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Words in bold 
and acronyms 
are defined in 
Chapter 32, 
Glossary and 
Acronyms. 

Chapter 14 Geology and Soils 
This chapter describes existing geological and soil conditions in the project 
area, how the project alternatives could affect soil resources, and how 
geologic hazards, such as landslides, seismicity and volcanic activity, could 
affect the project.  Related information can be found in Chapter 15, Water and 
Appendix J, Geologic Hazard Assessment.    

14.1 Affected Environment 

14.1.1 Geology  

The project area is within three physiographic regions: the Willapa Hills, South Cascades, and 
Portland Basin.  The topography of the Willapa Hills and the South Cascades is mostly gently 
rolling to steep hills or relatively level terrain in the floodplains of major rivers, such as the 
Cowlitz River.  The portion of the project area within the Portland Basin is mostly flat or nearly 
flat terrain.  Elevation in the project area ranges from 25 feet to 3,311 feet above mean sea level 
(msl).   

The northern portions of the action alternatives and the Casey Road, Baxter Road, and Monahan 
Creek substation sites are within the Willapa Hills region.  Other portions of the Central, East, 
and Crossover alternatives and options and the West Alternative between the Cowlitz and Lewis 
rivers are within the South Cascades region.  South of the Lewis River, most of the West 
Alternative and options are within the Portland Basin.   

The underlying bedrock in the Willapa Hills and South Cascades regions is igneous rock, and to a 
lesser degree, sedimentary rock.  In most places, the bedrock is covered by clay-rich residual 
soils weathered from the underlying bedrock.  The Portland Basin is mostly filled with sediment 
(sand, clay and gravel) deposited by ice age floods (i.e., Missoula Flood deposits).  In all three 
regions, some sediments are derived from volcanic eruptions and lahars (volcanic mudflows) 
from Mt. St. Helens and Mt. Hood.  Lahar deposits are near the Cowlitz and Kalama rivers and 
eastern portions of the Lewis River, and at the Sundial substation site.  Other geologic deposits 
include glacial till, glacial outwash, alluvium at river crossings, and lake and wetland deposits.   

14.1.1.1 Landslide Areas 

Landslides are common in hilly and steep areas and along cliffs in southwest Washington.  
Landslides occur on slopes as gentle as 11 percent (6 degrees) (Wegmann 2006).      

The action alternatives cross known landslides and relatively steep slopes that may be 
susceptible to landslides (see Maps 14-1A through 14-1D and Appendix J) (DGER 2009).  In 
general, mapped landslides and steep slopes are found in the northern (north of the Lewis River) 
and eastern portions of the project within the Willapa Hills and South Cascades regions.  The risk 
of landslides is low in the relatively flat Portland Basin along the southern portion of the West 
Alternative.    
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14.1.1.2 Seismic Risks 

The project is in a region where earthquakes occur from the interaction of the Juan de Fuca and 
North American tectonic plates along the offshore Cascadia subduction zone.  Tectonic plates 
are pieces of the Earth’s crust that move relative to each other.  This movement causes 
earthquakes at the boundaries between the tectonic plates (i.e., at the Cascadia subduction 
zone), and within the plates.  Based on historical and geological records, most earthquakes that 
generated shaking felt by residents in the project area have occurred along the Cascadia 
subduction zone, or deep within the subducting Juan de Fuca plate (i.e., Benioff Zone 
earthquakes).  While quiet for centuries, scientists expect this fault could create a 9.0 magnitude 
or higher earthquake that would be felt by residents across the project area, and the Northwest.   

About 476 earthquakes of less than magnitude 3 have occurred within 60 miles of the project 
area since 1973.  Earthquakes measured as magnitude 3 are common in the project area and 
earthquakes in the 3.2 to 3.4 range are common in the Kelso area.  The largest historical 
earthquakes within 60 miles of any part of the project were (1) a 6.9-magnitude earthquake in 
1949, near Olympia, resulting in widespread damage but only minor damage in the Portland-
Vancouver area, (2) the 2001 Nisqually quake north of Olympia with a 6.8 magnitude, which was 
strongly felt in Portland, but caused  no damage, (3) the 1993 Scotts Mills Earthquake, better 
known as the Spring Break Quake, with a magnitude of  5.6 was located about 34 miles south of 
Portland in Marion County and caused limited damage, and (4) a 5.2-magnitude earthquake in 
1962, located within 2 miles of Segment 25, that caused noticeable shaking in the Portland-
Vancouver area but only minor damage.  The 1949 and 2001 earthquakes were deep 
earthquakes (e.g., 32 miles deep in 2001) that occurred within the subducting Juan de Fuca 
plate, but the 1962 and 1993 earthquakes were relatively shallow, at about 10 and 9 miles, 
respectively, beneath the surface.   

All earthquakes occur along faults; surfaces between two rock masses where one mass slides 
past the other.  Where a fault is located at the surface, movement of the fault can damage 
structures built on the fault.  Only one fault considered to have been active within the past 
1.6 million years is crossed by the action alternatives (USGS 2006).  This fault, the Lacamas Lake 
Fault, is crossed by the southern portion of the West Alternative.  The most recent rupture of 
the Lacamas Lake Fault occurred sometime between 10,000 and 100,000 years ago. 

During an earthquake, unconsolidated sediment (typically loose, saturated sand found in river 
valleys and along lakeshores) can lose strength and behave like a liquid.  This is called 
liquefaction.  Most of the land crossed by the action alternatives is underlain by bedrock, and 
would not experience liquefaction during an earthquake.  Liquefaction could occur within the 
Cowlitz, Coweeman, Lewis, East Fork Lewis, and Columbia river valleys.  These areas have a 
moderate to high liquefaction susceptibility (Palmer et al. 2004).    

14.1.1.3 Volcanic Activity 

The project area is near the volcanically active Cascade Mountains.  Both the May 1980 eruption 
of Mt. St. Helens and previous eruptions of Mt. Hood have triggered lahars that have reached 
the project area.  Volcanic hazards are separated into two zones (Wolfe and Pierson 1995; Scott 
et al. 1997).  The first zone is the area close to the volcano subject to directed blasts, lava flows, 
pyroclastic flows, lahars, ash fall, earthquakes, and ground deformation.  The project area does 
not overlap this zone.  The second zone is farther from the volcanoes, and is generally subject 
only to lahars and ash fall.  The action alternatives cross this second zone of potential lahars and 
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ash flow from Mt. St. Helens along the Kalama and Cowlitz rivers, and from Mt. Hood near the 
Columbia River and at the Sundial substation site.  The entire project area is potentially subject 
to ash fall from a volcanic eruption.   

14.1.2 Soils 

Soils in the project area are generally residual, formed from igneous and sedimentary bedrock.  
Soil thickness varies, with thinner soils on steep slopes, and thicker soils in basins.  Alluvial soils 
are present where the action alternatives cross the Cowlitz, Lewis, and Coweeman rivers.  Other 
soils include glacial deposits (mostly near the Lewis and Cowlitz rivers), volcanic deposits from 
Mt. St. Helens near the Lewis River, and lahar deposits in Sandy and Cowlitz river floodplains 
(see Maps 14-2A through 14-2D and Appendix J).  Soils in the area generally support agriculture, 
timber production, urban and rural development, and natural functions such as wetlands and 
aquifer recharge.   

Slope and soil properties such as cohesion, drainage, and organic content are used in 
determining soil erosion hazard classes (NRCS 2009a).  Generally, coarse-grained soils, on level 
to gentle slopes that are well drained have low erosion-hazard potential.  Conversely, 
fine-grained soils on steep slopes that are poorly drained have the greatest erosion-hazard 
potential.  There are four ratings for erosion hazard:  slight, moderate, severe, or very severe 
(NRCS 2009a).  A slight rating indicates that little or no erosion is likely; moderate indicates that 
some erosion is likely, that roads or trails may require occasional maintenance, and that simple 
erosion-control measures are needed; and severe and very severe indicate that considerable 
erosion could be expected from soil disturbance, that the roads or trails require frequent 
maintenance, and that erosion-control measures or mitigation are needed for unsurfaced roads 
and trails (NRCS 2009a, 2010a, 2010b).  Based on NRCS’ soil erosion hazard rating, most soils in 
the northern (north of the Lewis River) and eastern portions of the project area have a severe 
soil erosion potential and are susceptible to erosion (see Maps 14-2A and 14-2B and 
Appendix J).  The portion of the West Alternative (including options) from the Lewis River to the 
Columbia River is on flatter terrain, with most soils rated as having low or moderate soil erosion 
potential.  A few small areas are rated very severe south of Lake Merwin, along the East Fork 
Lewis River, and south of Rock Creek along the East Alternative. 

Compaction susceptibility ratings for soils indicate the amount of force needed to press soil 
particles together, reduce pore spaces and increase soil density (NRCS 2009a).  Most soils in the 
project area are susceptible to compaction (have low-to-moderate resistance to soil 
compaction).  Soils with a moderate resistance to compaction have features favorable to 
resisting compaction.  A low resistance-to-compaction rating indicates that one or more soil 
characteristics exist that favor the formation of a compacted layer.  Areas with low resistance to 
compaction occur along the northern portions of the action alternatives, the middle portion of 
the West Alternative and the southern portions of the Central, East, and Crossover alternatives.  
Areas with moderate resistance occur along the Cowlitz and Lewis rivers, between Lake Merwin 
and Yale Dam, and south near Amboy.  Less than 1 percent of the soils within the project area 
have a high resistance to soil compaction.   

About 3 percent of the soils along the action alternatives are susceptible to subsidence.  
Subsidence is the gradual or rapid lowering of the ground surface that takes place when the soil 
surface is depressed or becomes dried out and can occur when the groundwater table is 
lowered.  Soils with a high potential for subsidence are generally peat, silt, or clay and are often 
found in wetland areas.  Within the project area, soils with a high potential for subsidence are 
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found along about 2 miles of the West Alternative (east end of Segment 25, east of Vancouver) 
and about ¼ to ½ mile near the west end of West Options 1, 2, and 3 and Crossover Option 1, 
east of Vancouver where segments 36, 36a, 36b, and 40 come together.   

14.2 Environmental Consequences 

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

14.2.1 Impact Levels 

Impacts would be high where project activities would cause the following: 

 Erosion occurs at road, tower, or substation construction and clearing sites on soils 
with severe or very severe erosion-hazard potential 

 Permanent soil compaction occurs under access roads, towers, or substations 

Impacts would be moderate where project activities would cause the following: 

 Erosion occurs at road, tower, or substation construction and clearing sites on soils 
with a moderate erosion-hazard potential 

 Temporary soil compaction occurs near or adjacent to access roads, towers, or 
substations 

Impacts would be low where project activities would cause the following: 

 Minor erosion occurs at road, tower, or substation construction and clearing sites 
on soils with a slight erosion-hazard potential 

 The only disturbance created by the project would be right-of-way clearing 

No impact would occur where project activities would not disturb soils.  

14.2.2 Impacts Common to Action Alternatives  

14.2.2.1 Construction  

Geology 

Permanent impacts from access road and tower construction would include some alterations to 
local topography.  Landslides could affect the integrity of towers and road stability and other 
resources in the area, though towers and roads would generally be sited to avoid unstable 
locations.  Where potentially unstable areas are unavoidable, engineers and geologists would 
survey locations on foot to select the best tower and road locations, use appropriate design 
standards for the given soils of the area, and monitor the area as part of routine maintenance.  
If a landslide did occur, debris could block roads; homes could be damaged or destroyed; water, 
sewer and power systems could be disrupted; and vegetation, wildlife habitats and other land 
uses could be damaged or interrupted.  
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Seismic issues can also affect tower construction (i.e., siting, and type of footing used).  All 
facilities would be built to applicable seismic standards.  The current tower design criteria used 
to account for combined wind and ice loading typically exceeds earthquake-induced loads.  For 
towers located along the Lacamas Lake Fault or other potentially active fault zones that may be 
identified during the tower siting process, evidence of surface ruptures would be evaluated at 
the proposed tower locations before construction.  Tower locations found near an identified 
surface rupture would be relocated away from the fault zone.   

Much of the project area is underlain by bedrock or has soil with low susceptibility to 
liquefaction.  In the few areas (about 42 to 43 acres for each alternative) where soils are 
moderately to highly susceptible to liquefaction, the low potential of major seismic activity 
reduces the likelihood of soil liquefaction.  Generally, transmission towers are likely to survive 
settlement from liquefaction with only minor structural damage.  Liquefaction hazard areas 
would be identified prior to construction based on anticipated soil and groundwater conditions.  
Several options are available to mitigate for liquefaction, such as avoiding susceptible areas, 
increasing soil density, and building deep foundations.  Mitigation would be considered on a 
site-by-site basis. 

Volcanic hazards such as lahars and ashfall could also affect operation of the transmission line.  
If possible, towers and roads would be sited to avoid potential lahars along the Kalama and 
Cowlitz rivers, and near the Columbia River.  Because of the large area potentially covered by 
ashfall and lahars, not all hazards from a volcanic eruption could be avoided or mitigated. 

Soils 

Construction would temporarily or permanently affect soils by exposing disturbed soils to rain 
and wind, causing erosion; compacting soils by operating equipment; or by removing soil from 
use by either taking it off site or covering it with impervious surfaces.    

Construction activities would involve excavation (for tower footings, substation ground mat, 
equipment, and counterpoise), grading and cut-and-fill for roads, tree removal, heavy 
equipment movement, and materials lay-down.  These activities would disturb soils and remove 
or damage vegetative cover.  The exposed soil would be vulnerable to movement off-site 
through water runoff, wind dispersal, or movement by gravity (soil and rocks rolling downhill).  
Soil erosion could increase sedimentation in streams and wetlands, which would affect surface 
and groundwater resources (drinking water) and aquatic habitat.  Soil erosion also can create 
loss or degradation of topsoil, including reducing agricultural productivity.  The risk for soil 
erosion would be greatest during and immediately after construction, when protective 
vegetation and topsoil have been removed and the soil is being actively disturbed and exposed.  
Typically, as vegetation becomes reestablished on disturbed surfaces, or the surface is covered 
(such as by a road, substation, or tower), the potential for erosion decreases.   

Construction on steep slopes would occur in soils moderately to severely susceptible to erosion 
and temporary increases in soil erosion could occur.  Limiting site disturbance is the single most 
effective method for reducing erosion (Ecology 2004).  Preserving vegetative cover to the 
maximum extent feasible helps shield the soil from the elements, slowing runoff velocity and 
increasing infiltration time, and holding soils in place.  Temporary erosion control measures 
would be maintained until vegetation is reestablished or permanent erosion control measures 
were in place.  Control measures included as part of the project include implementing a SWPPP 
and designing roads to control runoff and prevent erosion (see Table 3-2).  With implementation 
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of these Best Management Practices (BMPs), the impacts would be low-to-moderate.  
Additional measures such as conducting site-specific soil evaluations and performing 
construction during the dry season could further prevent or reduce erosion (see Section 14.2.8, 
Recommended Mitigation Measures). 

Temporary increases in soil erosion during construction in areas where the erosion-hazard 
potential is moderate would be a low-to-moderate impact and where the erosion-hazard 
potential is slight, a low impact.  Erosion would be reduced if construction occurs during the dry 
season.  

Soil compaction would occur if soil particles are pressed together by heavy equipment, by heavy 
materials storage and staging areas, or repeated vehicle traffic.  When soils are compacted, the 
pore spaces between soil particles are reduced, restricting infiltration and deep rooting, and 
reducing the amount of water available for plant growth.  When infiltration is reduced, runoff 
may occur and lead to erosion, nutrient loss, and potential water quality problems (NRCS 1996, 
2004).  Soil water content influences compaction such that the risk is greatest when soils are 
moist or wet; dry soils are much more resistant to compaction than moist or wet soils  
(NRCS 1996, 2004).  Other factors affecting compaction include the pressure exerted upon the 
soils (from heavy equipment or vehicles), soil characteristics (organic matter content, clay 
content and type, and texture), and the number of passes by equipment or vehicle traffic  
(NRCS 1996).  

Soils in the project area generally have low to moderate resistance to soil compaction.  This 
means that the traffic and equipment operating directly on soils would likely compact the soil, 
especially if the soils are moist or wet.  Soil compaction would be expected where equipment 
operates off access roads, such as during tower and counterpoise construction, and at pulling 
and tensioning sites.  Temporary compaction would be a moderate impact during construction.  
To limit soil compaction, heavy equipment and vehicles would only be operated on access roads 
and within approved construction footprints; off-road construction would be limited to dry 
conditions if possible.  Compaction could be further prevented or reduced by recommended 
mitigation such as covering soils with a layer of fabric, gravel, or crushed rock and using mats 
under machinery during construction; tilling soils after construction; and adding features to 
block unauthorized use (see Section 14.2.8, Recommended Mitigation Measures).  Following 
these methods to reduce compaction, long-term impacts on soils not under roads, towers, and 
substations would be low.   

Permanent effects to soils would occur from placement of towers, access roads, and 
substations.  Though road construction has the potential to cause mass wasting along hillsides, 
road grades would be varied depending on the erosion potential of the soil, and roads would be 
rocked where needed to stabilize them, prevent dust, increase their load-bearing capacity, or 
increase the seasons the roads could be used.  Road design would take slopes, soil types, 
bedrock, and other factors into account based on site-specific information.  Soil under towers, 
access roads, and substations also would be permanently compacted, reducing soil productivity; 
a long-term high impact.   

Most soils crossed by the action alternatives are not susceptible to subsidence (NRCS 2010a, 
2010b, 2010c); a small portion of the project northwest of Lacamas Lake is potentially 
susceptible (see Section 14.1.2, Soils).  Subsidence caused by lowering groundwater tables 
during construction of the project, or from compaction by heavy machinery, could damage 
nearby utilities, roads, and foundations.  Low-lying areas could subside and be underwater 
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in Section 14.2.2.  The 
remaining sections 
discuss impacts unique 
to each alternative, and 
recommended 
mitigation measures. 

 

permanently or seasonally.  However, because the area of subsidence-prone soils is small, 
intersecting shallow groundwater that would cause subsidence is unlikely, and the overall 
impact would be low. 

14.2.2.2 Operation and Maintenance 

Operation and maintenance activities could increase erosion potential.  Maintenance would 
involve various sized vehicles and equipment traveling on access roads.  However, anticipated 
erosion rates would remain at or near current levels, once areas are revegetated.  Operational 
mitigation measures, including facility maintenance and monitoring, would limit long-term soil 
erosion, and long-term impacts would be low.  

14.2.2.3 Sundial Substation 

No mapped landslides are documented within the Sundial site; however, the site is within a 
lahar deposit originating from Mt. Hood.  In the event of a large earthquake, or volcanic event at 
Mt. Hood, mudflows could reach the site, though the probability of such an event is low.  If an 
earthquake did occur, soils at the site are moderately to highly susceptible to liquefaction.   

Substation installation would cause ground disturbance, causing soil erosion (decreasing over 
time during operations and maintenance, as vegetation becomes reestablished), and soil 
compaction (both temporary and permanent).  Because the soils have a slight erosion-hazard 
potential (the site is very flat with little chance for sediment to move off-site), impacts to soils 
from erosion would be low.    

Soils at the Sundial site have a moderate-to-low resistance to soil compaction (NRCS 2010b).  
Permanent compaction under the substation would be a high impact because soils would no 
longer be available for agriculture (a use that partially occur around the site), and wetlands 
present at the site could be filled.  Temporary soil compaction in the disturbance area outside 
the substation footprint would be moderate during construction; use of measures such as 
avoiding work in wet soils, covering susceptible soils and supporting equipment during 
construction, and tilling soils after construction would reduce compaction; long-term, the 
project would create low compaction impacts. 

14.2.3 Castle Rock Substation Sites 

14.2.3.1 Casey Road 

The Casey Road site is underlain by igneous bedrock so the substation 
site is unlikely to be affected by liquefaction during an earthquake.  No 
mapped landslides are within the site.   

Similar soils impacts as those described for the Sundial site would occur at the Casey Road site.  
Soils at the Casey Road site have a severe erosion-hazard potential.  Erosion during construction 
would be mitigated, and impacts would be low-to-moderate.  During operations, impacts from 
erosion would be reduced to low.  Additional measures could further reduce or prevent erosion 
(see Section 14.2.8, Recommended Mitigation Measures).  

The Casey Road site soils also have a low resistance to soil compaction.  Permanent compaction 
under the Casey Road Substation would be a high permanent impact because soils would no 
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longer be used for timber production.  Similar to the Sundial site, temporary compaction 
impacts to soils in the disturbance area outside the substation footprint would be moderate 
during construction and low long-term after implementation of mitigation measures.    

14.2.3.2 Baxter Road 

The Baxter Road site is also underlain by igneous bedrock similar to the Casey Road site so the 
site is unlikely to be affected by liquefaction during an earthquake.  No mapped landslides are 
within the site.   

Similar soil impacts as those described for the Sundial and Casey Road sites would occur at the 
Baxter Road site.  Soils at the site have a severe erosion hazard potential.  Erosion impacts 
would be low-to-moderate with mitigation.  During operations, erosion impacts would be 
reduced to low.  Soil compaction under the substation would have a high permanent impact 
because soils would no longer be used for timber production.  Similar to the Sundial and Casey 
Road sites, temporary compaction impacts in the disturbance area outside the substation 
footprint would be moderate during construction and low long-term after implementation of 
mitigation measures.    

14.2.3.3 Monahan Creek 

The Monahan Creek site is underlain by sedimentary bedrock overlain by alluvial deposits.  The 
substation is unlikely to be affected by liquefaction during an earthquake.  No mapped 
landslides are within the site.   

Similar soil impacts to those described for the other substation sites would occur at this site.  
Soils have a moderate-to-severe erosion-hazard potential.  Erosion during construction would 
be mitigated and impacts would be low-to-moderate.  During operations, impacts from erosion 
would be reduced to low with implementation of mitigation and as vegetation is reestablished.  
Additional measures could further reduce or prevent erosion (see Section 14.2.8, Recommended 
Mitigation Measures).   

Soils at the site have a moderate-to-low resistance to soil compaction.  Permanent compaction 
would cause a high impact under the substation because soils would no longer be used for 
livestock grazing.  Soil compaction in the adjacent disturbance area would be similar to other 
substation sites (temporarily moderate during construction and low in the long-term after 
implementation of mitigation measures).   

14.2.4 West Alternative 

The northern portion of the West Alternative (north of the Lewis 
River) is within potentially landslide-susceptible terrain and 
crosses mapped landslides (see Maps 14-1A through 14-1D and 
Appendix J).  If a landslide occurred along the West Alternative 
near roads or urban development, debris flows could reach roads, 
which could cause damage or block traffic.  A landslide along the 
Coweeman River could affect habitat and sensitive species within 
WDFW priority habitat, with possible sediment transport to the 
river or other streams in the area.  To mitigate for possible 
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damage from landslides, towers and roads would be built to appropriate design standards, 
taking into account soil stability.  

Similar to impacts common to action alternatives, construction of the West Alternative would 
create temporary and permanent soil erosion, compaction, and movement of sediment off site, 
and permanent effects where impervious surfaces are built.  Construction activities requiring 
excavation would disturb soils and remove or damage vegetative cover.  Temporary increases in 
soil erosion could occur in the northern portion of the West Alternative where soils are severely 
susceptible to erosion (see Maps 14-2A and 14-2B).  About 211 acres of soil with a severe 
erosion hazard would be disturbed along the West Alternative (see Table 14-1).  During 
construction, implementation of mitigation measures such as minimizing the disturbance area, 
preserving vegetative cover, limiting the amount of time soil is exposed, and installing 
appropriate access-road drainage would reduce potentially high impacts to low-to-moderate 
erosion impacts (see Table 3-2).  Additional measures such as conducting site-specific 
evaluations of soil conditions and performing construction during the dry season could further 
prevent or reduce erosion (see Section 14.2.8, Recommended Mitigation Measures).   

Table 14-1  Potential Soil Impacts1  

Alternatives and 
Options 

Soil Erosion-Hazard Potential 
(acres) 

Permanent 
Soil 

Compaction 
(acres)

3
 

Temporary 
Soil 

Compaction 
(acres)

4
 Slight

2 
Moderate

2 Severe or 
Very Severe

2 

West Alternative 131 141 211 238 163 

West Option 1 +9 -7 -5 +1 -3 

West Option 2 -12 +9 +12 +8 +6 

West Option 3 -11 -4 +44 +13 +13 

Central Alternative 73 40 596 262 164 

Central Option 1 N/C -<1 +33 +3 -5 

Central Option 2 -<1 +38 -38 +31 -11 

Central Option 3 +1 +<1 -31 -3 -6 

East Alternative 74 70 664 235 157 

East Option 1 +5 +37 -47 +28 -9 

East Option 2 N/C -6 -60 -4 +3 

East Option 3 N/C -2 +3 -2 +3 

Crossover Alternative 72 85 478 253 157 

Crossover Option 1 +7 +25 -3 +14 +12 

Crossover Option 2 -<1 -35 +67 -14 +25 

Crossover Option 3 -<1 -35 +59 -19 +15 

Notes: 

N/C – No net change from the action alternative. 

 The value for each option represents the net change from the action alternative. It was calculated as the total acres of 
hazard potential or soil compaction added by the option minus the acres of hazard potential or soil compaction in the 
segments the option replaces. 

 Acres of new roads, towers (0.065 acre per tower), and substations within each soil erosion hazard class. 

3.  Compacted area under new roads, towers, and substations. 

4.  Temporarily compacted area from construction of towers. 

Sources:  Golder 2010; NRCS 2010a, 2010b, 2010c 
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Temporary erosion control measures would be maintained until vegetation reestablished or 
permanent erosion control measures were in place.   

Temporary increases in soil erosion during construction in areas where the erosion-hazard 
potential is moderate would be a moderate impact, and south of the Lewis River, where the 
erosion-hazard potential is slight; a low impact.  Erosion would be reduced if construction 
occurs during the dry season. 

Erosion impacts during operation and maintenance would be low because temporary erosion 
control measures would be maintained until vegetation reestablished or permanent erosion 
control measures were in place.  

Soils along the West Alternative generally have low-to-moderate resistance to soil compaction.  
Similar to impacts common to the action alternatives, though temporary soil compaction would 
be moderate, implementation of mitigation measures such as avoiding work in wet soils, 
covering susceptible soils and supporting equipment during construction, and tilling soils after 
construction would reduce compaction; low long-term impacts would occur on soils not under 
towers and roads.  About 238 acres would be permanently compacted under towers and roads, 
reducing soil productivity; a long-term high impact (see Table 14-1).    

A small portion of the West Alternative (about 61 acres), northwest of Lacamas Lake on the east 
side of Vancouver, is potentially susceptible to ground subsidence.  Subsidence resulting from 
construction and operation of the project could damage nearby utilities, roads, and foundations.   

14.2.4.1 West Option 1 

West Option 1 would replace a portion of the alternative that follows 
existing right-of-way just east of Vancouver with an option that is 
farther west and closer to Vancouver.  West Option 1 crosses soils with 
a slight erosion-hazard potential (see Map 14-2D and Table 14-1) and a 
low resistance to compaction.  West Option 1 also includes about 
0.7 acre of construction in areas of potentially subsidence-prone soils.  

Impact levels on soils would be the same as the West Alternative. 

14.2.4.2 West Option 2  

West Option 2 would replace a portion of the alternative in the rural 
residential areas north of Camas with an option farther to the east in 
the same area.  West Option 2 crosses soils with moderate-to-severe 
erosion-hazard potential on steeper slopes (see Table 14-1) and low 
resistance to compaction.   

Impact levels on soils would be the same as the West Alternative.   
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14.2.4.3 West Option 3  

West Option 3 would replace a portion of the West Alternative in the 
rural residential areas north of Camas with a route crossing the rural 
residential and rural areas farther east.  West Option 3 crosses a 
mapped landslide area near Matney Creek.  In this area and in other 
potential landslide areas (see Maps 14-1A through 14-1D), appropriate 
engineering designs would lessen the risk of landslide damage.   

West Option 3 crosses soils with moderate-to-severe erosion-hazard 
potential on steeper slopes (see Table 14-1).  West Option 3 crosses a 
higher percentage of soils with a severe erosion-hazard potential as the 
option moves east into the Cascade foothills.  Additional measures could further reduce or 
prevent erosion (see Section 14.2.8, Recommended Mitigation Measures). 

West Option 3 crosses soils with a low resistance to compaction.   

Impact levels on soils would be the same as the West Alternative.   

14.2.5 Central Alternative 

Most of the Central Alternative is within potentially landslide-
susceptible terrain and crosses several mapped landslides (see 
Maps 14-1A through Map 14-1D and Appendix J).  To mitigate for 
possible damage from landslides, towers would be built to 
appropriate design standards, taking into account soil stability.  

Similar to the West Alternative, construction of the Central 
Alternative would cause temporary and permanent changes to 
soils from erosion, compaction, or from creation of impervious 
surfaces.  Temporary increases in soil erosion could occur along 
most of the Central Alternative, where soils are severely 
susceptible to erosion, similar to the northern portion of the West Alternative.  About 596 acres 
of soil with a severe erosion hazard would be disturbed along the Central Alternative (see 
Table 14-1).  With mitigation, construction would cause low-to-moderate erosion impacts.  
Additional mitigation measures could further prevent or reduce erosion, such as conducting 
site-specific evaluations of soil conditions, and performing construction during the dry season 
(see Section 14.2.8, Recommended Mitigation Measures).   

Temporary increases in soil erosion during construction in areas where the erosion-hazard 
potential is moderate would be a moderate impact and where the erosion-hazard potential is 
slight, a low impact.  Erosion would be reduced if construction occurs during the dry season.  

Erosion impacts during operation and maintenance would be low because temporary erosion 
control measures would be maintained until vegetation reestablished or permanent erosion 
control measures were in place.  

Soils in the northern and southern portions of the Central Alternative generally have low 
resistance to soil compaction, and soils along the middle portion have moderate resistance.  
Similar to the other action alternatives, soil compaction would temporarily occur and would be 
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moderate, but with mitigation measures such as avoiding work in wet soils, covering susceptible 
soils and supporting equipment during construction, and tilling soils after construction would 
reduce compaction; long-term impacts on soils not under towers and roads would be low.  
About 262 acres would be permanently compacted under towers and roads, reducing soil 
productivity; a long-term high impact.     

14.2.5.1 Central Option 1 

Central Option 1 would begin at the Casey Road substation site and the 
transmission line would cross unpopulated forest production and open 
space land.  Central Option 1 crosses soils with a severe erosion-hazard 
potential near Castle Rock (see Table 14-1) and soils with a low 
resistance to compaction.   

Impact levels on soils would be the same as the Central Alternative.   

14.2.5.2 Central Option 2  

Central Option 2 would begin at the Monahan Creek substation site and 
would remove the portion of the Central Alternative crossing the 
Cowlitz River north of Castle Rock and running farther to the southeast.  
This option would add a new route running southeast from the 
Monahan Creek substation site through sparsely populated land, 
crossing the unincorporated community of West Side Highway next to 
SR 411, the Cowlitz River and I-5, and running through largely 
unpopulated land toward the east.  Central Option 2 crosses a mapped 
landslide area near Longview (see Map 14-1A and Appendix J).  In this 
area, and in other potential landslide areas, appropriate engineering 
designs would lessen the risk of landslide damage.  Central Option 2 crosses soils with a severe 
erosion-hazard potential near Lexington, but crosses less of this soil type overall (see 
Table 14-1). Central Option 2 crosses soils with a low-to-moderate resistance to compaction.   

Impact levels on soils would be the same as the Central Alternative.   

14.2.5.3 Central Option 3 

Central Option 3 would replace the Lewis River crossing near Ariel and 
a portion of the Central Alternative between Ariel and Venersborg, with 
a downstream river crossing and a new route running directly 
southeast from Ariel through rural residential areas toward 
Venersborg.  Central Option 3 crosses mapped landslide areas near 
Amboy and the East Fork Lewis River (see Map14-1C and Appendix J).  
In this area, and in other potential landslide areas, appropriate 
engineering designs would lessen the risk of landslide damage.  Central 
Option 3 crosses soils with a moderate-to-severe erosion-hazard 
potential southeast of Amboy, but crosses less of this soil type overall 
(see Table 14-1).  Most of Central Option 3 crosses soils with a moderate resistance to 
compaction, with some areas south of the East Fork Lewis River rated with low resistance.   

Impact levels on soils would be the same as the Central Alternative.   
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14.2.6 East Alternative 

The East Alternative would be constructed along the most remote 
and rugged route of the action alternatives.   

Most of the East Alternative is within potentially landslide-
susceptible terrain and the East Alternative crosses several 
mapped landslides (see Maps 14-1A through 14-1D and 
Appendix J).  To mitigate for possible damage from landslides, 
towers would be built to appropriate design standards, taking into 
account soil stability. 

Similar to the West and Central alternatives, construction of the 
East Alternative would cause temporary and permanent soil 
erosion.  Temporary increases in soil erosion could occur along most of the East Alternative, 
where soils are severely susceptible to erosion (see Maps 14-2A through map 14-2D).  About 
664 acres of soil with a severe erosion hazard would be disturbed along the East Alternative (see 
Table 14-1).  With mitigation, construction would result in low-to-moderate impacts.  Additional 
measures could further prevent or reduce erosion, such as conducting site-specific evaluations 
of soil conditions and performing construction during the dry season (see Section 14.2.8, 
Recommended Mitigation Measures).   

Temporary increases in soil erosion during construction in areas where the erosion-hazard 
potential is moderate would be a moderate impact, and where the erosion-hazard potential is 
slight, a low impact.  Erosion would be reduced if construction occurs during the dry season.  

Erosion impacts during operation and maintenance would be low because temporary erosion 
control measures would be maintained until vegetation reestablished or permanent erosion 
control measures were in place.  

Similar to the Central Alternative, soils in the northern and southern portions of the East 
Alternative generally have low resistance to soil compaction and soils along the middle portion 
have moderate resistance.  Similar impacts would occur (moderate during construction but 
reduced by mitigation measures and low long-term impacts on soils not under towers and 
roads).  About 235 acres of soil would be permanently compacted under towers and roads, 
reducing soil productivity; a long-term high impact.     

14.2.6.1 East Option 1 

East Option 1 begins at the Monahan Creek substation site and would 
remove the portion of the East Alternative crossing the Cowlitz River 
north of Castle Rock.  East Option 1 would use segments southeast of 
the Monahan Creek substation site that run through sparsely populated 
land, cross the Cowlitz River and I-5 and run through largely 
unpopulated land toward the east.  East Option 1 crosses mapped 
landslide areas near the Cowlitz River (see Map 14-1A and Appendix J).  
In this area, and in other potential landslide areas, appropriate 
engineering designs would lessen the potential risk of landslide 
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damage.  East Option 1 crosses soils with a severe erosion-hazard potential near Lexington, but 
crosses less of this soil type overall (see Table 14-1).  East Option 1 crosses soils with a low 
resistance to compaction.   

Impact levels on soils would be the same as the East Alternative.   

14.2.6.2 East Option 2 

East Option 2 would replace a portion of the East Alternative between 
Yale and the rural residential areas north of Camas with a route farther 
to the west.  East Option 2 crosses mapped landslide areas along 
Salmon Creek (see Map 14-1C and Appendix J).  In this area, and in 
other potential landslide areas, appropriate engineering designs would 
lessen the risk of landslide damage.   

East Option 2 crosses soils with severe erosion-hazard potential south 
of Yale Dam and east of Amboy, but crosses less of this soil type overall 
(see Table 14-1).  The northern half of East Option 2 crosses soils with a 
moderate resistance to compaction.  Most of the southern half is 
comprised of soils with low resistance.   

Impact levels on soils would be the same as the East Alternative.   

14.2.6.3 East Option 3 

East Option 3 would replace a short portion of the alternative in 
unpopulated land with a new route through unpopulated land.  East 
Option 3 crosses soils with severe erosion-hazard potential east of the 
upper reaches of the Washougal River (see Table 14-1).  East Option 3 
crosses some soils with low resistance to compaction. 

Impact levels on soils would be the same as the East Alternative.   

14.2.7 Crossover Alternative 

Similar to the Central and East alternatives, most of the Crossover 
Alternative is within potentially landslide-susceptible terrain.  The 
Crossover Alternative also crosses several mapped landslides (see 
Maps 14-1A through 14-1D and Appendix J).  To mitigate for 
possible damage from landslides, towers would be built to 
appropriate design standards, taking into account soil stability.   

Similar to the other action alternatives, the Crossover Alternative 
would cause temporary and permanent changes to soils.  
Temporary erosion along the middle and lower portions would be 
similar to the other action alternatives where soils are severely 
susceptible to erosion.  About 478 acres of soil with a severe 
erosion hazard would be disturbed along the Crossover 
Alternative (see Table 14-1).  Mitigation would be implemented 
as described for impacts common to the action alternatives, and construction would result in 
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low-to-moderate erosion impacts.  Additional measures could further prevent or reduce erosion 
(see Section 14.2.8, Recommended Mitigation Measures).      

Temporary increases in soil erosion during construction in areas where the erosion-hazard 
potential is moderate would be a moderate impact, and where the erosion-hazard potential is 
slight, a low impact.  Erosion would be reduced if construction occurs during the dry season.  

Erosion impacts during operation and maintenance would be low because temporary erosion 
control measures would be maintained until vegetation reestablished or permanent erosion 
control measures were in place.  

Soils along the northern and southern portions of the Crossover Alternative generally have low-
to-moderate resistance to soil compaction, and soils along the middle portion have moderate 
resistance.  Similar impacts would occur (moderate during construction but reduced by 
mitigation measures and low long-term impacts on soils not under towers and roads).  About 
253 acres of soil would be permanently compacted under towers and roads, reducing soil 
productivity; a long-term high impact.     

14.2.7.1 Crossover Option 1 

Crossover Option 1 would remove a portion of the alternative crossing 
north–south through rural residential areas north of Camas between 
NE Zeek Road and SE 23rd Street, and replace it with a route running 
west along an existing right-of-way until about NE 232nd Avenue, then 
southeast through open fields and more rural residential areas.  
Crossover Option 1 crosses soils with moderate-to-severe erosion-
hazard potential (see Table 14-1) and soils with a low resistance to 
compaction.  Crossover Option 1 also crosses about 8 acres of 
subsidence-prone soils.  

Impact levels on soils would be the same as the Crossover Alternative.   

14.2.7.2 Crossover Options 2 and 3 

Crossover Options 2 and 3 would begin at the 
Baxter Road substation site and the new 
transmission line would cross sparsely populated 
land.  Crossover Option 3 would require some 
additional new right-of-way.  Crossover Options 2 
and 3 cross soils with a severe erosion-hazard 
potential near Castle Rock (see Table 14-1).    

Crossover Options 2 and 3 cross soils with a low 
resistance to compaction, similar to Central 
Option 1.   

Impact levels on soils would be the same as the Crossover Alternative.   
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14.2.8 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2.  The following 
additional mitigation measures have been identified to further reduce or eliminate adverse soil 
impacts by the action alternatives.  If implemented, these measures would be completed 
before, during, or immediately after project construction unless otherwise noted. 

 Consider covering soils highly susceptible to compaction with construction matter or 
a layer of geotextile fabric and gravel or crushed rock on top. 

 Till the soils after construction is completed to reduce the degree of compaction if 
soils are noticeably compacted; this would need to be done carefully to avoid 
increasing the potential for erosion.   

 Place appropriate access controls, such as berms, ditches, gates and fencing, to 
prevent future unauthorized use of access roads and cleared right-of-way, and to 
reduce the potential for soil compaction resulting from foot traffic and off-road 
vehicles. 

 Avoid working, dewatering, or clearing areas underlain by organic or soft soil, to the 
extent possible. 

 Use wooden or synthetic construction mats to spread loading from machinery and 
personnel working on the project, if necessary, for work in areas underlain by 
organic or soft soil. 

 Conduct additional site-specific evaluations in areas of potential landslides to 
determine degree of recent activity, likelihood of activation or reactivation, 
potential setbacks, and site-specific stability as appropriate.  Site towers in areas not 
underlain by landslides.  If necessary, design site-specific mitigation measures.   

 Avoid crossing identified landslide areas with new access roads. 

 Conduct location-specific subsurface investigations (i.e., geotechnical drilling) at 
locations of substations and towers potentially underlain by liquefaction-susceptible 
soils to evaluate the potential of these soils to liquefy during an earthquake. 

 Reduce soil liquefaction through site-specific measures, such as deep foundations 
(e.g., piles) or soil improvement, if substations or towers are underlain by 
liquefaction-susceptible soils. 

14.2.9 Unavoidable Impacts 

Constructing and maintaining the project, regardless of the alternative selected, would cause 
erosion.  The amount of erosion would depend on the route selected, the inherent erodability of 
the soil, slope, and similar site factors.  The effects from such erosion on surface waters would 
depend on the location of water bodies in relation to project features, such as access roads and 
the right-of-way.  With the implementation of BMPs listed in Table 3-2 and Section 14.2.8, 
Recommended Mitigation Measures, and modern construction techniques, impacts from 
erosion would be minor and would not affect nearby water bodies.  Following the completion of 
construction, erosion would decrease and only low impacts from erosion would occur from 
operating and maintaining the project.   
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Unavoidable soil compaction would result from constructing the project.  Access roads and 
tower and substation foundations would remain compacted for the life of the line.  In areas of 
temporary compaction, such as at construction staging areas, soil compaction would be most 
severe at the time of construction and would become less severe as the compacted soil is 
broken up by burrowing animals, plant roots, freeze-thaw, wet and dry cycles, and other natural 
processes that rework soil.  There would be short-term loss of soil productivity in areas 
underlain by temporarily compacted soil, but productivity would increase with the passage of 
time. 

The project, regardless of the action alternative selected, would have unavoidable exposure to 
earthquake and volcanic activity since these activities have historically occurred in the area, and 
are unpredictable.  Transmission towers, access roads and substations are not designed to 
withstand the effects of major landslides, lahars, and ashfall, and impacts could not be avoided.  

14.2.10 No Action Alternative 

If the project were not built, existing activities within the project area would continue, such as 
agriculture, urban and suburban development, timber production, road construction and 
maintenance and recreational use, as well as maintenance activities on existing transmission 
lines including those owned by BPA.  Existing forest roads would continue to be used and 
maintained.  These activities could cause or increase landslides, soil erosion, soil compaction, 
and soil subsidence (where underlain by soft or organic soils).  The degree to which these effects 
would occur in the future would depend on the practices used; the amount of agricultural, 
development, and timber production activities that occur; and the topographic, climatic, and 
geologic conditions where these activities take place.  Other impacts described specifically from 
this project would not occur. 
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Chapter 15 Water  
This chapter describes water resources (watersheds, riparian buffers, 
floodplains, surface water, and groundwater) in the project area, and how the 
project alternatives could affect these resources.  Related soils information 
can be found in Chapter 14, Geology and Soils.  Information on water 
resources within wetlands can be found in Chapter 16, Wetlands.  Related 
information about hydrologic changes, sediment delivery, and floodplain and 
riparian impacts can be found in Chapter 19, Fish, and Appendix K, 
Assessment of Relative Fish Habitat and Fish Population Impacts of I-5 Corridor Reinforcement 
Project Alternatives and Options.   

15.1 Affected Environment 

15.1.1 Watersheds 

The action alternatives cross three major watersheds in Washington:  the Cowlitz, Lewis, and 
Salmon/Washougal watersheds (Water Resource Inventory Areas 26, 27, and 28)  
(see Map 15-1).  In Cowlitz County, the alternatives cross the following major sub-watersheds:  
the Lacamas, Delameter, Lower Cowlitz, Ostrander, Lower Coweeman, Upper Coweeman, Lower 
Kalama, Middle Kalama, Cathlapotle, Lake Merwin, and Cougar.  In Clark County, the 
alternatives cross the following major sub-watersheds:   the Yacolt, Cedar Creek/Chelatchie 
Creek, Canyon Creek/Fly Creek, Vancouver, Horseshoe Falls, Lacamas Lake, Rock Creek, Little 
Washougal, West Fork Washougal, and Mount Zion.  In Oregon, the project crosses the 
Columbia River and two watersheds:   the eastern end of the Columbia Slough-Frontal Columbia 
River watershed and the western edge of the Beaver Creek-Sandy River watershed.  Both are 
sub-watersheds of the Lower Willamette watershed in Multnomah County.   

Watershed conditions vary among and within these sub-watersheds.  The action alternatives 
cross different precipitation zones, geology (see Chapter 14, Geology and Soils) and vegetation 
cover types (see Chapter 17, Vegetation).  Precipitation increases water available for runoff and 
erosion.  Underlying geology and slopes influence the susceptibility to erosion.  Vegetation cover 
is an important factor in mitigating snow accumulation, snowmelt, runoff, and erosion.  
Precipitation increases west to east and occurs mostly as rain.  Snow accumulation is limited and 
occurs at higher elevations.   

For the purposes of this analysis, the Integrated Watershed Assessment (IWA) natural erodibility 
rating used WDNR’s 1:100,000 scale 2010 Geology dataset to determine underlying geology.  
Most action alternatives cross underlying geology with low erodibility (massive igneous and 
sedimentary rocks) and gentle slopes (see Appendix K, Assessment of Relative Fish Habitat and 
Fish Population Impacts of I-5 Corridor Reinforcement Project Alternatives and Options).  Highly 
erodible geology (unconsolidated sediment of alluvial, glacial or volcanic origin) is confined to 
several large river valleys and lowland areas.  Developed and agricultural land use is also found 
mostly in lowland areas and along large river valleys (see Chapter 5, Land).  Hardwood and 
conifer forest cover occurs naturally throughout the project area.  The action alternatives cross 
large areas of forest managed for timber production.    
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15.1.2 Riparian Buffers 

Washington and Oregon, and their counties and incorporated cities, have regulations intended 
to protect rivers and creeks and their tributaries.  Regulating agencies establish buffers as 
boundaries between local waterways and existing or future development that help protect 
rivers and streams by filtering pollutants, providing flood control, preventing bank erosion, 
mitigating warming, and providing room for lateral movement of the waterway channel.  These 
buffers also provide important habitat for wildlife.  Riparian buffer widths range from 0 to 
200 feet in Cowlitz County, and from 75 to 200 feet in Clark County, depending on stream flow 
(perennial or seasonal) and the presence or absence of fish. 

The action alternatives cross non-forested and forested riparian buffers.  Non-forested riparian 
buffers provide little to no stream shade and occur mostly in developed and agricultural land 
uses and in existing transmission line corridors.  Riparian buffers containing conifers are 
common at higher elevations within the project area, especially in timber production lands.  
Riparian buffers containing conifers provide greater levels of stream shade.  Hardwood riparian 
buffers are most common at lower elevations and provide less stream shade. 

15.1.3 Floodplains 

The Federal Emergency Management Agency (FEMA 1996) developed Flood Insurance Rate 
Maps as the official regulatory flood map for communities.  These maps show 100-year 
floodplains and corresponding base flood elevations.  In Washington, the action alternatives 
cross 15 FEMA designated 100-year floodplains of the following water bodies:  Leckler Creek, 
Cowlitz River, Coweeman River, Kalama River, Little Kalama River, Lewis River, East Fork Lewis 
River, Salmon Creek, Burnt Bridge Creek, Little Washougal River, Washougal River, Lacamas 
Creek, Ostrander Creek, Speelyai Creek, and Canyon Creek (see Maps 15-2A through 15-2D).  
The project crosses the FEMA 100-year floodplain of the Columbia River in Washington and 
Oregon; it does not cross any other floodplains in Oregon.  

Similar to riparian buffers, which are often located in floodplains, floodplains provide benefits to 
the human and natural environment.  These areas, if undeveloped, prevent flooding to adjacent 
areas, filter pollutants, are typically nutrient rich, and also provide diverse wildlife habitat.   

15.1.4 Surface Water 

The action alternatives cross rivers and creeks mentioned in Section 15.1.3, Floodplains, and 
many other streams (perennial, intermittent, and ephemeral) (see Maps 15-2A through 15-2D).  
The West Alternative would have the fewest new river, stream, and creek crossings by the 
transmission line right-of-way and new access roads outside of the right-of-way (about 
219 crossings).  The Central Alternative would have about 301 crossings, the East Alternative 
would have about 277 crossings, and the Crossover Alternative would have about 297 crossings. 

Section 303(d) of the Clean Water Act (EPA 2008a) requires states to maintain a list (commonly 
known as the 303(d) list) of all surface waters in the state for which beneficial uses, such as 
drinking, recreation, aquatic habitat, and industrial use, are impaired by pollutants.  This list 
includes water quality limited estuaries, lakes, and streams that do not meet state surface water 
quality standards and are not expected to improve within 2 years.   
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The following 13 streams listed as impaired on Washington’s 303(d) list are crossed by the 
action alternatives:  Arkansas Creek, Monahan Creek, Delameter Creek, Ostrander Creek, South 
Fork of Ostrander Creek, Coweeman River, Riley Creek, Lockwood Creek, Mason Creek, East Fork 
of Lewis River, Salmon Creek, Dwyer Creek, and Lacamas Creek (see Maps 15-2A through 
15-2D).  Most of these streams are listed for elevated water temperature.  Riley Creek and 
Lacamas Creek are listed for elevated levels of fecal coliform, and Dwyer Creek and Lacamas 
Creek are listed for low levels of dissolved oxygen.  No streams listed as impaired on Oregon’s 
303(d) list are crossed by the project.  

Some surface water is used as drinking water.  The City of Camas supplements its drinking water 
from two surface water diversions dams along Jones and Boulder creeks within the Little 
Washougal watershed.  Scoping comments indicated there are many other landowners along 
the action alternatives who get all or some of their drinking water from similar diversions dams 
or other means along streams and creeks high up in watersheds in the project area.  
Groundwater used for drinking water is also in direct contact with these surface waters.   

15.1.5 Groundwater 

Groundwater supply sources in the project area that are used for domestic, municipal, 
commercial, agricultural, and industrial needs come from several aquifers within unconsolidated 
alluvial,  glacial, outburst flood, eolian (wind), and volcanic deposits, and sedimentary and 
igneous bedrock.  These aquifers are important water sources because of their location in 
generally flat lowlands where human activities are concentrated.  Aquifers in igneous bedrock 
(i.e., volcanic materials) occur mostly in the interconnected open spaces in interflow zones 
(between individual lava flows).  These interflow zones can yield large volumes of water.   

The Troutdale Aquifer in the southwestern portion of the project area is the area’s only sole 
source aquifer (EPA 2008b; see Map 15-3).  This sandstone and gravel dominated aquifer 
provides about 99 percent of available drinking water for Clark County.  The Troutdale Aquifer 
extends into Oregon although it is not designated a sole source aquifer in Oregon and not 
shown or labeled as such on Map 15-3.  

The Critical Aquifer Recharge Area (CARA) ordinance provides local governments with a 
mechanism to protect the functions and values of a community’s drinking water by preventing 
pollution and maintaining supply.  Category 1 areas are highly susceptible to groundwater 
contamination; Category 2 areas are moderately susceptible to groundwater contamination. 
Category 1 and Category 2 CARAs are present in the project area in Clark County, Washington 
(Clark County, Washington 2009a; see Map 15-3).  No CARA data are available for Cowlitz 
County, Washington.  In Oregon, no CARAs are present at the Sundial substation site.   

Sources of water for domestic, municipal, commercial, agricultural, and industrial uses identified 
along the action alternatives include water rights (legal authorizations to use a certain amount 
of public water for a designated purpose), water wells (exempt and non-exempt wells in the 
Ecology Well Database), and source wells (Groups A and B) (see Map 15-4).  Washington’s 
specific designation for public water systems regulated by the federal Safe Drinking Water Act 
(SDWA) is Group A.  Group B wells are public water systems in Washington smaller than the 
minimum cut-off defined by the SDWA (Ecology 2010a).   

An approximately 0.25-mile-wide corridor along each action alternative—0.125-mile (one-eighth 
mile) on either side of the proposed transmission line right-of-way—was used as the study area 
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to identify the number of existing groundwater source wells, water wells, and water rights near 
the action alternatives, including near new and improved access roads (see Map 15-4).  This 
study area was designed to capture any existing wells and water rights in the vicinity whose 
location may have been inaccurately recorded.  For example, many wells and water rights are 
assigned the coordinates of the center of the quarter section in which they are located, 
regardless of their actual location.  It is also possible that wells are present within 0.125 mile of 
the action alternatives that are not recorded.  Water rights, water wells, and source wells 
outside of the 0.25-mile-wide study area are considered to have no risk of impact from the 
project. 

In Oregon, source wells or water wells are not found within the study area, but several 
monitoring wells exist near the Sundial substation site.  These wells were installed at the former 
Reynolds Metals Company aluminum reduction plant in Troutdale, Oregon (see Section 10.1.2.3, 
Reynolds Metals Company Site).   

Wellhead protection areas are surface and subsurface zones surrounding a well or a public 
water system wellfield that are in place to reduce the risk of water source contamination from 
spills and contaminant discharges.  Delineated wellhead protection areas are based on 
estimated groundwater travel times from the surrounding aquifer area to the wellhead.  
Emergency spill response programs are one of the key requirements for water purveyors within 
wellhead protection areas.  Wellhead protection zones were identified in the project area for 
1-year and 10-year travel times (ODEQ 2007; Washington State Department of Health 2010; see 
Map 15-4).   

At the substation sites, the hydrogeology surrounding each site was determined using well logs 
within a 1-mile radius of each site: 

 The Sundial site consists of interbedded sand, gravel, cemented sand and gravel, and silt 
(based on information from four wells).  The depth to groundwater ranges from 11 to 
29 feet below ground.  These sedimentary deposits form a highly permeable aquifer 
with well yields ranging from about 20 gallons per minute (gpm) for a domestic well, to 
over 2,000 gpm for properly designed municipal supply wells. 

 The Casey Road site consists of 10 to 70 feet of silt and clay overlying basaltic and 
sedimentary bedrock (siltstone, sandstone, and claystone) (based on information from 
32 wells).  All wells terminate in the basalt or sedimentary bedrock.  The depth to 
groundwater ranges from 18 to 205 feet below ground.  The sedimentary bedrock 
generally has low permeability, with well yields ranging from less than 1 gpm to 
100 gpm.  Most wells produced less than 20 gpm. 

 The Baxter Road site consists of 15 to 60 feet of silt and clay overlying sedimentary 
bedrock (siltstone, sandstone, and claystone) (based on information from 16 wells).  All 
wells terminate in the sedimentary bedrock.  The depth to groundwater ranges from 
4 to 170 feet below ground.  The sedimentary bedrock generally has low permeability, 
with well yields ranging from less than 1 gpm to 20 gpm. 

 The Monahan Creek site consists of 10 to 70 feet of silt and clay overlying basaltic and 
sedimentary bedrock (siltstone, sandstone, and claystone) (based on information from 
24 wells).  All wells end in the basalt or sedimentary bedrock.  The depth to 
groundwater ranges from 3.5 to 185 feet below ground.  The sedimentary bedrock 
generally has low permeability, with well yields ranging from about 1 gpm to 20 gpm. 
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See Chapter 19, Fish 
and Appendix K for 
more information on 
ecological (hydrology, 
sediment delivery, 
floodplain, riparian) 
and fish habitat 
impacts.  

 

15.2 Environmental Consequences  

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

15.2.1 Impact Levels 

Impacts would be high where project activities would cause the 
following: 

 Long-term changes in watershed conditions that result in high impairment to hydrology 
or sediment functions  

 Permanent changes in riparian habitat conditions that could decrease shade and lead to 
temperature increases that would adversely affect aquatic life    

 Increased water temperature, decreased dissolved oxygen, or increased turbidity in 
streams listed on Washington’s 303(d) list for temperature, dissolved oxygen, or 
turbidity (no Oregon streams are crossed) 

 Increased water temperature, decreased dissolved oxygen, or increased turbidity in any 
streams to a level that exceeds state standards  

 Altered hydraulic function or decreased hydraulic capacity of floodplains to a degree 
that increases the potential for flooding and damage to personal property 

 Surface water contamination from oil and gas spills or herbicide use occurs at levels 
toxic to aquatic life and is extensive and long-term  

 Groundwater contamination occurring because depth to groundwater is at or near the 
surface (less than 5 feet below ground surface) and surficial sediments are highly-
permeable in areas surrounding the rights-of-way or substations 

Impacts would be moderate where project activities would cause the following: 

 Long-term changes in watershed conditions that result in moderate impairment to 
hydrology or sediment functions  

 Increased water temperature, decreased dissolved oxygen, or increased turbidity in 
stream segments that are not themselves listed, but are immediately upstream or 
downstream from stream segments listed on Washington’s 303(d) list for temperature, 
dissolved oxygen, or turbidity (no Oregon streams are crossed) 

 Increased water temperature, decreased dissolved oxygen, or increased turbidity in 
streams listed on Washington’s 303(d) list for constituents other than temperature, 
dissolved oxygen, or turbidity 

 Groundwater contamination may occur because depth to groundwater is moderate 
(5 to 20 feet below ground surface) within the depth of potential excavations, and 
surficial sediments are moderately permeable in areas surrounding the right-of-way or 
substations 
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Impacts would be low where project activities would cause the following: 

 Long-term changes in watershed conditions that result in minor change in existing 
hydrology or sediment function  

 Permanent changes in riparian habitat conditions that result in the loss of stream shade 
along streams that already have limited shade and stream cooling  

 Increased water temperature, decreased dissolved oxygen, or increased turbidity in 
streams that do not exceed state standards  

 Altered hydraulic function or decreased hydraulic capacity of floodplains to a degree 
that does not increase the potential for flooding and damage to personal property 

 Surface water contamination from oil and gas spills or herbicide use occurs at levels that 
is not toxic to aquatic life or is localized and temporary 

 Groundwater contamination is less likely to occur because groundwater is relatively 
deep (greater than 20 feet below ground surface) compared to potential excavation 
depths and surficial sediments have low permeability in areas surrounding the rights-of-
way or substations 

No impact would occur where project activities would not disturb or alter water resources.  

Impacts to wellhead protection areas and water rights, source wells, and water wells within 
0.125 mile of the alternatives and options and the mitigation for each are described in 
Section 15.2.2, Impacts Common to Action Alternatives. 

15.2.2 Impacts Common to Action Alternatives  

15.2.2.1 Construction  

The hardened surfaces of new roads and areas disturbed by new road construction could 
increase surface runoff in streams in watersheds crossed by the action alternatives.  Increases 
could also occur through vegetation removal of hydrologically mature vegetation along rights-
of-way.  Opening of the tree canopy can cause greater snow accumulation, increased snowmelt 
in spring, accelerated melt rates, reduced rates of interception and evapotranspiration, and 
increased storm runoff volume due to increased soil moisture or snowmelt.  Cutting and 
backfilling for new access roads, clearing and construction of the new line, and general 
construction traffic could expose topsoil or loose sediment.  During rain events, fine sediment 
can be eroded from exposed surfaces and delivered to ditches and then to streams. 

The action alternatives would affect soil types with different natural erodibility.  Construction in 
more erodible terrain would cause higher sediment delivery impacts.  Between about 100 acres 
and 1,000 acres of vegetation would be cleared (depending on the action alternative) that is 
currently highly effective in limiting the water available for runoff.  About 70 miles of new line, 
and access roads and two substations would then be built potentially causing additional 
sediment delivery.  However, these impacts would occur across watershed areas of between 
about 160,000 acres and 240,000 acres.  The percent change in runoff and sediment delivery to 
streams would be less than 1 percent (see Appendix K).  Long-term changes in watershed 
conditions would be minor; however, local high impacts from sediment delivery could occur.  
Properly implementing erosion control measures would minimize the amount of sediment 
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delivered to streams.  Generally, impacts from long-term changes to watershed function would 
be low.  

Trees and other vegetation would be removed for the transmission line right-of-way, 
substations, and new access roads constructed along fish-bearing streams, including trees within 
buffers that are normally protected under the Washington Forest Practices Act (76.09 RCW) and 
other land use regulations.  Vegetation removal would not occur or would be minimal at many 
crossings that do not have trees or important buffers.  At these and existing crossings where 
vegetation has already been removed and is not allowed to regrow, there would be no impact.  
Elsewhere, removing vegetation in riparian areas could decrease streamside shade.  Reduced 
shade can lead to higher water temperatures.  Generally, stream temperature changes would be 
greater where removed riparian vegetation is providing greater cover over the stream (see 
Appendix K).  Forested vegetation would be cleared along about 2 to 3 miles of fish-bearing 
streams.  Permanent changes to riparian function at project crossings could occur through the 
loss of stream shade.  At the crossing scale, a range of stream shade would be lost along any 
action alternative; however, at the watershed scale, this loss could be buffered or moderated by 
stream cooling provided by shade elsewhere in the watershed (see Appendix K).  Generally, 
crossing-scale impacts to shade from removal of riparian vegetation along fish-bearing streams 
would range from low-to-high.  Low impacts would occur when the existing shade level is 
already low and provides limited stream cooling.  In this instance, shade loss would cause a 
relatively minor stream temperature increase.  High impacts would occur when the existing 
shade level does provide effective stream cooling and shade loss is more likely to result in 
temperature increases that adversely affect aquatic life (see Appendix K for more information 
on target shade levels used in the assessment).  

Similarly, vegetation clearing has the potential to impact water quality (specifically turbidity and 
temperature/dissolved oxygen) in rivers and streams.  No streams crossed are currently listed as 
impaired for turbidity, and with implementation of BMPs for erosion control, state standards for 
turbidity would continue to be met.   Several streams crossed or downstream of crossings are 
listed on the 303(d) list as impaired due to elevated temperature (see Section 15.1.4, Surface 
Water).  Short-term changes to temperature or dissolved oxygen from the loss of riparian 
vegetation would be low-to-high depending on the existing impairment status of the stream, 
the length, width, and elevation of the stream, and the shade provided by existing vegetation 
along the stream.  Long-term changes in watershed conditions would be minor; however, local 
impacts could occur that result in locally high impairment.  Generally, long-term changes to 
watershed function would create low impacts. 

Except for one tower built on Ione Reef in the Columbia River, towers would not be built in 
waterways.  As described in Section 3.2, Transmission Towers, this tower would be built on a 
small rock outcrop using coffer dams to allow dewatering of the work zone inside.  Work would 
be conducted from barges stationed on the south side of Ione Reef, out of the navigation 
channel.  All substrate material would be collected from within the sealed coffer dam, 
transferred to a spoils barge, and transported to an onshore upland area or landfill not within 
the floodplain.  No material would be placed in the Columbia River.  Tower support columns 
would be spaced about 50 feet apart.  The open cross section (to stream flow) and round 
column shapes would allow large debris to pass.   

In other locations where towers would be placed near streams or rivers, waterways would be 
spanned.  Some new access roads would cross rivers or larger creeks and new access roads 
would invariably cross many intermittent tributaries or drainages.  Where waterways, including 
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intermittent drainages, would be crossed, culverts or bridges would be used to ensure 
unobstructed water passage during flood events.  With implementation of BMPs for erosion 
control, impacts to water quality from construction near or in waterways would be low. 

Towers, substations, and access roads would be sited to avoid floodplains.  Where unavoidable, 
towers constructed in a floodplain would be designed to allow water flow around the tower 
legs.  Although soil would be more compacted around tower footings or on access roads, it is 
likely the soil would remain partially porous and that water could still be absorbed.  The volume 
of the tower footings would decrease the amount of water a floodplain could store; however, 
the volume of the tower footings relative to the volume of floodplain storage would be small 
given that towers would only be placed in floodplains that are too large to span; impacts would 
be low.  However, as channels naturally migrate across their floodplains, streams or overland 
flood flows could directly impinge on towers.  If this occurs, protection measures such as riprap 
or sheetpile structures could be installed to protect the tower, potentially interfering with 
stream dynamics, increasing impacts.  

Access roads constructed or improved by placing fill material in floodplains could decrease flood 
storage volume, obstruct flow pathways, and lead to increased flow velocities or flood surface 
elevations.  These effects would be lessened by constructing roads to existing grade when in 
floodplains.  Overall impacts to floodplains would be low.    

Accidental oil or gas spills from construction equipment and vehicles could cause petroleum 
products to enter surface water or groundwater.  Fuel storage and the refueling of equipment 
would only be allowed away from natural or manmade drainage conveyances including ditches, 
catch basins, ponds, wetlands, and pipes.  All equipment fueling operations would use pumps 
and funnels and absorbent pads.  Additional fueling and storage requirements apply in some 
sensitive resource areas.  Temporary, localized, no-to-low impacts would occur. 

Groundwater concerns are typically focused on changes to available water quantity and to 
water quality.  Groundwater quality is of most concern near wellhead protection areas.  
Petroleum products from accidental spills are the most likely substances to degrade water 
quality near the action alternatives during construction.  Mitigation measures would be used to 
prevent these substances from reaching groundwater sources (see Table 3-2 and Section 15.2.8, 
Recommended Mitigation Measures).   

Groundwater may be encountered during tower and substation excavations.  Excavations for 
the substations would be about 5 to 8 feet deep.  Excavations for towers would be about 11 to 
16 feet, depending on the tower type and subsoil conditions (see Chapter 3, Project 
Components).  If groundwater is encountered during excavations, it would be pumped from the 
excavations and re-infiltrated into the soil at a nearby upland site.  The necessity for and degree 
of dewatering would be decided on a case-by-case basis.  Although temporary, direct impacts 
could occur during excavation work, no long-term impacts on groundwater would occur.  Holes 
would be back-filled with a native-rock mixture allowing subsurface water flow.  In areas where 
concrete is used, the tower footings would be small enough in diameter (4 to 10 feet) that 
groundwater flow would not be impeded.  Groundwater flow can be disrupted by building new 
roads, which increases turbidity through soil-disturbing activities or drilling, and groundwater 
can be contaminated through accidental spills of hazardous materials (such as fuels, oil) or 
excavation of existing contaminated soils.  Mitigation measures would be implemented to 
minimize impacts (see Section 15.2.8, Recommended Mitigation Measures, and Table 3-2).  
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Impacts to groundwater from substation construction are discussed in Sections 15.2.2.3, Sundial 
Substation, and 15.2.3, Castle Rock Substation Sites. 

Some existing groundwater wells, including those identified based on water rights or as water 
wells or source wells (see Map 15-4), may be located in areas where new or improved roads, 
towers, and substation sites are proposed.  Some municipal and domestic water rights and wells 
are likely within 0.125 mile of the action alternatives (see Table 15-1).  If a decision is made to 
build a line, the location of all wells and water rights would be confirmed with landowners 
during land negotiations and during engineering field surveys along the transmission line route 
before construction.  Wells and surface water diversions potentially disturbed by project 
activities would be relocated, or project activities would be adjusted to avoid them before 
construction.  Since effects to water supply wells would be mitigated, no impacts on 
groundwater supplies would occur.  

15.2.2.2 Operation and Maintenance  

Operation and maintenance activities along the transmission line would include biannual 
inspection from helicopters and annual ground inspections from vehicles.  Vehicle traffic on 
access roads would be infrequent, but could cause additional sediment delivery to streams.  
Properly implementing road drainage BMPs, regular maintenance, and placing rock on roads 
would reduce erosion on these roads (see Chapter 14, Geology and Soils), reducing the amount 
of road sediment that would reach streams.  In emergencies, vehicles and equipment may need 
to drive across the right-of-way or other areas, which could temporarily cause erosion and 
deliver sediment to streams.  BPA could mitigate these temporary impacts by rocking roads 
before and during construction and restoring riparian areas damaged by operation and 
maintenance activities.  Sediment-related impacts to surface water quality in streams from 
operation and maintenance activities would be low.          

Maintaining the transmission line right-of-way and access roads by keeping them clear of tall 
vegetation could reduce stream shade, potentially causing localized increases in water 
temperature of any adjacent streams.  Long-term impacts from the loss of riparian vegetation 
would be low-to-high, depending on the impairment status of the stream, length of stream, and 
existing vegetation.   

Overspray of herbicides used for noxious weed control within the rights-of-way and substation 
yards also could affect surface-water.  However, if vegetation treatment is necessary, all 
application requirements would be followed and appropriate buffers would be established to 
prevent herbicides from being deposited in surface waters (BPA 2000b).  Use of herbicides and 
pesticides could also affect groundwater quality.  Minimizing use of these materials and 
appropriate management during use reduces the risk of such effects.   
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Table 15-1  Summary of Groundwater Supply Sources and Protection Areas1 

Alternatives and 
Options 

Water Rights 
Source 
Wells 
(WA) 

WA 
Water 
Wells 

Wellhead Protection (WA and OR) Municipal  
(WA and OR) 

Group Domestic and 
Domestic Multiple  

(WA and OR) 

All Other  
(WA and 

OR)
2
 

Total Water 
Rights 

Number (1/8th Mile from Edge of Right-of-Way or 1/8th Mile from Edge of  
New or Improved Roads) 

10-yr Time of 
Travel (miles)

3
 

1-yr Time of 
Travel (miles)

3
 

West Alternative 12 776 189 977 75 1067 17.1 3.2 

West Option 1 N/C N/C -1 -1 -2 +2 N/C N/C 

West Option 2 N/C -4 +3 -1 +1 +41 N/C N/C 

West Option 3 N/C +61 +12 +73 +2 +143 N/C N/C 

Central Alternative 8 141 45 194 31 546 4.6 1.3 

Central Option 1 N/C +1 N/C +1 N/C -4 N/C N/C 

Central Option 2 N/C +22 +9 +31 -5 -50 -0.3 N/C 

Central Option 3 N/C +34 +14 +48 +12 +90 N/C N/C 

East Alternative 8 121 48 177 23 453 4.6 1.3 

East Option 1 +1 -28 -6 -33 -3 -41 -0.3 N/C 

East Option 2 N/C -2 +3 +1 +3 +29 N/C N/C 

East Option 3 N/C +2 N/C +2 +1 -9 N/C N/C 

Crossover Alternative 8 182 69 259 31 512 8.3 1.3 

Crossover Option 1 N/C +31 +4 +35 +14 +86 N/C N/C 

Crossover Option 2 N/C +19 +3 +22 +1 +46 N/C N/C 

Crossover Option 3 N/C +19 +4 +23 +1 +48 N/C N/C 

Notes: 

N/C – No net change from the alternative 

1.  The value for each option represents the net change from the action alternative. It was calculated as the total number or miles added by the option minus the total number or miles in the 
segments the option replaces. 

2.  All other water rights refer to those that are not municipal or group domestic/group multiple domestic that could include irrigation, industrial, and single residence sources. 

3.  Miles of right-of-way and proposed new and improved roads intersected by wellhead protections areas. 

Sources:  Clark County 2009a, Cowlitz County 2011, Ecology 2010a, ODEQ 2007 
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Impacts common to 
action alternatives are 
in Section 15.2.2.  The 
remaining sections 
discuss impacts unique 
to each alternative, and 
recommended 
mitigation measures. 

 

BPA would use a variety of vegetation control methods through its Vegetation Management 
Program, including manual methods (hand-pulling, clippers, chainsaws), mechanical methods 
(roller-choppers, brush-hogs), biological methods (insects or fungus for attacking noxious 
weeds), and use of EPA-approved herbicides.  All herbicides sold and distributed in the U.S. must 
be registered with EPA.  This means that EPA must conclude that they can be used without 
posing unreasonable risks to people or the environment, based on scientific evidence (see 
Chapter 10, Public Health and Safety).  BPA uses herbicides as approved in its Transmission 
System Vegetation Management Program Record of Decision (BPA 2000b).  BPA may adopt new 
herbicides, and if so, would review the effectiveness and the potential environmental impacts, 
which would include appropriate consultations with regulatory agencies.  BPA bases selection of 
herbicides on the toxicity level, proximity to aquatic habitat, and delivery potential.  BPA would 
use only those herbicides that are identified as “practically non-toxic” to “slightly toxic” near 
water environments.  Any adverse changes would be temporary and localized; a no-to-low 
impact. 

15.2.2.3 Sundial Substation  

No impacts would occur from increased runoff and erosion, loss of riparian vegetation, or 
surface water contamination from oil and gas or herbicide use because the Sundial site is not 
near any water bodies except the Columbia River.  Stormwater runoff would not be discharged 
into the Columbia River because an existing flood protection levee on the south side of the river 
separates the substation site from the river.  No impacts to floodplains are expected because 
the site is outside the 100-year floodplain of the Columbia River.   

Well logs show wells within a 1-mile radius of the Sundial site reach into the Troutdale Aquifer.  
Impacts to groundwater would be moderate if contamination from herbicides occurs because of 
the aquifer’s moderate depth to water and highly permeable nature.  Construction dewatering 
(if needed) would likely have no long-term impact on existing wells because the high 
permeability of the aquifer would cause limited drawdown away from the dewatering site, and 
the rapid recovery of water levels that would occur after dewatering has ended. 

Because the Reynolds Metals Company Site is an active NPL or “Superfund” site, and a fluoride-
contaminated groundwater plume remains at depths from 30 to 100 feet below the ground, the 
fluoride in the groundwater is required to be addressed by extraction wells in the intermediate- 
and deep-zone groundwater, and enhanced focused extraction wells in the shallow 
groundwater (EPA 2002, CH2MHILL 2005).  No water supply wells were identified or are likely to 
exist in this area, given the groundwater contamination. 

15.2.3 Castle Rock Substation Sites 

15.2.3.1 Casey Road  

At the Casey Road site, the substation would be constructed over two 
intermittent, non-fishbearing streams.  The streams originate within 
the substation site.  One stream flows north to Rock Creek, about 
1,800 feet north of the site; the second stream flows east to join an 
intermittent, non-fishbearing stream along the eastern boundary of 
the substation site (which then flows north to Rock Creek).  Although direct impact on the 
intermittent streams would occur, subsurface water would likely continue to flow to nearby 
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streams.  Other perennial and intermittent streams and wetlands south of the substation site 
would be avoided (see Chapter 16, Wetlands).   

An existing culvert provides a crossing over the perennial stream east of the site.  Using erosion 
control measures during construction of the substation and possible improvement of the access 
road would minimize the sediment transport to any of the adjacent streams and wetlands 
including the stream that flows to Rock Creek.  Impacts on water quality during construction 
would be low if turbidity standards continue to be met.   

No impacts would occur from loss of riparian vegetation because riparian vegetation has already 
been cleared along intermittent streams and clearing would not occur along any other streams.  
No impacts on floodplains would occur because the Casey Road site is not within the 100-year 
floodplain of any nearby streams.  

Well logs show water wells within a 1-mile radius of the Casey Road site terminate in bedrock.  
The risk of groundwater contamination from herbicides would be low because of the moderate 
to deep depth to water, the low-permeability clay layer over the bedrock, and because the wells 
are sealed into bedrock.  Construction dewatering (if needed) would have no long-term impact 
on existing wells because of the low permeability of the clay and silt materials, which would 
require minimal dewatering. 

During substation operation, stormwater runoff from the Casey Road site would be discharged 
to a detention pond north of the site (see Figure 4-6, Casey Road Substation).  The detention 
pond would be designed to control stormwater runoff during peak flows; retention times would 
be short and would not create appreciable increases in water temperature within the pond.  
Water released from an outlet at the bottom of the pond would flow overland before reaching 
Rock Creek.  Impacts on surface water quality during operation would be low.  

15.2.3.2 Baxter Road  

At the Baxter Road site, the substation would avoid nearby streams and wetlands to the south 
and west (see Chapter 16, Wetlands).  The new and improved access road portions also would 
avoid streams and wetlands.  Using erosion control measures during construction would 
minimize impacts to water bodies including any streams that flow to Baxter Creek (just east and 
north of the substation site); impacts on water quality during construction would be low if 
turbidity standards continue to be met.  No impacts would occur from loss of stream shade 
because riparian vegetation clearing would not occur.  No impacts on floodplains would occur 
because the Baxter Road site is not within the 100-year floodplain of any nearby streams.  

Well logs show water wells within a 1-mile radius of the Baxter Road site are sealed into 
bedrock.  The risk of groundwater contamination from herbicides would be low because of the 
low permeability clay layer over the bedrock and because the wells are sealed into bedrock.  
Construction dewatering (if needed) would have no long-term impact on existing wells because 
of the low permeability of the surficial clay and silt materials, which would require minimal 
dewatering. 

The substation would detain stormwater in a detention pond, then, discharge the water to 
Baxter Creek, which is not on the Washington State 303(d) list.  Similar to the Casey Road site, 
the  stormwater detention pond, southeast of the substation about 1,000 feet upslope from 
Baxter Creek, would be sized appropriately and built to control stormwater runoff during peak 
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flows (see Figures 4-4 and 4-5, Baxter Road Substation).  Retention times in the detention pond 
would be short and would not cause appreciable increases in water temperature within the 
pond.  Water released from an outlet at the bottom of the pond would flow overland before 
reaching Baxter Creek.  Impacts to surface water quality during operation would be low.  

15.2.3.3 Monahan Creek  

The Monahan Creek site is between Monahan and Delameter creeks about 450 to 500 feet from 
these streams.  Both streams are listed as impaired for elevated temperature near the 
substation site.  However, the substation would be across Delameter and Monahan roads from 
these streams.  Access to the substation would be from Delameter Road and would not cross 
any streams.  Impacts on water quality during construction would be low.     

No impacts would occur from loss of riparian vegetation because riparian vegetation clearing 
would not occur.  However, about 1,100 square feet of the Monahan Creek site is within the 
100-year floodplain of Monahan Creek.  The area within the floodplain would be a cutslope 
excavated to provide a flat area for the substation.  The impact on the floodplain would be no-
to-low because Monahan Road runs between the cutslope and Monahan Creek, decreasing the 
likelihood that flood flows would access this floodplain.   

Well logs show water wells within a 1-mile radius of the Monahan Creek site are sealed into 
bedrock.  The risk of groundwater contamination from herbicides is low because of the low 
permeability clay layer over the bedrock and because the wells are sealed into bedrock.  
Construction dewatering (if needed) would have no long-term impact on existing wells because 
of the low permeability of the surficial clay and silt materials, which would require minimal 
dewatering. 

Similar to the Casey Road and Baxter Creek sites, a stormwater detention pond would be sized 
appropriately to control stormwater runoff during peak flows (see Figure 4-1, Monahan Creek 
Substation).  The pond would be built south of the site between Delameter, Garlock, and Otter 
roads.  Retention times in the pond would be short and would not create appreciable increases 
in water temperature within the pond.  Water released from an outlet at the bottom of the 
pond would flow overland before reaching Delameter Creek.  Impacts on surface water quality 
during operation would be low.   

15.2.4 West Alternative  

Transmission line clearing and road construction would result in 
about 84 miles (1,285 acres) of potential soil disturbance that 
could contribute sediment to streams (see Table 15-2).  Because 
most of this alternative occupies an existing transmission line 
right-of-way, clearing has already occurred in some areas.  
Compared to the other action alternatives, this would be the least 
amount of construction.  It would cause the least percent 
increase in runoff (0.09 percent), but the greatest percent 
increase in sediment delivery to streams (0.25 percent) because 
the West Alternative would cross more erodible terrain (see 
Appendix K).  This change would occur across a large watershed 
area of about 161,000 acres.  Isolated actions could cause high 
impacts.  Generally, long-term changes in watershed conditions 
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would be minor, and could cause minor changes in existing watershed functions.  Impacts would 
be low. 

Riparian vegetation would be cleared at 47 forested crossings of fish-bearing streams (see 
Table 15-2).  Compared to other action alternatives, this would be the least number of forested 
crossings.  Most crossings (28) would occur where the existing shade level is already low and 
provides limited stream cooling; impacts would be low.  This is the greatest number compared 
to other alternatives.  Nineteen crossings would occur where the existing shade level does 
provide effective stream cooling and where shade loss is more likely to cause temperature 
increases that adversely affect aquatic life; impacts would be high.  This is the fewest number of 
high riparian impacts among the alternatives because there are relatively fewer forested 
crossings and because riparian vegetation at these crossings provides relatively lower shade.  
Compared to the other alternatives, crossings for this alternative would be at lower elevations 
where hardwood species composition is greater and hardwoods are not as effective as conifers 
in providing shade.  Streams tend to be wider and forest canopies cannot fully cover the stream 
surface.  At lower elevations, air temperatures also are higher and more shade is required to 
cool streams to adequate temperatures. 

The West Alternative would cross five streams listed as impaired:  Riley Creek, Lockwood Creek, 
East Fork Lewis River, Mason Creek, and Salmon Creek (see Table 15-2, Maps 15-2A through D).  
Riley Creek is listed for fecal coliform, and the other four are listed for elevated water 
temperature.  Riparian vegetation has already been removed at all of these crossings and the 
project would cause no additional impacts on temperature or fecal coliform levels.  However, 
soil disturbance that causes increased turbidity could affect these creeks.  Using erosion control 
measures during construction would minimize the transport of sediment to streams.  Properly 
implementing road drainage BMPs, regular maintenance, and rocking roads would reduce 
erosion on unpaved roads, lessening these impacts, and ensuring that turbidity standards are 
met.  Impacts would be low. 

Thirty-two towers would be constructed in the 100-year floodplains of the following water 
bodies:  Lewis River (1), East Fork Lewis River (6), Curtin Creek (1), Burnt Bridge Creek (4), 
Lacamas Creek (8), Leckler Creek (1), Coweeman River (2), and Columbia River (9).  Six miles of 
road would be constructed or improved within 100-year floodplains, about 5 more miles than 
the other action alternatives.  Impacts to floodplains are similar to those common to the action 
alternatives (low).  Towers and access roads would be designed to allow water flow and soil 
absorption.   

About 20 miles of wellhead protection areas (1-year and 10-year time of travel) would be 
crossed by the West Alternative’s rights-of-way and access roads.  This is more than the other 
action alternatives because the West Alternative would cross more populated land.  Water 
quality impacts in these areas would be mitigated by using BMPs and spill containment and 
clean-up procedures.  There would be no long-term impacts.  
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Table 15-2  Potential Water-related Impacts1 

Alternatives 
and Options 

Right-
of-Way 
(miles)

2 

New 
Road 

Outside 
Right-
of-Way 
(miles)

2 

Percent 
Change 

in 
Runoff

3 

Percent 
Change 

in 
Sediment 
Delivery

4
 

New 
Road in 
Riparian 

Zone
5 

(miles) 

Improved  
Road in 
Riparian 

Zone
5 

(miles)
 

Right-of-
Way in 

Riparian 
Zone

5 
 

(acres)
 

Total Number of 
Forested Fish-
Bearing Stream 

Crossings 

303(d) Stream 
Crossings in  

150-Foot-Wide  
Right-of-Way 

303(d) Stream 
Crossings with New 
and Improved Roads 

Total 
Number of 

New 
Towers in 

100-yr 
Floodplain 

100-yr Floodplain(s) 
in which New Towers 

would be Built 
(Number of Towers in 

the Foodplain) 

Total New 
and 

Improved 
Roads in 

100-yr 
Floodplain 

(miles) 

100-yr Floodplain(s) in 
which New and Improved 

Roads would be Built 
(Length of Road in Miles) High 

Shade 
Function

6 

Low 
Shade 

Function
7
 

Number 
(stream) 

Parameters 
(stream) 

Number 
(stream) 

Parameters 

West 
Alternative 

67.5 16 0.09 0.25 1.1 2.2 83.1 19 28 

5 (Riley 
Creek, East 
Fork Lewis 
River, 
Mason 
Creek, 
Lockwood 
Creek, and 
Salmon 
Creek) 

Temperature 
(4-Mason 
Creek, East 
Fork Lewis 
River, 
Lockwood 
Creek, and 
Salmon Creek) 
 Fecal Coliform 
(1-Riley Creek) 

1 (East 
Fork Lewis 
River) 

Temperature 32 

Lewis River (1);  
East Fork Lewis River (6);  
Curtin Creek (1);  
Burnt Bridge Creek (4); 
Lacamas Creek (8); 
Leckler Creek (1); 
Coweeman River (2); 
Columbia River (9) 

6.0 

Lewis River (<0.1);  
Curtain Creek (0.03 );  
Lacamas Creek (2.4);  
East Fork Lewis River (1.4);  
Burnt Bridge Creek (0.4);  
Leckler Creek (<0.1);  
Washougal River/Columbia 
River (0.8);  
Little Kalama River (0.1);  
Coweeman River (0.8) 

West Option 1 +0.1 +0.4 -0.01 N/C +0.2 -0.1 -1.4 N/C -1 

+2 (Dwyer 
Creek and 
Lacamas 
Creek) 

Temperature 
and Fecal 
Coliform 
(Lacamas 
Creek) 
Dissolved 
Oxygen (Dwyer 
Creek and 
Lacamas 
Creek) 

N/C  +10 
Lacamas Creek  
(+15, -5)

8
 

+2.0 
Lacamas Creek 
(+3.9, -2.0)

8
 

West Option 2 +1.6 N/C +0.01 N/C -0.1 -0.2 +1.4 -1 N/C N/C  N/C  +1 
Lacamas Creek 
(+6, -5)

8
 

-0.8 
Lacamas Creek  
(+1.2, -2.0)

8
 

West Option 3 +5.6 2.4 +0.01 -0.02 - <0.1 -0.1 +3.7 +1 +3 N/C  N/C  +2 Lacamas Creek (+7, -5)
8
 -0.7 

Lacamas Creek (+1.2);  
Matney Creek (+ <0.1);  
Little Washougal River (+ <0.1);  
Lacamas Creek (-2.0) 

Central 
Alternative 

77.3 26.8 0.59 0.15 0.9 5.6 73.8 49 19 

2 (East Fork 
Lewis River, 
Coweeman 
River) 

Temperature 0  11 

Tributary to Chelatchie 
Creek (1);  
Cowlitz River (1); 
Columbia River (9) 

1.1 

Cowlitz River (0.2);  
Tributary to Chelatchie Creek 
(0.1);  
Little Washougal River (<0.1);  
Washougal River/Columbia 
River (0.8) 

Central 
Option 1 

+2.5 +0.8 +0.01 -0.01 N/C 0.7 +2.8 +1 +1 N/C  N/C  N/C N/C N/C  

Central 
Option 2 

-2.3 +2 -0.01 +0.01 +0.1 -0.1 -2.8 -9 +4 
-1 (East Fork 
Lewis River) 

 N/C  -1 Cowlitz River (-1) -0.1 
Coweeman River (+ <0.1); 
Cowlitz River (-0.2) 

Central 
Option 3 

-5.8 -0.6 -0.05 N/C -0.1 -0.5 -12.2 -2 -6 
-1 
(Coweeman 
River) 

 N/C  N/C 
Cedar Creek (+1); 
Tributary to Chelatchie 
Creek (-1) 

+0.2 

Cedar Creek (+0.3);  
East Fork Lewis River (+ <0.1);  
Tributary to Chelatchie Creek  
(-0.1) 
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Alternatives 
and Options 

Right-
of-Way 
(miles)

2 

New 
Road 

Outside 
Right-
of-Way 
(miles)

2 

Percent 
Change 

in 
Runoff

3 

Percent 
Change 

in 
Sediment 
Delivery

4
 

New 
Road in 
Riparian 

Zone
5 

(miles) 

Improved  
Road in 
Riparian 

Zone
5 

(miles)
 

Right-of-
Way in 

Riparian 
Zone

5 
 

(acres)
 

Total Number of 
Forested Fish-
Bearing Stream 

Crossings 

303(d) Stream 
Crossings in  

150-Foot-Wide  
Right-of-Way 

303(d) Stream 
Crossings with New 
and Improved Roads 

Total 
Number of 

New 
Towers in 

100-yr 
Floodplain 

100-yr Floodplain(s) 
in which New Towers 

would be Built 
(Number of Towers in 

the Foodplain) 

Total New 
and 

Improved 
Roads in 

100-yr 
Floodplain 

(miles) 

100-yr Floodplain(s) in 
which New and Improved 

Roads would be Built 
(Length of Road in Miles) High 

Shade 
Function

6 

Low 
Shade 

Function
7
 

Number 
(stream) 

Parameters 
(stream) 

Number 
(stream) 

Parameters 

East 
Alternative 

75.5 22.5 1.02 0.00 0.4 7.8 61.8 35 17 

2 (East Fork 
Lewis River, 
Coweeman 
River) 

Temperature 0  10 
Cowlitz River (1); 
Columbia River (9) 

1.0 

Cowlitz River (0.2);  
Little Washougal River (<0.1);  
Washougal River/Columbia 
River (0.8) 

East Option 1 -1.8 +0.6 -0.05 +0.01 +0.1 -0.5 -7.2 -11 +5 

+2 (South 
Fork 
Ostrander 
Creek, 
Ostrander 
Creek) 

Temperature 

+1 (South 
Fork 
Ostrander 
Creek) 

Temperature -1 Cowlitz River (-1) -0.1 

Ostrander Creek (+0.1); Cowlitz 
River (+0.1);  
South Fork Ostrander Creek (+ 
<0.1);  
Coweeman River (+ <0.1); 
Cowlitz River (-0.2) 

East Option 2 +1.0 -2.2 -0.24 N/C -0.2 -1.1 -2.2 +5 +2 N/C  N/C  N/C N/C N/C  

East Option 3 +1.1 -0.6 +0.03 N/C -0.1 N/C -1.1 +4 N/C N/C  N/C  N/C N/C N/C  

Crossover 
Alternative 

74.0 21 0.47 0.17 0.7 4.1 83.0 32 23 
1 (East Fork 
Lewis River) 

Temperature 0  12 
Leckler Creek (1); 
Coweeman River (2); 
Columbia River (9) 

1.6 

Leckler Creek (<0.1);  
Little Kalama River (40.1);  
Coweeman River (0.8); 
 Little Washougal River (<0.1);  
Washougal River/Columbia 
River (0.8) 

Crossover 
Option 1 

+5.2 +0.9 +0.01 N/C N/C + <0.1 +2.4 +1 +2 N/C  N/C  N/C N/C - <0.1 Little Washougal River (- <0.1) 

Crossover 
Option 2 

+4.3 +0.2 -0.01 -0.01 + <0.1 +0.2 +5.8 N/C +1 

+2 
(Arkansas 
Creek, 
Monahan 
Creek) 

Temperature N/C  N/C N/C N/C  

Crossover 
Option 3 

+4.2 +0.8 -0.07 -0.01 + <0.1 +0.2 +5.3 +1 +2 

+2 
(Arkansas 
Creek, 
Monahan 
Creek) 

Temperature N/C  N/C N/C N/C  

Notes: 

N/C – No change from the alternative 

1.  The value for each option represents the net change from the action alternative.  It was calculated as the value added by the option minus the total value in the segments the option replaces. 

2.  Potential soil disturbance within a 150-foot transmission line right-of-way and a 30-foot road width outside of the transmission line right-of-way.  

3.  Represents the percent change in hydrologically immature vegetation in watersheds crossed by the action alternatives; hydrologically immature vegetation increases snow accumulation and snowmelt (see Appendix K). 

4.  Represents the percent change in sediment delivery in watersheds crossed by the action alternatives (see Appendix K). 

5.  Riparian zone is a 200-foot-wide buffer along perennial streams. 

6.  High shade function occurs at a crossing when the existing shade level provides effective stream cooling and shade loss is more likely to cause temperature increases that adversely affect aquatic life (see Appendix K). 

7.  Low shade function occurs when the existing shade level is already low and insufficient to provide adequate stream cooling (see Appendix K). 

8.  The positive value indicates towers or roads in the Lacamas Creek floodplain along the option’s segments. The negative value indicates the towers or roads in the Lacamas Creek floodplain along the segments that the option replaces. 
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15.2.4.1 West Option 1 

West Option 1 would replace a portion of the alternative that follows 
existing right-of-way just east of Vancouver with an option that is 
farther west and closer to Vancouver.  This portion of the alternative 
includes replacing one of the existing 230-kV lines with a new 
double-circuit 500-kV line.  The existing 230-kV line and the new line 
would be placed on new 500-kV towers.  West Option 1 would require 
one fewer low shade level forested crossing of a fish-bearing stream be 
cleared than the portion of line this option would replace on the West 
Alternative.   

This option would cross Dwyer Creek, a stream listed as impaired for dissolved oxygen, and 
Lacamas Creek, listed as impaired for fecal coliform, temperature, and dissolved oxygen.  
Riparian vegetation has already been removed at these crossings and the project would cause 
no additional impacts on temperature, dissolved oxygen, or fecal coliform levels.  Soil 
disturbance that causes increased turbidity could further affect these creeks.  Using erosion 
control measures during construction would minimize sediment transport to streams.  Properly 
implementing road drainage BMPs, regular maintenance, and rocking roads would reduce 
erosion on unpaved roads, lessening these impacts, and ensuring that turbidity standards are 
met.  Impacts would be low. 

West Option 1 would require an additional 10 towers (15 towers added and 5 removed) and an 
additional 2 miles of access roads in the Lacamas Creek floodplain.   

Impact levels on riparian function, watershed function, water quality, floodplains and 
groundwater would be the same as the West Alternative. 

15.2.4.2 West Options 2 and 3 

West Option 2 would replace a portion of the 
alternative in the rural residential areas north of 
Camas with an option farther to the east in the 
same area.  West Option 2 would require one 
less high shade level forested crossing of a fish-
bearing stream be cleared than the portion of 
line replaced on the West Alternative.  West 
Option 3 would replace a portion of the West 
Alternative in the rural residential areas north of 
Camas with a route crossing rural residential and 
rural areas farther east.  West Option 3 would require clearing of one additional high shade level 
and three additional low shade level forested crossings of fish-bearing streams.   

West Option 2 would require one additional tower in the Lacamas Creek floodplain (6 towers 
added and 5 removed) and West Option 3 would require two additional towers in the Lacamas 
Creek floodplain (7 towers added and 5 removed).  

Impact levels on riparian function, watershed function, water quality, floodplains and 
groundwater would be the same as the West Alternative. 
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15.2.5 Central Alternative   

Transmission line clearing and road construction would result in 
about 104 (1,503 acres) miles of potential soil disturbance that 
could contribute sediment to streams (see Table 15-2).  
Compared to the other action alternatives, this would be the 
greatest amount of construction.  It would cause relatively 
moderate percent increases in runoff (0.59 percent) and 
sediment delivery (0.15 percent) to streams because the Central 
Alternative would clear moderate levels of mature conifer 
vegetation, but cross less erodible terrain (see Appendix K).  This 
change would occur across a large watershed area of about 
218,000 acres.  Isolated actions could cause high impacts.  
Generally, long-term changes in watershed conditions would be 
minor, and could cause minor changes in existing watershed 
functions.  Impacts would be low.  

Riparian vegetation would be cleared at 68 forested crossings of fish-bearing streams (see 
Table 15-2).  Compared to other action alternatives, this would be the greatest number of 
forested crossings.  Nineteen crossings would occur where the existing shade level is already low 
and provides limited stream cooling; impacts would be low.  Most crossings (49) would occur 
where the existing shade level provides effective stream cooling and where shade loss is more 
likely to cause temperature increases that adversely affect aquatic life; impacts would be high.  
This is the greatest number of high riparian impacts among the alternatives because there 
would be a greater number of forested crossings and because riparian vegetation at these 
crossings can provide relatively greater shade function.  Crossings for this alternative would tend 
to have greater conifer species composition, narrower streams, and be at higher elevations.  
Conifers are more effective than hardwoods in providing shade.  Forest canopies often can fully 
cover the stream surface along narrower streams.  At higher elevations, air temperatures are 
lower and it is more likely that shade cover adequately cools these streams. 

The Central Alternative would cross two rivers listed as impaired:  East Fork Lewis River and 
Coweeman River (see Table 15-2, Map 15-1).  Both streams are listed for elevated water 
temperature.  While most of the riparian vegetation has been removed at these crossings, the 
project could cause additional clearing and a limited temperature increase; impacts would be 
low.  Soil disturbance that causes increased turbidity could further affect these rivers.  Using 
erosion control measures during construction would minimize the transport of sediment to 
streams.  Properly implementing road drainage BMPs, regular maintenance, and rocking roads 
would reduce erosion on unpaved roads, lessening these impacts, and ensuring that turbidity 
standards are met.  Impacts would be low. 

Eleven towers would be built within the 100-year floodplains of the following water bodies:  a 
tributary to Chelatchie Creek (1), Cowlitz River (1), and Columbia River (9).  This alternative 
would also require constructing or improving about 1 mile of road in 100-year floodplains.  
Impacts to floodplains are similar to those common to the action alternatives (low).  Mitigation 
measures, such as designing towers and access roads to allow water flow and soil absorption, 
would be implemented to reduce impacts.   

About 6 miles of wellhead protection areas (1-year and 10-year time of travel) would overlap 
the Central Alternative rights-of-way and access roads, less than for the West and Crossover 



Chapter 15 Water 

I-5 Corridor Reinforcement Project Draft EIS 15-19 
November 2012 

alternatives.  Water quality impacts in these areas would be mitigated by using BMPs and spill 
containment and clean-up procedures.  Impacts would be similar to those common to the action 
alternatives (no long-term impacts). 

15.2.5.1 Central Options 1, 2, and 3 

Central Option 1 would 
require two more forested 
crossings (low and high 
shade levels) of fish-
bearing streams be cleared 
than the portion of line 
this option would replace 
on the Central Alternative.  
Central Option 2 would 
require nine fewer high 
shade levels and four additional low shade level forested crossings of fish-bearing streams be 
cleared.  Eight less forested crossings (two have a high shade level and six have a low shade 
level) of fish-bearing streams would be cleared for Central Option 3.   

Central Option 2 only crosses the Coweeman River and Central Option 3 only crosses the East 
Fork Lewis River.   

Central Option 2 would require one less tower be constructed in the Cowlitz River floodplain.   

Impact levels on riparian function, watershed function, water quality floodplains, and 
groundwater would be the same as the Central Alternative.   

15.2.6 East Alternative 

Transmission line clearing and road construction would result in 
about 98 (1,455 acres) miles of potential soil disturbance that 
could contribute sediment to streams (see Table 15-2).  
Compared to the other action alternatives, this would be the 
second highest amount of construction.  It would cause the most 
percent increase in runoff (1.02 percent) because it clears the 
greatest amount of mature vegetation.  It would cause the least 
percent increase in sediment delivery (0.00 percent) to streams 
because the East Alternative would cross the least erodible 
terrain (see Appendix K).  This change would occur across a large 
watershed area of approximately 209,000 acres.  Isolated actions 
could cause high impacts.  Generally, long-term changes in 
watershed conditions would be minor, and could cause minor 
changes in existing watershed functions.  Impacts would be low.  

Riparian vegetation would be cleared at 52 forested crossings of fish-bearing streams (see 
Table 15-2).  Compared to other action alternatives, this would be the third most number of 
forested crossings.  Seventeen crossings would occur where the existing shade level is already 
low and provides limited stream cooling; impacts would be low.  Most crossings (35) for this 
alternative would occur where the existing shade level provides effective stream cooling and 
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where shade loss is more likely to cause temperature increases that adversely affect aquatic life; 
impacts would be high.  This is the second greatest number of high riparian impacts among the 
action alternatives.  Similar to the Central Alternative, existing crossings along the East 
Alternative provide greater shade function.  Crossings for this alternative tend to have greater 
conifer species composition, narrower streams, and be at higher elevations.  The reason for 
relatively fewer high impacts along the East Alternative is because there are fewer streams 
crossed. 

The East Alternative would cross the same two rivers that are listed as impaired as those crossed 
by the Central Alternative:  East Fork Lewis River and Coweeman River (see Table 15-2, 
Map 15-1).  Both streams are listed for elevated water temperature.  Impacts to water quality 
would be low because while most of the riparian vegetation has been removed along these 
streams, any additional vegetation clearing from the project could cause a limited temperature 
increase.  Use of erosion control measures during construction would minimize potential 
sediment transport to these rivers, also a low impact.      

Ten towers would be built within the 100-year floodplains of the following water bodies:  
Cowlitz River (1) and Columbia River (9).  This alternative would also require constructing or 
improving about 1 mile of road in 100-year floodplains.  Impacts to floodplains are similar to 
those common to the action alternatives (low).  Implementation of mitigation measures such as 
designing towers and access roads to allow water flow and soil absorption would reduce 
impacts.   

About 6 miles of wellhead protection areas (1-year and 10-year time of travel) would overlap 
the East Alternative rights-of-way and access roads, less than for the West and Crossover 
alternatives.  Water quality impacts in these areas would be mitigated by using BMPs and spill 
containment and clean-up procedures.  Impacts would be similar to those common to the action 
alternatives (no long-term impacts).   

15.2.6.1 East Option 1 

East Option 1 begins at the Monahan Creek substation site and would 
remove the portion of the East Alternative crossing the Cowlitz River 
north of Castle Rock.  The option would use segments southeast of the 
Monahan Creek substation site that run through sparsely populated 
land, cross the Cowlitz River and I-5 and run through largely 
unpopulated land toward the east.  East Option 1 would require 
11 fewer high shade levels and five additional low shade level forested 
crossings of fish-bearing streams be cleared.   

East Option 1 would add stream crossings at Ostrander Creek and the South Fork Ostrander 
Creek.  Both streams are listed for elevated water temperatures.  Impacts to water quality 
would be high in these streams because loss of riparian vegetation would increase water 
temperature.  Use of erosion control measures during construction would minimize potential 
sediment transport to streams, a low impact.     

East Option 1 would require one less tower constructed in the Cowlitz River floodplain.   

Impact levels on riparian function, watershed function, floodplains and groundwater would be 
the same as the Central Alternative.   
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15.2.6.2 East Option 2  

East Option 2 would replace a portion of the East Alternative between 
Yale and the rural residential areas north of Camas with a route farther 
to the west.  East Option 2 would require would require five more high 
shade level and two more low shade level forested crossings of fish-
bearing streams be cleared.  East Option 2 crosses the East Fork Lewis 
River similar to the East Alternative.  

Impact levels on riparian function, watershed function, floodplains and 
groundwater would be the same as the East Alternative.    

15.2.6.3 East Option 3 

East Option 3 would replace a short portion of the alternative in 
unpopulated land with a new route through unpopulated land.  East 
Option 3 would decrease the percent change in runoff by 0.24 percent.  
An additional four high shade level forested crossings of fish-bearing 
streams would be cleared for East Option 3.   

Impact levels on riparian function, watershed function, water quality, 
floodplains and water quality would be the same as the East 
Alternative.    

15.2.7 Crossover Alternative   

Transmission line clearing and road construction would result in 
about 95 miles (1,422 acres) of potential soil disturbance that 
could contribute sediment to streams (see Table 15-2).  
Compared to the other action alternatives, this would be the third 
highest amount of construction.  It would cause relatively 
moderate percent increases in runoff (0.47 percent) and 
sediment delivery (0.17 percent) to streams because the 
Crossover Alternative crosses both high levels of mature and 
immature land cover and both high and low erodible terrain (see 
Appendix K).  This change would occur across a large watershed 
area of about 184,000 acres.  Isolated actions could cause high 
impacts.  Generally, long-term changes in watershed conditions 
would be minor, and could cause minor changes in existing 
watershed functions.  Impacts would be low.   

Riparian vegetation would be cleared at 55 forested crossings of fish-bearing streams (see 
Table 15-2).  Compared to other action alternatives, this would be the second highest number of 
forested crossings.  Twenty-three forested crossings would occur where the existing shade level 
is already low and provides limited stream cooling; impacts would be low.  Most crossings (32) 
for this alternative would occur where the existing shade level provides effective stream cooling 
and where shade loss is more likely to cause temperature increases that adversely affect aquatic 
life; impacts would be high.  This is the third greatest number of high riparian impacts among 
the action alternatives.  Similar to the Central Alternative, existing crossings along the Crossover 
Alternative provide greater shade function.  Crossings for this alternative would tend to have 
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greater conifer species composition, narrower streams, and be at higher elevations.  The reason 
for relatively fewer high impacts along the Crossover Alternative is because there are fewer 
streams crossed. 

The Crossover Alternative would cross the East Fork Lewis River, listed as impaired for elevated 
water temperature (see Table 15-2, Map 15-1).  Impacts to water quality in the East Fork Lewis 
River would be low because while most of the riparian vegetation has been removed, any 
additional vegetation clearing from the project could cause a limited temperature increase.  Use 
of erosion control measures during construction would minimize potential sediment transport 
to the river, also a low impact.        

Twelve towers would be built within the 100-year floodplains of the following water bodies:  
Leckler Creek (1), Coweeman River (2), and Columbia River (9).  This alternative would also 
require constructing or improving about 1.5 miles of road in 100-year floodplains.  Impacts to 
floodplains are similar to those common to the action alternatives (low).  Mitigation measures 
such as designing towers and access roads to allow water flow and soil absorption would be 
implemented to reduce impacts.   

About 10 miles of wellhead protection areas (1-year and 10-year time of travel) would overlap 
the Crossover Alternative rights-of-way and access roads.  Water quality impacts in these areas 
would be mitigated by using BMPs and spill containment and clean-up procedures. Impacts 
would be similar to those common to the action alternatives (no long-term impacts).   

15.2.7.1 Crossover Option 1 

Crossover Option 1 would remove a portion of the alternative crossing 
north–south through rural residential areas north of Camas between 
NE Zeek Road and SE 23rd Street, and replace it with a route running 
west along an existing right-of-way until about NE 232nd Avenue, then 
southeast through open fields and more rural residential areas.  
Crossover Option 1 would clear one more high shade level and two 
more low shade level forested crossings of fish-bearing streams.   

Impact levels on riparian function, watershed function, water quality, 
floodplains and groundwater would be the same as the Crossover 
Alternative.    

15.2.7.2 Crossover Options 2 and 3 

Crossover Option 2 would begin at the Baxter 
Road substation site and the new transmission 
line would cross sparsely populated land.  
Crossover Option 3 would begin at the Baxter 
Road substation site and the new transmission 
line would cross sparsely populated land and 
require some additional new right-of-way.  
Crossover Option 2 would clear one more low 
shade level forested crossing of a fish-bearing 
stream.  Crossover Option 3 would clear one 
more high shade level and two more low shade level forested crossings of fish-bearing streams.   
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Both Crossover Options 2 and 3 would add stream crossings at Arkansas and Monahan creeks 
(both listed for elevated water temperature).  Impacts to water quality would be similar to those 
where some riparian vegetation has been removed but more vegetation removal could cause 
additional temperature elevation (low).  Use of erosion control measures during construction 
would minimize potential sediment transport to these streams, also a low impact.       

Impact levels on riparian function, watershed function, floodplains, and groundwater would be 
the same as the Crossover Alternative.   

15.2.8 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2.  The following 
additional mitigation measures have been identified to further reduce or eliminate adverse 
water resource impacts by the action alternatives.  If implemented, these measures would be 
completed before, during, or immediately after project construction unless otherwise noted. 

 Minimize the number of road-stream crossings and avoid perennial crossings where 
possible. 

 Incorporate standard forest road drainage design BMPs into access road design to 
reduce erosion (road grading, ditching, drainage dips, culverts, armoring where 
necessary, discharging road drainage onto solid stable ground, etc.). 

 Use standard erosion control measures (BMPs) during vegetation clearing in the right-
of-way.  

 Remove and dispose of sediment properly, away from surface waters in an upland 
location out of floodplains. 

 Conduct construction, operation, and maintenance activities along or near streams 
during dry periods. 

 Minimize traffic or avoid traffic on access roads during the rainy season. 

 Avoid or minimize clearing riparian vegetation where possible, especially where it may 
affect a 303(d) listed water. 

 Pursuant to Washington’s Forests and Fish Law (RCW 77.85), bring all existing access 
roads up to new forest road standards through Road Maintenance and Abandonment 
Plans (RMAPs) by 2016. 

 Design new access road crossings to preserve natural flow patterns, channel structure, 
and fish passage. 

 Avoid placing towers in waterways where possible. 

 Avoid placing towers and access roads in floodplains where possible. 

 Design towers in floodplains to prevent potential scour and erosion. 

 Minimize herbicide and pesticide application.  Use physical methods of vegetation 
control when feasible.  Use herbicides and application methods approved in the 
Transmission System Vegetation Management Program Record of Decision (BPA 2000b) 
or evaluate and consider using other herbicides or application methods at the request of 
property owners.  Employ herbicide application BMPs in place based on the EIS and ROD 

http://apps.leg.wa.gov/RCW/default.aspx?cite=77.85&full=true
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for vegetation management (BPA 2000a; BPA 2000b), including established riparian 
zones. 

 Avoid construction immediately next to water supply wells or relocate water supply 
wells. 

15.2.9 Unavoidable Impacts 

If all erosion control mitigation measures are implemented, there would still be a small increase 
in sediment delivery to streams.  Riparian vegetation would be removed reducing shade, which 
could lead to increased temperatures and possibly decreased dissolved oxygen, nutrient 
production, streambank stability, and habitat for aquatic and riparian dependent species.  Final 
project design may still place some towers and access roads in larger floodplains that cannot be 
spanned or avoided, causing very small decreases in flood storage.  Once final project design is 
complete, there may be some existing water wells that need to be moved to avoid towers and 
access roads.   

15.2.10 No Action Alternative 

Under the No Action Alternative, none of the action alternatives would be constructed.  Existing 
forest production and farming practices would continue and many of the existing unpaved roads 
identified for use by this project would likely be improved periodically by the underlying 
landowner for forest production and farming purposes, which could increase sediment delivery 
to adjacent streams.    

Riparian vegetation in forested lands that would have been cleared for the transmission line 
right-of-way would likely remain intact.  Existing forest harvest practices require leaving a 
riparian buffer near streams.   

No impacts to water wells or wellhead protection areas would occur.  Excavations for towers 
and substations would not occur so no shallow groundwater would be encountered or need to 
be pumped.  Because no additional herbicides and pesticides would be used to control 
vegetation, there would be no additional risk of water quality impacts from these substances. 
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Chapter 16 Wetlands 
This chapter describes wetlands in the project area, and how the project 
alternatives could affect these wetlands.  Related information can be found in 
Chapter 14, Geology and Soils; Chapter 15, Water; Chapter 17, Vegetation, 
Chapter 27, Consultation, Review, and Permit Requirements, and Appendix L, 
Wetland Modeling and Analysis.   

16.1 Affected Environment 

Wetlands are areas of transition between aquatic and terrestrial systems where water is the 
dominant factor that determines soil characteristics and biological communities.  Wetlands can 
support diverse plants and animals, and help maintain or improve water quality, contribute to 
flood control, provide wildlife habitat, and have recreational or aesthetic value.   

Several laws provide protection for wetlands and their functions.  For regulatory purposes, 
wetlands are formally defined by local, state, and federal statutes, including the Clean Water 
Act.  The Clean Water Act regulates discharges into waters of the United States, including 
wetlands.  The State of Oregon regulates removal and fill of material into waters of the state 
through Oregon's Removal-Fill Law (see Section 27.10, Clean Water Act).  The Shoreline 
Management Act gives the State of Washington the authority to regulate wetlands (see 
Section 27.24.1.2, Shoreline Management Act).  Cities and counties in Washington have adopted 
critical areas regulations as defined by the Growth Management Act to protect critical areas 
including wetlands (see Section 27.24.2.1, Critical Area Ordinances).  Cities and counties in 
Oregon do not have critical areas ordinances that would protect wetlands.  

In the project area, wetlands are typical of types found in the Puget lowland and western 
Cascade Mountain foothills.  Sources for wetland hydrology include precipitation, overland 
runoff, groundwater discharge, flows from adjacent streams, and perched water tables.  
Wetland soils have formed in glacial materials developing characteristics influenced by 
coniferous forest vegetation.  Wetlands have also been created by the network of roads in 
agriculture and timber harvest areas.   

Wetlands are found in floodplains and along rivers, streams or creeks, in depressional swales, on 
slopes and terraces, as part of larger complexes, or in areas of open pasture and agricultural 
fields.  Wetlands are within rural areas, on lands managed for timber harvest and agriculture, 
and land within suburban and urban development primarily on the north and south sides of the 
Columbia River, including the cities of Longview, Vancouver, and Camas in Washington, and 
Portland and Troutdale in Oregon. 

For the purposes of this analysis, wetlands were mapped within a study area that includes a 
1,000-foot corridor (500 feet either side of the transmission line centerline) for each action 
alternative.  This area includes the transmission line right-of-way, new and improved access 
roads within the right-of-way, and removed, rebuilt, and new towers on existing right-of-way.  
Substation areas and portions of access roads outside of the 1,000-foot corridor were also 
mapped.  This study area was mapped using wetland delineations at the Sundial, Casey Road, 
and Baxter Road substation sites (DEA 2009, Herrera 2011a and 2011b), aerial imagery 
interpretation, and available databases (Herrera 2010 and 2012) including National Agriculture 
Imaging Program (NAIP) imagery (NAIP 2009), LIDAR imagery (BPA 2011), U.S. Fish and Wildlife 
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Service (USFWS) National Wetland Inventory (USFWS 2010a), Natural Resources Conservation 
Service (NRCS) hydric soils (NRCS 2009b), U.S. Geological Survey (USGS) topography 
(USGS 1995), WDNR hydrography (WDNR 2006).  Wetland classification was based on the 
vegetation class, hydrology, position of the wetland within the landscape, and water source 
(Cowardin et al. 1979).  The study area was extended beyond the specific proposed locations of 
project facilities to understand and consider potential connectivity of existing wetlands to larger 
wetland complexes in adjacent areas.   

Both forested and non-forested wetland community types occur in the study area (see 
Maps 16-1A through 16-1D).  Forested wetlands include palustrine (freshwater) forested 
wetlands dominated by at least 30 percent tree cover greater than 20 feet tall.  Non-forested 
wetlands include palustrine scrub-shrub having at least 30 percent cover of woody vegetation 
less than 20 feet tall; and palustrine emergent having at least 30 percent cover of emergent 
herbaceous vegetation.   

Forested wetlands within the study area are dominated by a mixture of deciduous and 
coniferous trees, including red alder (Alnus rubra), black cottonwood (Populus balsamifera ssp. 
trichocarpa), western red cedar (Thuja plicata), Oregon ash (Fraxinus latifolia), and Sitka spruce 
(Picea sitchensis) along with western skunk cabbage (Lysichiton americanum) and slough sedge 
(Carex obnupta).  Scrub-shrub wetland vegetation consists of small trees, shrubs, and multi-
stemmed plants, such as willow (Salix spp.), red osier dogwood (Cornus sericea), Douglas spirea 
(Spiraea douglasii), wild rose (Rosa spp.), black hawthorn (Crataegus douglasii), stinging nettle 
(Urtica dioica), Pacific ninebark (Physocarpus capitatus), rose species (Rosa spp.), butterfly bush 
(Buddleia davidii), and gooseberry (Ribes spp.).  Emergent wetlands have cattail (Typha latifolia), 
reed canarygrass (Phalaris arundinacea), rushes (Juncus spp.), bulrush (Scirpus spp. and 
Schoenoplectus spp.), and sedges (Carex spp.) as the primary vegetation.  Vegetation within 
aquatic bed wetlands, a transition between emergent wetlands and open water, includes yellow 
pondlily (Nuphar variegata), white waterlily (Nymphaea odorata), milfoils (Myriophyllum spp.), 
pondweeds (Potamogeton spp.), and lesser duckweed (Lemna minor). 

Wetland functions are those processes that occur within a wetland, such as water storage, 
nutrient cycling, and maintenance of diverse plant communities and habitat that benefits 
wildlife.  Wetland functions can be grouped into three broad categories:  habitat functions, 
hydrologic functions, and water quality functions.  Habitat functions include providing food, 
water, and shelter for fish, shellfish, birds, amphibians, and mammals.  Wetlands also serve as a 
breeding ground and nursery for many species.  Hydrologic functions include reducing 
stormwater velocity, recharging and discharging groundwater, and providing flood storage.  
Water quality functions include the potential for removing sediment, nutrients, heavy metals, 
and toxic organic compounds.   

In Washington, the Corps and Ecology recommend that wetland functions be classified 
according to Ecology’s rating system (Hruby 2004).  In Oregon, the Oregon Department of State 
Lands (DSL) recommends use of the Oregon Rapid Wetland Assessment Protocol (ORWAP) to 
assess wetland functions.   

Wetlands vary in quality throughout the study area (see Maps 16-2A through 16-2D).  For 
example, high-quality wetlands are relatively undisturbed wetlands that contain a high diversity 
of native plants, thereby providing greater habitat opportunities and erosion and flood control.  
Medium-quality wetlands are more disturbed but still provide a moderate to high level of some 
functions.  Low-quality wetlands have the lowest level of functions because they are heavily 
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Assessing Wetland Function 

Wetlands delineations were available for Baxter Road, Casey Road and Sundial substation sites.  
Delineations were not available for the transmission line or access roads.   

For the purposes of this analysis, wetland functions (except for the Baxter Road, Casey Road, and 
Sundial substation sites) were assessed using a modified version of the Washington State Department 
of Ecology’s rating system as a foundation (see Appendix L).  Wetland functions (Categories I through 
IV) at the Baxter Road and Casey Road sites were assessed using Ecology’s rating system, and at the 
Sundial site, the ORWAP (low to high) was used.  Each state’s rating system assesses wetland functions 
using a series of questions related to water quality, hydrology, and habitat functions, and generates a 
score for each function category based on the wetland’s potential and opportunity for providing the 
function.  Each question on the rating form was evaluated to determine the feasibility of answering the 
question using available information without conducting site visits.  Several questions could not be 
answered without sites visits and were not included on the modified rating form developed for this 
project.  Low, medium and high qualitative ratings were assigned to wetlands based on the wetland 
function score from the modified assessment (see Maps 16-2A through 16-2D). These qualitative 
ratings were used to help provide the basis for assigning impact levels in Section 16.2.1 below.  

  

disturbed.  In some cases, high-quality wetlands may have rare or special characteristics 
protected by federal, state, or local jurisdictions, or may support species protected by federal, 
state, and local jurisdictions (see Chapters 17, Vegetation and 18, Wildlife).  In the study area, 
mature forested wetlands, bogs, bog-like wetlands, aspen-dominated wetlands, and camas 
prairie wetlands are aquatic resources that require special protection under the Seattle District 
Corps Clean Water Act regulatory program.   

All wetlands in the study area are considered priority habitats by WDFW (WDFW 2010a) (see 
Chapter 17, Vegetation, and Chapter 18, Wildlife).  Priority habitat wetlands have been 
identified as having unique and valuable attributes.  For example, they may have comparatively 
high fish and wildlife density, species diversity, important breeding habitat, important fish and 
wildlife seasonal ranges or movement corridors, limited availability, high vulnerability to habitat 
alteration, or unique or dependent species (WDFW 2008).  They are often part of large riparian 
areas along or otherwise connected to nearby rivers.  Additional wetlands that could be 
considered priority habitats by WDFW may be present in the study area although they have not 
yet been documented.  

Smaller, disturbed wetlands are often found in active agricultural fields and interspersed among 
or next to developed areas.  These wetlands are frequently of lesser quality because their 
primary functions or values may be limited.  

Wetlands have buffer areas surrounding them that provide protection of wetland functions, 
including providing habitat for a variety of wetland-dependent or upland wildlife and plant 
species.  The Cowlitz County Critical Areas Ordinance and the Clark County Critical Areas 
Ordinance each classify wetlands based on their functions and values and specify a  minimum 
buffer width for each classification.  This width is then adjusted based on wetland function level 
and proposed wetland impact.  Similar buffer width determinations occur in Multnomah County, 
Oregon.  Ecology’s wetland rating system also includes recommended buffer widths to protect 
wetlands functions, depending on the intensity of the surrounding land uses.  
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16.1.1 West Alternative and Options 

Wetlands along the West Alternative are primarily emergent wetlands (56 percent) with scrub-
shrub (23 percent) and forested (20 percent) wetlands the remaining wetland types (see 
Maps 16-1A through 16-1D).  Within the study area (1,000 foot corridor), the West Alternative 
has almost three times as many wetlands compared to the other action alternatives (377 acres 
compared to 101 acres for the Central Alternative; 96 acres for the East Alternative; and 
162 acres for the Crossover Alternative).   

Low-to-medium quality wetlands were found along the Coweeman River in the northern portion 
of the West Alternative near the city of Longview (see Map 16-2A).  Wetlands with a medium-to-
high function rating or quality were mapped along Leckler Creek and near Lexington west of a 
residential area.  Medium-to-high quality wetlands were mapped along the Lewis and East Fork 
Lewis rivers south to Salmon Creek (low-to-medium quality) in the middle portion of the 
alternative (see Maps 16-2C and 16-2D).  Along Burnt Bridge Creek and Lacamas Creek, wetland 
functions were rated as high.  Also found along the West Alternative in the Lacamas Creek area 
are camas prairie wetlands and special-status plants that require special protection (see 
Section 17.1.1.5, Herbaceous, Native Upland and Wet Prairie).  Wetlands along the Columbia 
River, including where Lacamas Creek and the Washougal River merge and flow into the 
Columbia River in the southern portion of the alternative were rated as low functioning 
wetlands (see Map 16-2D).  Several unnamed streams and drainages crossed by the West 
Alternative also have low-to-high functioning wetlands.  In Oregon, emergent wetlands with a 
medium functional rating have been delineated at the Sundial substation site (see 
Section 16.1.5, Sundial Substation).     

Many low-to-medium quality wetlands were also mapped along the West Alternative in the 
more developed areas of Kelso, Vancouver, Camas, Washougal, and Troutdale and along major 
road systems that have previously been disturbed by road construction and commercial and 
residential development.  Wetlands have been filled and roads have created impervious 
surfaces and blocked water flow to wetland areas.  Emergent wetlands with medium quality are 
found in agricultural land between the East Fork Lewis River and the city of Vancouver.   

West Option 1 crosses emergent and scrub-shrub wetlands, with some forested wetlands, for 
almost its entire length through the Lacamas Creek floodplain northwest of Lacamas Lake where 
wetland functions were rated as high (see Map 16-2D).  A portion of the area along West 
Option 1 has been designated by WDNR as a Natural Area Preserve that includes camas prairie 
wetland areas and special status plants and habitat (see Section 17.1.2, Special-Status Plant 
Habitats).   

West Options 2 and 3 both cross the Lacamas Creek floodplain and wetlands with a high 
function rating at their western end (see Map 16-2D).  West Option 2 crosses wetlands along the 
middle reaches of the Little Washougal River (medium-to-high quality).  West Option 3 crosses 
small areas of forested, emergent, and scrub-shrub wetlands along Matney Creek (medium-to-
high quality) and northeast of Camas along the lower and middle reaches of the Little 
Washougal River.   

16.1.2 Central Alternative and Options 

Wetlands along the Central Alternative are primarily forested and emergent wetlands 
(39 percent each) with some scrub-shrub wetlands (22 percent) (see Maps 16-1A through 
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Wetland Categories I through IV 

Category I wetlands are those that represent 
a unique or rare wetland type or are more 
sensitive to disturbance than most wetlands.  
They are also relatively undisturbed.  
Category II wetlands provide important 
functions including the potential to reduce 
flooding and erosion, improve water quality, 
and provide wildlife habitat.  Category III 
wetlands are those with a moderate level of 
functions and values because they have been 
disturbed.  They are often smaller, less 
diverse, or more isolated than Category I and 
II wetlands.  Category IV wetlands have the 
lowest levels of functions and are often 
heavily disturbed wetlands. 

16-1D).  Within the study area, this alternative has about the same amount of wetlands as the 
East Alternative, about 60 acres less than the Crossover Alternative, and about a third of those 
mapped on the West Alternative.  Emergent and forested wetlands with low-to-medium 
function ratings were mapped along the Cowlitz River, with high functioning wetlands along the 
North Fork Goble Creek and Goble Creek in the northern portion of the Central Alternative east 
of Longview (see Map 16-2A).  Medium-to-high functioning wetlands were mapped along the 
Kalama, Lewis, and East Fork Lewis rivers and near Chelatchie and Big Tree creeks east of Amboy 
in the middle portion (see Maps 16-2B and 16-2C).  Wetlands near the Little Washougal River 
and where Lacamas Creek and the Washougal River flow into the Columbia River in the southern 
portion of the alternative were rated as low-quality wetlands (see Section 16.1.1, West 
Alternative and Options, and Map 16-2D).  Several unnamed streams and drainages crossed by 
the Central Alternative also have low-to-high functioning wetlands.  Similar to the West 
Alternative, emergent wetlands with a medium functional rating have been delineated at the 
Sundial substation site (see Section 16.1.5, Sundial Substation).      

Disturbance to low or medium functioning wetlands from previous development and roads has 
occurred near Camas, Washougal, and Troutdale (see Section 16.1.1, West Alternative and 
Options).  Near Camas, Troutdale, and the Columbia River, wetlands crossed are the same as 
those identified for the West Alternative, since all action alternatives follow a common route to 
Troutdale.   

Central Option 1 begins at the Casey Road 
substation site; there are Category I and III 
wetlands to the south and east of the site (see 
Section 16.1.6.1, Casey Road, and Map 16-2A).  
Medium-to-high quality wetlands were also 
mapped at the south end of the option just north 
of the Baxter Road substation site.  Central 
Option 2 crosses low-to-high functioning forested 
wetlands near Lexington west of a residential 
area, along the Cowlitz River in the middle portion 
of the option, and along the Coweeman River in 
the southern portion of the option (see 
Map 16-2A).  Central Option 3 crosses medium-
to-high quality forested, emergent and scrub-
shrub wetlands along and near Cedar Creek, Rock 
Creek, the East Fork Lewis River, and other 
streams southwest of Amboy (see Map 16-2C).   

16.1.3 East Alternative and Options 

Wetlands along the East Alternative are primarily forested (43 percent) and emergent 
(41 percent) wetlands with some scrub-shrub wetlands (17 percent) (see Maps 16-1A through 
16-1D).  Within the study area, this alternative has about the same amount of wetlands as the 
Central Alternative, less than the Crossover Alternative, and about a third of those mapped on 
the West Alternative.   

Low-to-medium quality emergent and forested wetlands were mapped along the Cowlitz, with 
low-to-high quality wetlands along and near the Coweeman River in the northern portion of the 
East Alternative (see Maps 16-2A and 16-2B).  Medium functioning forested wetlands along the 
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North Fork Goble Creek, tributaries to Rock Creek, Speelyai Creek, and the Kalama and East Fork 
Lewis rivers were mapped on the middle portion of the East Alternative, including a 
concentration of forested and scrub-shrub wetlands (medium-to-high function rating) along 
smaller creeks west and northwest of Yale Dam (see Maps 16-2B and 16-2C).  Wetlands near the 
Little Washougal River and where Lacamas Creek and the Washougal River flow into the 
Columbia River in the southern portion of the alternative were rated as low functioning 
wetlands (see Sections 16.1.1, West Alternative and Options, and 16.1.2, Central Alternative and 
Options, and Map 16-2D).  Several unnamed streams and drainages crossed by the East 
Alternative also have low-to-high functioning wetlands.  Similar to the West and Central 
alternatives, emergent wetlands with a medium functional rating have been delineated at the 
Sundial substation site (see Section 16.1.5, Sundial Substation).      

Low-to-medium functioning wetlands near Camas, Washougal, and Troutdale have been 
previously disturbed from development and roads construction (see Section 16.1.1, West 
Alternative and Options).   

Forested, emergent, and scrub-shrub wetlands with low-to-medium function ratings were 
mapped along the Cowlitz River, Ostrander Creek, and the South Fork Ostrander Creek north of 
Longview for East Option 1 (see Map 16-2A).  Medium functioning wetlands crossed by this 
option were also mapped along the Coweeman River.  East Option 2 crosses forested and scrub-
shrub wetlands along Cedar Creek (high function rating), Big Tree Creek (low-to-high function 
rating), Rock Creek (high function rating), East Fork Lewis River (medium-to-high function 
rating), East and North Fork Lacamas creeks (medium-to-high function rating), and the Little 
Washougal River (medium-to-high function rating) (see Map 16-2D).  East Option 3 crosses low-
to-medium functioning forested and scrub-shrub wetlands along the East Fork Little Washougal 
River and its tributaries.   

16.1.4 Crossover Alternative and Options 

Wetlands along the Crossover Alternative are a combination of emergent (41 percent), scrub-
shrub (30 percent) and forested (29 percent) wetlands (see Maps 16-1A through 16-1D).  Within 
the study area, this alternative has more wetlands than the Central and East alternatives, but 
about a third of those mapped on the West Alternative.   

Low-to-high functioning wetlands along this alternative are the same as those mapped along the 
northern portion of the West Alternative north of the Lewis River and southern portion of the 
East Alternative south of Yale Dam to the Columbia River (see Maps 16-2A to 16-2D).  Where the 
Crossover Alternative runs west to east, medium-to-high functioning wetlands are the same as 
those found along the middle portion of the Central Alternative along the Lewis River between 
Merwin and Yale dams (see Maps 16-2B and 16-2C).   

Low-to-medium functioning wetlands near Camas, Washougal, and Troutdale have been 
previously disturbed from development and roads construction (see Section 16.1.1, West 
Alternative and Options).     

Forested, emergent, and scrub-shrub wetlands with medium-to-high function ratings were 
mapped along the Crossover Option 1 north of Lacamas Lake (see Map 16-2D).  Crossover 
Options 2 and 3 cross scrub-shrub and forested wetland near Baxter Creek with low-to-high 
function ratings (see Map 16-2A).    
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16.1.5 Sundial Substation  

Twenty-six wetlands, about 90 acres overall, were delineated at the Troutdale Reynolds 
Industrial Park (Port of Portland property) (DEA 2009).  The Sundial substation site is on part of 
this property within a portion of three of the wetlands.  Wetlands identified include 
depressional forested, scrub-shrub, and emergent and riverine wetlands; most are emergent 
wetland.  About 11 acres of emergent wetland with a medium function rating are within the 
proposed substation site.      

Construction and operation of the Reynolds Aluminum plant, levee construction and drainage 
improvements, the presence of existing transmission lines and substations, and agricultural 
activities have extensively disturbed portions of the industrial park (DEA 2009).  These activities 
are no longer occurring, except for utility use, agricultural uses at the far northwest corner of 
the property and some new industrial development, including a Federal Express shipping facility 
(DEA 2009).  The Port plans to continue this type of light industrial development.   

16.1.6 Castle Rock Substation Sites 

16.1.6.1 Casey Road  

Five wetlands, about 1.4 acres overall, were delineated at the Casey Road site; none are directly 
within the boundary of the proposed substation facility itself (Herrera 2011a).  Most wetlands 
are outside of the proposed facility, along a stream in the south and east portion of the site.  
One intermittent stream originates and flows northeast from the substation site (see 
Chapter 15, Water).  The substation site has recently been cleared of trees.   

Wetlands south and east of the site include Category I and III, forested and emergent wetlands.  
Category I wetlands are those that represent a unique or rare wetland type or are more 
sensitive to disturbance than most wetlands.  They are also relatively undisturbed.  Category III 
wetlands are those with a moderate level of functions and values because they have been 
disturbed.  They are often smaller, less diverse, or more isolated than Category I and II wetlands. 

16.1.6.2 Baxter Road 

Twelve wetlands, about 5 acres overall, were delineated at the Baxter Road site including 
emergent and scrub-shrub wetlands (Herrera 2011b).  Less than 1 acre of wetland, mostly 
forested, is within the boundary of the proposed substation facility.  Wetlands at the site include 
three Category II wetlands (Hruby 2004), which provide important functions including the 
potential to reduce flooding and erosion, improve water quality, and provide wildlife habitat 
(Herrera 2011b).  The other wetlands are seven Category III wetlands and two Category IV 
wetlands.  Category IV wetlands have the lowest levels of functions and are often heavily 
disturbed.  Eight drainages are also present south of the substation site (see Chapter 15, Water 
and Chapter 19, Fish).   

16.1.6.3 Monahan Creek 

There are no wetlands at the proposed substation site.  Wetlands are found nearby in the ditch 
abutting Delameter Road and within the riparian zone of Monahan Creek. 
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16.2 Environmental Consequences 

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

16.2.1 Impact Levels  

Impacts would be high where project activities would cause the following: 

 Permanent alteration of wetland hydrology, vegetation, and/or soils by excavation or fill 
of a medium- or high-quality wetland that causes destruction of water quality, 
hydrologic, and habitat functions.  

 Permanent clearing of wetland vegetation converts high or medium-quality wetland to 
medium-or low-quality wetland with no opportunity for regrowth of trees or other tall-
growing vegetation.  

 Permanent clearing of high-quality wetland buffer areas with introduction of invasive 
non-native or noxious weed species or there is no opportunity for regrowth of trees or 
other tall-growing vegetation. 

 Temporary disturbance or alteration of wetland hydrology, vegetation, and/or soils by 
temporary fill in wetlands requiring special protection (see Section 16.1, Affected 
Environment) that causes temporary alteration of water quality, hydrologic, and habitat 
functions.  

Impacts would be moderate where project activities would cause the following: 

 Permanent alteration of wetland hydrology, vegetation, and/or soils by excavation or fill 
of a low-quality wetland that causes destruction of water quality, hydrologic, and 
habitat functions.  

 Temporary disturbance or alteration of wetland hydrology, vegetation, and/or soils by 
temporary fill of a medium- or high-quality wetland that causes temporary alteration of 
water quality, hydrologic, and habitat functions.  

 Permanent clearing of medium-quality wetland buffers with introduction of invasive 
non-native or noxious weed species or there is no opportunity for regrowth of trees or 
other tall-growing vegetation. 

Impacts would be low where project activities would cause the following: 

 Temporary disturbance or alteration of wetland hydrology, vegetation, and/or soils by 
temporary fill of a low-quality wetland that causes temporary alteration or disruption of 
water quality, hydrologic, and habitat functions.  

No impact would occur where project activities would not disturb or alter wetlands.  
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16.2.2 Impacts Common to Action Alternatives 

16.2.2.1 Construction 

Transmission line and access road construction would directly affect wetlands from placement 
of fill, vegetation removal (for the right-of-way and towers, access roads, substations, and 
danger trees outside of the right-of-way), soil compaction, and contamination from accidental 
spills or oil from construction vehicles and equipment.  Long-term, indirect impacts would 
include habitat fragmentation and the introduction of invasive non-native or noxious weed 
species.  Towers and roads would be located to avoid wetlands as much as possible.  Where 
unavoidable, filling of medium- or high-quality wetlands for tower footings and access roads 
would be a high impact where all wetland functions such as habitat and water storage would be 
destroyed.  Fill placed in low-quality wetlands for tower footings or access roads would be a 
moderate impact where limited wetland functions would be destroyed.   

Clearing trees and shrubs from medium- or high-quality forested and scrub/shrub wetlands and 
wetland buffers along rights-of-way and new access roads also would be a long-term, high 
impact.  Conversion of medium- or high-quality wetlands and buffers to low- or medium-quality 
would remove habitat, alter hydrology through a decrease in evapotranspiration or increase in 
direct precipitation onto soils, increase soil and water temperatures from lack of shading, and 
possibly introduce weed species.  Dense vegetation common in scrub-shrub wetlands, offering 
cover, breeding habitat, and foraging opportunities would be lost or modified.  Vegetation 
removal would also cause impacts to species diversity and richness and continuity with adjacent 
habitat.   

Temporary soil disturbance and compaction from construction activities could modify 
hydrology, and disturb vegetation or change species richness and diversity in emergent 
wetlands, especially if noxious weeds are introduced.  Impacts to medium- or high-quality 
wetlands would be moderate-to-high depending on landscape position and opportunity for the 
wetland to provide flood storage, water quality improvement, habitat, or if they are wetlands 
requiring special protection.  Similarly, temporary impacts to low-quality wetlands would be low 
depending on the same factors.  Short-term habitat fragmentation would occur to all wetland 
types found within and next to the transmission line and access roads during project 
construction.   

Danger trees that pose a potential hazard to the transmission line also would be removed from 
areas next to rights-of-way, creating a moderate-to-high impact depending on the number 
removed at a specific wetland site and the quality of the wetland.   

16.2.2.2 Operation and Maintenance 

Operation and maintenance of the transmission line and access roads would create direct and 
indirect impacts to wetlands.  Direct impacts would occur from vegetation maintenance 
activities such as vegetation clearing or herbicide application for noxious weed control.  If 
herbicide application is required, appropriate buffers would be used to keep herbicides out of 
wetlands (BPA 2000a, Table III-I).  Use of access roads during wet periods for structure 
maintenance would indirectly affect wetlands by introducing sediment into wetlands through 
vehicular traffic mud splash, potentially affecting water quality in the short-term.  Best 
management practices would be used to reduce the potential for sediment to enter wetlands; 
impacts from maintenance activities would be low-to-moderate.   
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Impacts common to 
action alternatives are 
in Section 16.2.2.  The 
remaining sections 
discuss impacts unique 
to each alternative, and 
recommended 
mitigation measures. 

 

Wetlands or wetland buffers adjacent to or near substations could receive dust or sediment and 
contaminants in surface runoff from substation yard and roads.  Exposure to these 
contaminants would be infrequent, temporary, and a low impact. 

16.2.2.3 Sundial Substation  

About 11 acres of emergent wetland could be filled at the Sundial site regardless of the action 
alternative selected.  Although wetlands at the Sundial site are within an industrial setting and 
are of medium-quality, functions such as water quality improvement, decreasing overland 
runoff from precipitation, and bird, amphibian, reptile, and aquatic invertebrate habitat would 
be lost; impacts would be high.  

16.2.3 Castle Rock Substation Sites 

16.2.3.1 Casey Road  

No-to-low impacts to wetlands would occur at the Casey Road site 
because wetlands are outside the substation disturbance area.  A 
stormwater detention pond constructed north of the substation site 
would be about 100 to 200 feet south of a possible wetland and stream area.  However, there is 
the potential for operation and maintenance activities to encroach into wetland buffers.  If dust, 
sediment, or contaminants reach adjacent buffers, this would be a short-term, low impact.   

16.2.3.2 Baxter Road  

About 0.6 acre of medium-quality wetland, mostly forested, could be filled at the Baxter Road 
site causing a high impact.  The functions provided by the wetlands and their buffers that could 
be filled, such as reducing overland flows and delivery of storm runoff to streams, would be lost.  
A stormwater detention pond constructed southeast of the substation site would be about 
300 feet northeast of these wetlands.   

16.2.3.3 Monahan Creek  

No impacts to wetlands would occur at the Monahan Creek site because the substation would 
avoid wetlands including the ditch along Delameter Road and the riparian zone along Monahan 
Creek.   

16.2.4 West Alternative 

All forested wetlands within new and existing transmission line 
right-of-way and where crossed by access roads would be cleared.  
About 54 acres of forested wetland would be cleared within new 
and existing right-of-way (see Table 16-1).  Most cleared forested 
wetland would be converted to low-growing scrub-shrub wetland.  
While these medium-to-high quality wetlands would continue to 
function as wetlands, a high impact would occur because habitat 
would be removed and hydrology could be altered similar to 
impacts described in impacts common to action alternatives.  
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Table 16-1  Potential Impacts to Wetlands1,2  

Alternatives 
and Options 

Clearing (acres) Fill (acres) 

Right-of-Way
3
 Total 

Approximate 
Wetland 
Clearing 

Towers
4
 New Access Roads

5
 

Improved Access 
Roads

5
 

Substations Total 
Approximate 
Wetland Fill Forested 

Scrub-
Shrub 

Forested 
Non-

Forested
6
 
Forested 

Non-
Forested

6
 

Forested 
Non-

Forested
6
 

Forested 
Non-

Forested
6
 

West 
Alternative 

54 62 116 0.6 3 2 11 1 7 2 11 38 

West Option 1 +5 +2 +7 +0.1 +0.3 +0.3 +3 +0.6 +0.4 N/C N/C +5 

West Option 2 -8 -3 -11 -0.1 -0.3 -0.5 -1 -0.2 -2 N/C N/C -4 

West Option 3 -5 -2 -7 -<0.1 -0.3 -0.4 -1 -0.1 -2 N/C N/C -4 

Central 
Alternative 

69 16 85 0.4 1 2 3 1 0.5 0.6 11 20 

Central Option 1 +1 +0.5 +1.5 N/C -<0.1 N/C +<0.1 +<0.1 +0.2 -0.5 -<0.1 -0.3 

Central Option 2 +5 -0.7 +4.3 -<0.1 -<0.1 +1 +0.4 -0.1 -<0.1 +2 -<0.1 +3 

Central Option 3 -2 -0.5 -2.5 -0.1 +0.1 +0.9 +0.5 -<0.1 -<0.1 N/C N/C +1 

East  
Alternative 

61 23 84 0.7 1 3 3 2 1 0.6 11 22 

East Option 1 +2 +8 +10 +0.1 +0.5 +0.3 +2 -<0.1 -<0.1 +1 -<0.1 +4 

East Option 2 +4 -7 -3 -0.3 -0.1 -0.9 -0.5 -0.7 -0.5 N/C N/C -3 

East Option 3 +1 -1 N/C -<0.1 -<0.1 -0.3 -0.4 -0.2 N/C N/C N/C -1 
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Alternatives 
and Options 

Clearing (acres) Fill (acres) 

Right-of-Way
3
 Total 

Approximate 
Wetland 
Clearing 

Towers
4
 New Access Roads

5
 

Improved Access 
Roads

5
 

Substations Total 
Approximate 
Wetland Fill Forested 

Scrub-
Shrub 

Forested 
Non-

Forested
6
 
Forested 

Non-
Forested

6
 

Forested 
Non-

Forested
6
 

Forested 
Non-

Forested
6
 

Crossover 
Alternative 

53 35 88 0.7 1 3 4 2 3 2 11 26 

Crossover 
Option 1 

+8 +1 +9 +0.1 +0.2 +0.5 -0.3 N/C +1 N/C N/C +2 

Crossover 
Option 2 

+1 +3 +4 N/C +<0.1 N/C +<0.1 +<0.1 +<0.1 -1 +<0.1 -1 

Crossover 
Option 3 

+3 +2 +5 N/C +<0.1 N/C N/C +<0.1 N/C -1 +<0.1 -1 

Notes: 

N/C – No net change from the action alternative.  

1. The value for each option represents the net change from the action alternative. It was calculated as the acres added by the option minus the acres in the segments the option replaces. 

2. All acreages are based on wetlands mapped from available data.  

3. Cleared wetland within the right-of-way (does not include clearing for towers/roads because those acreages are included in the fill numbers).  

4. Tower fill includes new, rebuilt, and removal based on 0.065 acre per tower. 

5. Includes all road impacts inside and outside the transmission line right-of-way and assumes a 30-foot disturbance area for new roads and 20-foot disturbance area for improved roads. 

6. Non-forested wetland includes emergent, scrub-shrub, and aquatic bed. 

Sources:  DEA 2009; Herrera 2011a, 2011b, 2012 
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Vegetation removal in scrub-shrub wetlands (about 62 acres) also would occur causing a high 
impact.  Likely, some low-growing scrub-shrub habitat would remain, causing some functions 
such as water quality improvement to continue, but overall, habitat would be degraded.      

Fill for tower footings and access roads also would be placed in 25 acres of forested and non-
forested wetlands from tower footings and access roads, including along the Coweeman, Lewis, 
and East Fork Lewis rivers, and Salmon and Lacamas creeks.  Two towers with access roads 
would be constructed in non-forested wetlands along the Coweeman River.  About 20 towers 
would be constructed in the area starting just north of the East Fork Lewis River south to the 
Salmon Creek area.  Fill in these wetlands would cause a high impact because they are primarily 
medium-to-high quality wetlands.  As discussed in impacts common to action alternatives, 
compaction and fill would destroy wetland functions, fragment habitat, and possibly alter 
hydrology.  About 26 towers with access roads would be constructed in medium-to-high quality 
scrub-shrub, forested, and emergent wetlands along Lacamas Creek and north of Lacamas; this 
would be a high impact because there is no opportunity for regrowth, even of low-growing 
species, and continuity may be disturbed with adjacent wetland habitat.  In these wetlands, the 
potential for construction activities to introduce noxious, non-native weeds would cause a 
moderate impact because weed species could displace native wetland species.  Almost twice as 
much fill would be required for the West Alternative as the other action alternatives (see 
Table 16-1).    

About 14 towers with access roads would be constructed near Camas where the line would 
cross the Columbia River and south of the Columbia River.  The impact on wetlands in this area 
would be low-to-high where temporary or permanent fill would be placed at towers and roads 
constructed in disturbed wetlands with low-to-medium function ratings.  Wetland impacts at 
Sundial Substation would be high (see Section 16.2.2.3, Sundial Substation).  

16.2.4.1 West Option 1 

West Option 1 would replace a portion of the alternative that follows 
existing right-of-way just east of Vancouver with an option that is 
farther west and closer to Vancouver.  This portion of the alternative 
includes replacing one of the existing 230-kV lines with a new 
double-circuit 500-kV line.  The existing230-kV line and the new line 
would be placed on new 500-kV towers.   

Clearing in scrub-shrub and forested wetlands and fill of emergent and 
scrub-shrub wetlands along West Option 1 would occur within the Lacamas Creek floodplain 
northwest of Lacamas Lake (see Table 16-1).  About 14 towers with access roads would be 
constructed in this area.  Most of this option would be located in wetlands.  Because this area 
has wetlands with a high function rating (the southern portion has been designated by WDNR as 
a Natural Area Preserve), impacts from clearing and fill would be high.  Additionally, West 
Option 1 would impact more wetlands (12 acres) than the portion of line this option would 
replace on the West Alternative.  
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16.2.4.2 West Options 2 and 3 

West Option 2 would replace a portion of the 
alternative in the rural residential areas north of 
Camas with an option farther to the east in the 
same area.  West Option 3 would replace a 
portion of the West Alternative in the rural 
residential areas north of Camas with a route 
crossing rural residential and rural areas farther 
east.   

Clearing in scrub-shrub wetlands and fill of 
emergent and scrub-shrub wetlands also would occur within the Lacamas Creek floodplain for 
both West Options 2 and 3 causing a high impact (the first five towers of both options would be 
constructed in the same high functioning emergent and scrub-shrub wetlands as West 
Option 1).  While the wetlands are part of the larger wetland complex along Lacamas Creek, this 
northern portion has more agriculturally disturbed wetlands where functions are rated as low-
to-medium.  Farther to the east, clearing of forested and scrub-shrub wetlands with no 
opportunity for regrowth northeast of Camas and along the Little Washougal River for both 
options and Matney Creek for West Option 3 would create a moderate-to-high impact.  Similar 
to the West Alternative, wetland functions would continue, but habitat would be removed and 
hydrology could be altered.  However, West Options 2 and 3 would require between 11 and 
7 fewer acres to be cleared in forested and scrub-shrub wetlands within the right-of-way than 
the portions of line these options would replace on the West Alternative. 

16.2.5 Central Alternative 

Similar to the West Alternative, all forested wetlands within new 
and existing transmission line right-of-way and where crossed by 
access roads would be cleared for the Central Alternative, a high 
impact.  Together, about 85 acres of forested and scrub-shrub 
wetland would be cleared within the right-of-way, with most of 
these medium-to-high quality wetlands converted to lower quality 
and low-growing scrub-shrub or other types of wetland (see 
Table 16-1).  Similar to the West Alternative, while these wetlands 
would most likely continue to offer some wetland functions, 
impacts would occur from habitat removal and possible changes 
to wetland hydrology and water quality improvement.   

Fill would be placed in 8 acres of forested and non-forested wetlands primarily for construction 
and improvement of access roads near the Cowlitz River (two towers would be constructed in 
the floodplain) and east of Amboy along Chelatchie Creek (two towers with roads), near Big Tree 
Creek (two towers with roads) and northeast of Camas.  Fill placed in these wetlands would 
destroy wetland functions, fragment habitat, and possibly alter hydrology causing a high impact.   

As for the West Alternative, about 14 towers with access roads would be constructed near 
Camas where the transmission line would cross the Columbia River and south of the river.  
Wetland impacts in this area would be low-to-high where temporary or permanent fill for 
towers and roads would be placed in disturbed wetlands with low-to-medium function ratings 
(see Section 16.2.4, West Alternative).   
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16.2.5.1 Central Option 1 

Central Option 1 would begin at the Casey Road substation site and the 
transmission line would cross unpopulated forest production and open 
space land.  Central Option 1 would require a small amount (about 
2 acre) of clearing within medium-to-high quality scrub-shrub and 
forested wetlands near the southern end of the option, a moderate-to-
high impact.  No fill would be placed at tower sites or for roads and 
existing scrub-shrub or emergent wetland functions would continue 
even if some degradation occurs.   

16.2.5.2 Central Option 2 

Central Option 2 would begin at the Monahan Creek substation site and would remove the 
portion of the Central Alternative crossing the Cowlitz River north of Castle Rock and running 
farther to the southeast.  Clearing of forested wetland would occur as 
Central Option 2 crosses into Lexington near the Cowlitz River (about 5 
acres).  Fill and disturbance for construction of four towers in this 
wetland also would occur.  Similar to impacts described in impacts 
common to action alternatives, a high impact would occur because 
habitat would be removed and hydrology could be altered.  Compaction 
and fill at towers sites would also destroy wetlands functions and 
values. 

16.2.5.3 Central Option 3 

Central Option 3 would replace the Lewis River crossing near Ariel and 
a portion of the Central Alternative between Ariel and Venersborg, with 
a downstream river crossing and a new route running directly 
southeast from Ariel through rural residential areas toward 
Venersborg.  Impacts would be similar to those from Central Option 2 
(high), although this option would require about 3 acres less clearing 
than the portion of line this option would replace on the Central 
Alternative.  Clearing of forested wetland and construction of two 
towers would occur along Cedar Creek within high-quality forested and 
emergent wetlands.  Fill for access roads and towers would be placed in 
smaller scrub-shrub wetlands along drainages west and south of 

Amboy.  Wetlands along the East Fork Lewis River would most likely be avoided by placing 
towers outside the wetland and buffer although clearing would occur.  Clearing and tower 
placement with access road construction also would occur in a forested wetland along the south 
end of Central Option 3.  

16.2.6 East Alternative 

Similar to the West and Central alternatives, all forested wetlands within new and existing 
transmission line right-of-way and where crossed by access roads would be cleared for the East 
Alternative, a high impact.  Together, about 84 acres of forested and scrub-shrub wetland would 
be cleared within the transmission right-of-way, with most of the medium-to-high quality 
wetlands converted to low-growing scrub-shrub or other types of wetland for the East 



Chapter 16 Wetlands 

16-16 I-5 Corridor Reinforcement Project Draft EIS 
November 2012 

Alternative (see Table 16-1).  Similar to other action alternatives, 
though wetlands would most likely continue to offer some 
wetland functions, a high impact would occur from habitat 
removal and possible changes to wetland hydrology and water 
quality improvement.   

Fill for towers and roads also would be placed in 10 acres of 
forested and non-forested wetlands (high impact) near the 
Cowlitz River (two towers and roads in forested wetlands), east of 
Amboy (seven towers and roads in forested and scrub-shrub 
wetlands), and northeast of Camas along and north of the Little 
Washougal River (five towers and roads in mostly scrub-shrub and 
emergent wetlands).  Similar to the West and Central alternatives, 
temporary or permanent fill placed in agricultural fields or more developed areas where 
functions and quality are lower would cause low-to-high impacts depending on wetland quality.  
Fill placed in wetlands that provide benefits in the less developed areas along much of the East 
Alternative would affect water quality improvement and habitat, causing a high impact.  The 
East Alternative would take the same route near Camas as the other action alternatives; about 
14 towers with access roads would be constructed where the line would cross the Columbia 
River and south of the river.  These are generally low-to-medium quality wetlands; impacts 
would be low-to-high (see Section 16.2.4, West Alternative).     

16.2.6.1 East Option 1 

East Option 1 begins at the Monahan Creek substation site and would 
remove the portion of the East Alternative crossing the Cowlitz River 
north of Castle Rock.  The option would use segments southeast of the 
Monahan Creek substation site that run through sparsely populated 
land, cross the Cowlitz River and I-5 and run through largely 
unpopulated land toward the east.  About eight towers with roads 
would be constructed within emergent, scrub-shrub, and forested 
wetlands in the Cowlitz River floodplain for East Option 1.  Similar to 
impacts described in impacts common to action alternatives, a high 
impact would occur where forested wetlands are cleared and fill is 
placed because habitat would be removed and hydrology could be 
altered.  Compaction and fill at towers sites would also destroy wetlands functions and values.  
Additionally, East Option 1 would clear more wetlands (10 acres) than the portion of line this 
option would replace on the East Alternative.  

16.2.6.2 East Options 2 and 3 

East Option 2 would replace a portion of the East 
Alternative between Yale and the rural 
residential areas north of Camas with a route 
farther to the west.  While many small wetlands 
are present along East Option 2, most would be 
spanned or avoided.  About two towers with 
roads would be constructed near Cedar Creek in 
forested and scrub-shrub wetlands.  Clearing and 
fill in these primarily medium-to-high quality scrub-shrub and forested wetlands would be a high 
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impact.  Similar to the other options and action alternatives, though wetland functions would 
continue, habitat would be removed and hydrology could be altered.  About three towers with 
roads would be constructed near the Little Washougal River.  Similar to impacts for West 
Option 3, impacts to wetlands cleared and filled along the Little Washougal River would be high.   

East Option 3 would replace a short portion of the alternative in unpopulated land with a new 
route through unpopulated land.  One forested wetland is present along East Option 3 south of 
the East Fork Little Washougal River.  About two towers with roads would be constructed within 
this wetland.  Clearing and fill in the forested wetland would be a high impact.         

16.2.7 Crossover Alternative 

Similar to the other action alternatives, all forested wetlands 
within new and existing transmission line right-of-way and where 
crossed by access roads would be cleared for the Crossover 
Alternative, a high impact.  Together, about 88 acres of forested 
and scrub-shrub wetland would be cleared within the 
transmission right-of-way, with most of the wetlands converted 
to low-growing scrub-shrub or other types of wetland (see 
Table 16-1).  Similar to other action alternatives, though wetlands 
would most likely continue to offer some wetland functions, a 
high impact would occur from habitat removal and possible 
changes to wetland hydrology and water quality improvement.   

Fill for towers and access roads would be placed in 13 acres of forested and non-forested 
wetlands from towers and access roads along the Coweeman and Cowlitz rivers, east of Amboy 
(seven towers and roads in forested and scrub-shrub wetlands), and northeast of Camas along 
and north of the Little Washougal River (five towers and roads in mostly scrub-shrub and 
emergent wetlands).  Fill in these wetlands would cause a high impact.  As discussed in impacts 
common to action alternatives, compaction and fill would destroy wetland functions, fragment 
habitat, and possibly alter hydrology.  Similar to the other action alternatives, temporary or 
permanent fill placed in disturbed areas where functions and quality are lower along the 
northern portion of the Crossover Alternative, would create low-to-high impacts depending on 
wetland quality.  Fill placed in wetlands that provide benefits in the less developed areas along 
the southern portion of the Crossover Alternative would affect water quality improvement and 
habitat, causing a high impact.   

The Crossover Alternative would take the same route as the East and Central alternatives near 
Camas; about 14 towers with access roads would be constructed where the line would cross the 
Columbia River and south of the river.  Impacts would be low-to-high (see Section 16.2.4, West 
Alternative).  

16.2.7.1 Crossover Options 1, 2, and 3 

Crossover Option 1 would require clearing and construction in the same forested, emergent, 
and scrub-shrub wetlands as described for West Option 3; impacts would be high.  This option 
would clear more forested wetlands (8 acres) than the portion of line this option would replace 
on the Crossover Alternative.  
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About two to three towers 
with roads would be 
constructed in or near 
wetlands along Crossover 
Options 2 and 3 between 
the Baxter Road and 
Monahan Creek substation 
sites.  Fill and clearing would 
occur in areas of scrub-
shrub and forested wetland 
near Baxter Creek; this 
would be a high impact.       

16.2.8 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2 and will be used 
to avoid and minimize impacts to wetlands to the maximum extent possible.  The following 
additional mitigation measures have been identified to further reduce or eliminate adverse 
wetland impacts by the action alternatives.  If implemented, these measures would be 
completed before, during, or immediately after project construction unless otherwise noted. 

 Obtain all required permits with approved wetland delineations and compensatory 
mitigation plans prior to construction, and implement required wetland compensation 
in accordance with these plans and permits. 

 Stockpile wetland topsoil when excavating in wetlands and redeposit soil in place for 
restoration following construction. 

 Avoid placing new access roads through wetlands and around surface waters to 
minimize the potential for altering surface water patterns and isolating connected 
wetlands. 

16.2.9 Unavoidable Impacts 

Unavoidable impacts to wetlands from all action alternatives include permanent fill of wetlands.  
As described above, depending on the action alternative, unavoidable impacts from fill would 
range from 19 to 43 acres of direct wetland loss.  Unavoidable impacts also would occur from 
permanent removal of trees, shrubs, and other vegetation in wetlands within the transmission 
line right-of-way; and where tower footings, access roads, and substations would be sited.  
Depending on the action alternative, about 83 to 123 acres would be cleared.  Within certain 
wetlands outside of the transmission line right-of-way, select trees that would present a current 
or future hazard to the transmission line (i.e., danger trees) also would be removed.  This 
removal would result in unavoidable destruction or degradation of wetland functions.  In all 
areas where trees are removed from forested wetlands and wetland fill is not required, 
wetlands would be converted to scrub-shrub or emergent wetlands.  Maintenance of vegetation 
height within the right-of-way would prevent these converted wetlands from redeveloping the 
functions and values previously provided as forested wetland (e.g., forested wildlife habitat, 
stream shading, species diversity, overland flow and flood storage moderation, water quality 
functions).  Tower footings, access roads, and substations can fragment wetlands, altering 
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hydrology and drainage patterns, plant species and vegetation structure, and wildlife use and 
distribution.   

16.2.10 No Action Alternative 

The No Action Alternative would have no project-related impact on wetlands because no new 
transmission lines, towers, or substations would be constructed.  Impacts from ongoing 
commercial practices or other future development could impact wetlands, either directly or 
indirectly, through population growth, land management, climate change, or development 
affecting water quality.  Potential future impacts to wetlands include those from ongoing 
commercial timber harvest on lands managed for timber production in both Cowlitz and Clark 
counties and from urban development in the greater Portland-Vancouver metro area. 
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Words in bold 
and acronyms 
are defined in 
Chapter 32, 
Glossary and 
Acronyms. 

Chapter 17 Vegetation 
This chapter describes existing vegetation resources in the project area, and 
how the project alternatives could affect these vegetation resources.  Related 
vegetation information can be found in Chapter 16, Wetlands; Chapter 18, 
Wildlife; and Chapter 19, Fish.  

17.1 Affected Environment 

Most of the project area is in the Western Hemlock Forest Vegetation Zone, which was 
historically dominated by western hemlock, Douglas fir, and western red cedar (Franklin and 
Dyrness 1988).  The southwest portion of the project area transitions into the Interior 
(Willamette) Valley Vegetation Zone.  Within these zones, other plant community types occur, 
including remnant patches of wet and dry prairie, Oregon white oak (Quercus garryana) 
woodlands, and riparian woodlands dominated by black cottonwood and willow.  Wetland plant 
communities are common, especially near rivers and streams and where hydric soils occur in 
lowland and floodplain areas, including the Cowlitz River valley lowlands and the Columbia River 
floodplain (see Chapter 16, Wetlands). 

In general, vegetation within the project area is determined by a combination of factors, 
including climate, topography, soils, hydrology, and land use practices.  Much of the vegetation 
has been disturbed and altered by urbanization, forestry, and agriculture.  Major urban and 
suburban influences on vegetation occur near larger rivers and include the cities of Kelso, 
Longview, Castle Rock, Vancouver, and Camas in Washington, and Troutdale and Fairview in 
Oregon.  Agriculture and production forests are common in rural areas east of the Longview-
Kelso area and north of Vancouver. 

The effects of extensive development on natural vegetation include habitat fragmentation, the 
conversion and loss of native habitats, and the introduction and spread of weedy species.  In the 
project area, many native species and plant communities have become scarce, such as 
Bradshaw’s lomatium (Lomatium bradshawii) and Oregon ash/common snowberry forested 
wetlands (see Section 17.1.2, Special-Status Plant Habitats, and Section 17.1.3, Special-Status 
Species).  Despite the large extent of human development in the project area, however, some 
high-quality native plant communities persist, including stands of old-growth and mature forest, 
Oregon white-oak woodlands, an extensive network of streams and riparian areas, wetlands, 
and small areas of native prairie.  This is particularly the case in the northern and eastern 
portions of the project area. 

17.1.1 General Vegetation Types 

Land cover and vegetative cover were used to categorize the land within the project area into 
seven general vegetation types:  mature forest, forest, production forest, shrubland, herbaceous 
(non-woody), rural landscaped, and urban/suburban landscaped (see Maps 17-1A through 
17-1D).   

Although these maps show the vegetation types throughout the project area, for this analysis, a 
study area for vegetation types was identified to include a 3,000-foot corridor, 1,500 feet either 
side of the transmission line centerline.  This area includes the transmission line right-of-way, 
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new and improved access roads, substation areas, and removed, rebuilt, and new towers on 
existing right-of-way.  

Wetlands may occur in all general vegetation types and include forested wetlands, scrub-shrub 
wetlands, emergent wetlands, aquatic bed wetlands, and open water.  The vegetation 
characteristic of each of these wetland types is described under the general vegetation types in 
this section, but information on existing wetland locations and acreages in the project area is in 
Chapter 16, Wetlands.  

17.1.1.1 Mature Forest 

Mature forest includes older forested areas typically dominated by coniferous trees over 
80-years old with a diameter at breast height (dbh) over 21 inches.  This vegetation type also 
includes old-growth forest, which is forest with at least eight trees per acre that either have a 
dbh greater than 32 inches, or are more than 200-years old, and form a multi-layered canopy 
with occasional small openings.   

The most common tree species in mature forest is Douglas fir, but mature forest may also 
include Sitka spruce, noble fir (Abies procera), western hemlock, western red cedar, and Pacific 
silver fir (Abies amabilis).  Understory species vary, but may include vine maple (Acer 
circinatum), salal (Gaultheria shallon), bunchberry dogwood (Cornus Canadensis), beaked 
hazelnut (Corylus cornuta), red huckleberry (Vaccinium parvifolium), oval-leaf blueberry 
(V. ovalifolium), thinleaf huckleberry (V. membranaceum), and sword fern (Polystichum 
munitum). 

Some mature forests include areas dominated by Oregon white oak, particularly in areas with 
well-drained sandy and gravely soils.  Oregon white oak woodlands are a priority for 
conservation and management by the state of Washington (see Section 17.1.2, Special-Status 
Plant Habitats). 

Mature forest also includes some areas with mature forested wetlands, which have at least 
30 percent areal cover by mature tree species (over 80-years old) (see Chapter 16, Wetlands).  
Tree species commonly found in mature forested wetlands include red alder, black cottonwood, 
western red cedar, Sitka spruce, and Oregon ash.  Shrub and herbaceous layers in mature 
forested wetlands include black hawthorn, red-osier dogwood, stinging nettle, western skunk 
cabbage, slough sedge, and various fern species.   

Mature forest is uncommon in the study area, but can be found in riparian areas where timber 
harvest has been limited, and near Yale Lake and Lake Merwin (see Maps 17-1A, 17-1C, and 
17-1D).  Mature forest only covers about 3 percent of the study area along the Crossover 
Alternative, 2 percent along the West Alternative, and 1 percent along the Central and East 
alternatives.   

Mature forests are considered high-quality native plant habitats. 

17.1.1.2 Forest 

The forest vegetation type includes forests with at least 30 percent areal cover by trees younger 
than 80-years old, or with a dbh less than 21 inches.  Forest has a greater diversity of shrubby 
and herbaceous species in the understory than in the mature forest and production forest 
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vegetation types.  Forests in the project area may be dominated by conifers or by a combination 
of conifers and hardwoods.  They include small stands in some urban and suburban settings and 
expansive stands in more remote areas.  The forest vegetation type likely includes some small 
tracts of privately owned forests managed for production.   

Common coniferous tree species in the forest vegetation type include Douglas fir, grand fir 
(Abies grandis), noble fir, and western hemlock in uplands, and western red cedar in wetlands.  
Common hardwood tree species include big leaf maple (Acer macrophyllum) in uplands, and 
Oregon ash, black cottonwood, and red alder in forested wetlands.  Common shrub understory 
species include Oregon grape (Mahonia nervosa), beaked hazelnut, salmonberry (Rubus 
spectabilis), oceanspray (Holodiscus discolor), vine maple, Indian plum (Oemleria cerasiformis), 
and salal.   

The forest vegetation type also includes some forested wetlands (see Chapter 16, Wetlands).  
These forested wetlands are similar to mature forested wetlands, but with trees generally less 
than 80-years old.  Because of more recent or frequent disturbances and more open canopy, 
less mature forested wetlands may have more non-native species in the understory, including 
various shrubs and dense areas of reed canarygrass. 

The forest vegetation type can be found throughout the study area, although it is more 
prevalent on either side of the Cowlitz River in the northern portion of the study area and 
southwest of Lake Merwin in the central portion (see Maps 17-1A through 17-1D).  This 
vegetation type covers about 31 percent of the study area along the West Alternative, 
24 percent along the Central Alternative, 27 percent along the Crossover Alternative, and 
16 percent along the East Alternative. 

Forest is considered a native plant habitat of moderate quality, and forested wetlands a 
high-quality native plant habitat. 

17.1.1.3 Production Forest 

Cowlitz and Clark counties are dominated by the production forest vegetation type, which are 
forests routinely harvested to produce wood products, although some production forest is also 
managed for habitat.  Production forest was identified by the locations of large timber company 
landholdings in the project area.  It is likely that some smaller areas of privately-owned 
production forest also occur in the project area, but information about these smaller areas is not 
readily available, so these areas have been categorized as forest for the purposes of this 
analysis.  In 2009, private timberland owners harvested about 114 million board feet of timber 
from about 4,500 acres in Cowlitz, Clark, and Multnomah counties (WDNR 2009b, Oregon 
Department of Forestry 2009).  About 86 percent of this timber was harvested in Cowlitz 
County.   

The production forest vegetation type is dominated by Douglas fir and western hemlock 
(WDNR 2009c).  Although plant species in production forest areas are similar to species found in 
the other two forest vegetation types, tree species diversity is lower.  A recurring cycle of tree 
growth and harvest strongly influence the structural characteristics, age, and composition of 
these forests.  Frequent disturbance from tree harvests can also create opportunities for weedy 
species to invade the understory.   
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Production forest is most concentrated in the central portion of the study area, both north and 
southeast of Lake Merwin and Yale Dam (see Map 17-1B and Map 17-1C).  It is the most 
common vegetation type along three of the action alternatives.  In the study area, it covers 
73 percent of the East Alternative, 63 percent of the Central Alternative, and 50 percent of the 
Crossover Alternative (Herrera 2010).  It covers only 10 percent of the West Alternative.  The 
Casey Road and Baxter Road substation sites and about one third of the Monahan Creek 
substation site occur in production forest.  

Production forest is considered a low-quality native plant habitat. 

17.1.1.4 Shrubland 

Shrubland includes areas with at least 30 percent areal cover by shrubs and tree saplings.  In the 
project area, shrubland occurs in existing transmission line rights-of-way where vegetation 
management requires the regular removal of tall-growing vegetation, in recently harvested 
production forest, and in fallow fields.  Because shrublands develop following a disturbance, 
they are susceptible to invasion by non-native plants from infested areas.  Because of this, and 
given the prevalence of non-native plants in the region, shrublands are likely to have low native 
plant diversity in the project area.  

Common native shrub species within upland shrubland include vine maple, oceanspray, and 
snowberry (Symphoricarpos albus), and common non-native species include Himalayan 
blackberry (Rubus armeniacus) and Scotch broom (Cytisus scoparius).  Non-native pasture 
grasses and forbs commonly occur in the understory within upland shrubland. 

Wetlands within shrubland are known as scrub-shrub wetlands (see Chapter 16, Wetlands).  
Scrub-shrub wetlands are dominated by shrubs adapted to areas that are partially inundated 
during the growing season.  Scrub-shrub wetlands occur in depressions; along streams, rivers, 
and ditches; and in forested wetlands that have been cleared.  Common native shrub species 
include a variety of willows, salmonberry, red-osier dogwood, Douglas’ spiraea, Pacific ninebark, 
and rose species.  Non-native shrub species may include butterfly bush.  Common herbaceous 
species include native sedges, rushes, and ferns, and native and non-native grasses and forbs. 

Shrublands are scattered throughout the production forest and forest habitats in the study area 
and are often connected to herbaceous habitat.  They are more common along the West and 
Crossover alternatives than the Central and East alternatives (see Maps 17-1A through 17-1D).  
Shrubland covers about 7 percent of the study area along the West Alternative and 4 percent 
along the Crossover Alternative.  The Central and East alternatives only have about 2 percent of 
the study area in shrublands. 

Shrubland is considered a low-quality native plant habitat; scrub-shrub wetlands are considered 
a high-quality native plant habitat.  

17.1.1.5 Herbaceous 

The herbaceous vegetation type includes pasture and cropland, and native upland and wetland 
prairie.  Although more than 99 percent of the prairies of southwestern Washington have been 
converted to pasture, cropland, or other uses, areas of remnant native prairie and wetland 
vegetation remain (Caplow and Miller 2004).  In 1988, the USFWS estimated that between 
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20 and 39 percent of Washington’s wetlands had been lost, with estimates of continuing 
wetland removal ranging from 700 to 2,000 acres per year (Lane and Taylor 1997).  

The herbaceous vegetation type, like shrublands, frequently occurs scattered throughout forest 
and production forest.  It is more concentrated along the Cowlitz River and mixed with forest in 
the area southwest of Lake Merwin.  This vegetation type is more common along the West 
Alternative, providing about 21 percent cover of the study area (see Maps 17-1A through 
17-1D).  The remaining action alternatives have little herbaceous vegetation within the study 
area: about 5 percent in the Crossover Alternative, 4 percent cover in the Central Alternative, 
and 3 percent in the East Alternative. 

The herbaceous vegetation type is generally considered a low-quality native plant habitat, with 
the exception of native prairie and herbaceous wetlands.  

Pasture and Cropland 

The pasture and cropland vegetation types include large tracts of pastures, hayfields, and row 
crops interspersed with orchards, Christmas tree farms, and vineyards.  Common pasture 
species include orchard grass (Dactylis glomerata), sweet vernal grass (Anthoxanthum 
odoratum), timothy (Phleum pratense), and non-native forbs such as clovers (Trifolium spp.), 
oxeye daisy (Leucanthemum vulgare), and hairy cat’s ear (Hypochaeris radicata).  A variety of 
crops are grown including vegetables, mints, grapes, nursery stock, sod, berries (e.g., 
strawberries, blueberries, and caneberries), tree fruits, and nuts.   

Areas within pasture and cropland often include drainage ditches and depressions, which may 
support emergent and scrub-shrub wetland communities.  Pasture and cropland can also 
include natural or human-made open water areas and streams, which often support riparian 
habitat.   

Native Upland and Wet Prairie  

Native prairie is a rare vegetation type.  Native prairie predominantly consists of native 
herbaceous species and is classified as either wetland (wet) or upland prairie.  For this analysis, 
native prairie is considered a high-quality native plant habitat.  Wet prairie has wetland 
hydrology, hydric soils, and plant species adapted to grow in wet conditions.  Although the 
project area historically contained many native prairies, most have been converted for 
agriculture or developed for other uses.  Only small remnant patches remain along fencerows 
and field margins (WDNR 2008, 2009c; Caplow and Miller 2004).   

The Lacamas Prairie Natural Area is in the project area and contains the only remaining intact 
wet prairie in Washington (see Section 17.1.2.1, WDNR Protected Areas).  The Lacamas Prairie 
Natural Area also includes extensive Oregon white oak woodland habitats.  Plant species include 
native grasses such as tufted hairgrass (Deschampsia cespitosa) and California oatgrass 
(Danthonia californica), native sedges and rushes, and a variety of native forbs, including blue 
camas (Camassia quamash).  Special-status plant species include the federally endangered 
Bradshaw’s lomatium, state-endangered hairy-stemmed checker-mallow (Sidalcea hirtipes), and 
state-threatened Oregon coyote-thistle (Eryngium petiolatum) (see Section 17.1.3, Special-
Status Plant Species).  Most remnant wetland native prairies in the project area have been 
extensively altered and invaded by non-native species such as common velvetgrass (Holcus 
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lanatus), and various native trees and shrubs, including Oregon ash, red alder, black hawthorn, 
and various rose species. 

Plant species found in intact upland native prairies include native bunchgrasses such as 
Roemer’s bunchgrass (Festuca idahoensis ssp. roemeri), California oatgrass, blue wildrye (Elymus 
glaucus), Lemmon’s needlegrass (Achnatherum lemmonii), and junegrass (Koeleria macrantha) 
(Chappell and Kagan 2001).  The spaces between the bunchgrasses are typically covered by 
mosses, fruticose lichens, or native forbs (Altman et al. 2001).  Showy, slow-growing, perennial 
forbs include common woolly sunflower (Eriophyllum lanatum), slender cinquefoil (Potentilla 
gracilis), wild strawberry (Fragaria virginiana), rose checker-mallow (Sidalcea malviflora ssp. 
virgata), Hall’s aster (Symphotrichum hallii), and Tolmie’s mariposa lily (Calochortus tolmiei).  
Most remnant upland native prairies in the project area have been extensively altered and 
invaded by non-native species such as Kentucky bluegrass (Poa pratensis), sweet vernal grass, 
and scotch broom, and by various native shrubs and trees. 

Wetlands  

Herbaceous wetlands include palustrine emergent wetlands, aquatic bed wetlands, and open 
water.  Vegetation consists of erect, rooted, herbaceous hydrophytes with at least 30 percent 
areal coverage (Cowardin et al. 1979).  Emergent wetlands are common along the margins of 
aquatic beds and open water areas and in cleared forested wetlands.  Common native 
herbaceous plant species in emergent wetlands include sedges, rushes, bulrushes, and cattail.  
They can also contain a wide range of non-native species such as reed canarygrass.  Emergent 
wetlands may also provide habitat for special-status native plant species, including those that 
historically occurred in wet prairies. 

Aquatic bed wetland vegetation is dominated by plants that grow on or below the surface of the 
water for most of the growing season (Cowardin et al. 1979).  The areal coverage of submerged 
or floating aquatic vegetation is at least 30 percent.  Aquatic beds represent a diverse group of 
plant communities that require surface water for optimum growth; they are best developed in 
permanent water or under conditions of repeated flooding.  The plants attach to the substrate 
or float freely in the water above or below the surface.  Plant species include milfoils, 
pondweeds, water lilies, and lesser duckweed.  Aquatic bed habitats within the project area are 
scarce, widely scattered, and least common in foothills areas (such as those crossed by the East 
Alternative).  They occur in open water and next to emergent habitats.  Depending on water 
depth and turbidity, open water may contain non-emergent hydrophytic plant species. 

17.1.1.6 Rural Landscaped 

The rural landscaped vegetation type includes the vegetation in farmyards, small pastures or 
cultivated areas a few acres in size, and low-density residential development.     

The landscape is highly fragmented and may include vegetation from the other general 
vegetation types.  Examples are small pastures or cultivated fields surrounding farmyards, and 
forested areas intermixed with single-family homes.  The quality and amount of natural plant 
habitats are highly variable.   

The rural landscaped vegetation type is located primarily along the Cowlitz River, mixed with 
forest in the area southwest of Lake Merwin, and in and around Castle Rock, Longview-Kelso, 
and Vancouver (see Maps 17-1A, 17-1C, and 17-1D).  This vegetation type covers about 
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12 percent of the study area along the West Alternative, 7 percent along the Crossover 
Alternative, 4 percent along the Central Alternative, and 3 percent along the East Alternative. 

Rural landscaped vegetation is considered a low-quality native plant habitat due to high levels of 
disturbance and a small distribution of native plant communities.  

17.1.1.7 Urban/Suburban Landscaped 

The urban/suburban landscaped vegetation type includes the vegetation in mid-to-high–density 
development, including commercial, residential, and industrial areas.  Vegetation primarily 
occurs in highly fragmented patches of non-native street trees, lawns, and ornamental 
landscaping, although some native plant communities may occur in parks or other public spaces. 

Urban and suburban landscaped vegetation occurs primarily in the north and south portions of 
the study area.  They include Castle Rock and the Longview-Kelso metro area in the north, and 
Vancouver in the south (see Maps 17-1A and 17-1D).  This vegetation type covers about 
18 percent of the study area along the West Alternative, 4 percent along the Crossover 
Alternative, and 3 percent along the Central and East alternatives. 

The rural landscaped vegetation type is considered a low-quality native plant habitat due to high 
levels of disturbance and a small distribution of native plant communities.  

17.1.2 Special-Status Plant Habitats 

Special-status plant habitats are native plant communities that are rare or have very limited 
distribution.  In Washington, they are recognized as high quality or rare plant communities 
(priority ecosystems) that contain a unique, mature, or high-diversity assemblage of native plant 
species (WNHP 2011b).  They are a priority for preservation and the lands on which they occur 
may be purchased by WDNR and designated as Natural Area Preserves (NAPs) or Natural 
Resource Conservation Areas (NRCAs).  In addition, WDNR owns forest riparian conservation 
easements, research plots, and genetic reserves important for conservation and research.  
Priority habitats are similar to priority ecosystems, but are identified by the Washington 
Department of Fish and Wildlife (WDFW) as having unique vegetation types, dominant plant 
species, successional stages, or specific habitat features that are important to wildlife and 
considered a priority for conservation and management by the state (WDFW 2008) (see 
Chapter 18, Wildlife).   

The Oregon Biodiversity Information Center (ORBIC) identifies high-quality native plant 
communities that represent the full range of Oregon's natural heritage resources, and are 
priorities for preservation (Oregon Natural Heritage Advisory Council 2010).  Natural heritage 
(vegetation) resources are identified as ecosystem elements, which can be high-quality plant 
communities, ecosystems, or special-status species.  

For this analysis, the study area for special status plant habitats and species was a 2-mile 
corridor (1 mile either side of the transmission line centerline).  This area includes the 
transmission line right-of-way, new and improved access roads, substation areas, and removed, 
rebuilt, and new towers on existing right-of-way.  This study area is larger than the study area 
for general vegetation types.  A broader area allows a more accurate assessment of their 
likelihood to occur in the affected environment, and a better description of the extent of 
impacts to these important resources.   
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A number of special-status plant habitats have been identified within the study area in 
Washington, although none have been found within this area in Oregon.    

17.1.2.1 WDNR Protected Areas 

WDNR protected areas include a proposed combined NAP and NRCA, and forest riparian 
conservation easements, research plots, and genetic reserves. 

Natural Area Preserves are important natural areas owned and managed by WDNR.  They 
protect some of the best remaining examples of natural ecosystems that occur in the state.  
They include rare plant and animal habitat, and often have features unique to the region.  The 
overarching purpose of the NAP program is to protect these areas as a legacy for future 
generations.   

The project area in Washington includes the Lacamas Prairie Natural Area, as designated by the 
Washington State Commissioner of Public Lands (see Figure 17-1).  The Lacamas Prairie Natural 
Area is east of Vancouver and northwest of Washougal.  It contains federally and state-listed 
plant species, WNHP priority ecosystems (see Section 17.1.2.2, WNHP Priority Ecosystems) and 
other high quality plant communities, including wet prairie and mature forest.  WDNR has 
proposed that the entire Natural Area be purchased by WDNR for a NAP and NRCA, and WDNR 
is currently pursuing the purchase of a portion of the proposed NAP. 

The following alternatives and options have the Lacamas Prairie Natural Area within their study 
areas:  West Alternative (1,603 acres), West Option 1 (46 additional acres), West Option 2 
(259 fewer acres), West Option 3 (524 fewer acres), and Crossover Option 1 (371 acres).  Specific 
segments crossing Lacamas Prairie include 36, 36A, 36B, 40, 41, 45, 46 and 50 (see Figure 17-1). 

WDNR holds a forest riparian conservation easement through its Riparian Open Space Program 
within the right-of-way along Segment 9 of the West and Crossover alternatives.  WDNR also 
maintains permanent research plots for varying purposes and has reserves for research on tree 
species genetics.  One of these areas is partially within new right-of-way and the proposed 
routes for new and improved access roads along Segment 30 of Central Option 3. 

17.1.2.2 WNHP Priority Ecosystems 

The Washington Natural Heritage Program establishes native plant and ecological conservation 
priorities for Washington by identifying priority ecosystems.  Prioritization is based on 
ecosystem rarity; the degree of threat to the persistence of an ecosystem; whether an 
ecosystem is habitat for endangered, threatened, and sensitive plants and animals; and whether 
the ecosystem is an important scenic landscape (WNHP 2007).  Prioritization of these 
ecosystems is meant to guide the selection of areas to be designated officially as NAPs and 
NRCAs by WDNR, and to help guide other entities in land use planning and environmental 
decision-making (WNHP 2011b).   

WNHP maintains a database of high-quality or rare ecological communities known to occur in 
each county of Washington (WNHP 2010).  These priority ecosystems are areas designated by 
WNHP that contain unique mature or highly diverse native plant communities.  Priority 
ecosystems are identified by indicator plant species, such as Oregon white oak/Pacific 
poison-oak (Toxicondendron diversilobum)/blue wildrye.   
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Figure 17-1  Proposed and Existing Rights-of-Way through the Lacamas Prairie Natural Area 
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The action alternatives have documented occurrences of the following priority ecosystems in 
the study area (WDNR 2008, 2010c): 

 Oregon white oak woodlands 

o Oregon ash/common snowberry (in forested wetlands) 
o Oregon white oak/Pacific poison-oak/blue wildrye (in forest) 

 Tufted hairgrass–California oatgrass (in emergent and scrub-shrub wetlands) 

 North Pacific herbaceous bald and bluff (in forest openings) 

Oregon white oak woodland priority ecosystems have been documented along parts of the 
southern portion of the study areas for all action alternatives, primarily in or near the Lacamas 
Prairie Natural Area.  However, they are only found in the study areas of the West Alternative 
(including the West Options) and Crossover Option 1, which is where they are also most 
abundant.   

One tufted hairgrass-California oatgrass priority ecosystem occurs in the study areas of the West 
Alternative (including the West Options) and Crossover Option 1 in the Lacamas Prairie Natural 
Area, though it is not crossed by the alternatives.   

There is one documented North Pacific herbaceous bald and bluff WNHP priority ecosystem 
within the study area of the West Alternative, West Option 1, and Crossover Option 1, but it is 
not crossed by the proposed right-of-way or access roads.  Six other herbaceous balds that have 
not been documented as WNHP priority ecosystems have been identified by WDFW:  Larch 
Mountain (East and Crossover alternatives and East Option 2), Bald Mountain (Central 
Alternative), Davis Peak (Central Alternative), Lacamas Lake (Central, Crossover, East, and West 
alternatives, all West Options, and Crossover Option 1), Little Baldy Mountain (West Option 3), 
and Wilkinson Saddle (East Alternative) (see Chapter 18, Wildlife).  Only the herbaceous bald on 
Larch Mountain is crossed by the project, although the herbaceous bald on Bald Mountain is 
within a few feet of an access road.   

Several other priority ecosystems considered by WNHP as high quality or rare have not been 
documented in the study area, but have the potential to occur because they are known to occur 
in Cowlitz or Clark counties: 

 Oregon ash/slough sedge forest (in forested wetlands) 

 Douglas-fir–Oregon white oak/snowberry woodland (in forest and production forest 
areas) 

 A variety of remnant native prairie associations, such as the Roemer’s fescue (Festuca 
idahoensis, var. roemerii)–great camas (Camassia leichtlinii) association (in herbaceous 
areas) 

 Douglas fir/beaked hazelnut/sword fern forest (in forest, production forest, and mature 
forest) 

 Noble fir forest (in forest and production forest areas) 

 Douglas fir–western hemlock/sword fern forest (in forest and production forest) 

 Sitka willow (Salix sitchensis) shrubland (in scrub-shrub wetlands) 

 Western hemlock/sword fern forest (in forest and production forest) 
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The ORBIC database maintains Oregon’s database of natural vegetation, with descriptions and 
information on occurrences of rare, threatened, or endangered species; however, it does not 
map native plant communities, ecosystems, or associations (ORBIC 2010). 

17.1.3 Special-Status Species 

17.1.3.1 Definitions 

Special-status species include those native species identified by federal and/or state authorities 
as having low or declining populations that could put the species at risk at state, national, 
and/or global levels.   

Federally listed threatened and endangered plant species are protected under the federal 
Endangered Species Act (ESA) and regulated by the USFWS.  Federal special-status species also 
include those categorized by USFWS as proposed for listing, candidates for listing, or as species 
of concern.  Fourteen federal special-status plant species potentially occur in the project area; 
two species have current documented occurrences in the study area (see Table 17-1 and 
Section 17.1.2, Special-Status Plant Habitats for a definition of the study area) (USFWS 2010a, 
2010b, 2010c, 2011; WNHP 2010).   

State special-status species are those identified by the states of Washington (WDNR) and/or 
Oregon (Oregon Department of Agriculture [ODA]) as having populations at risk within the state 
(see Table 17-1).  In Washington, special-status species in the project area include those 
identified as endangered, threatened, sensitive, or candidates for listing (WDNR 2010e).  In 
Oregon, they include those identified as endangered, threatened, sensitive vulnerable, sensitive 
critical, or as candidates for listing (ORBIC 2010).  Twenty-eight state special-status plant species 
have the potential to occur in the project area; 13 are also federal special-status species.  Eleven 
species have current documented occurrences in the study area. 
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Table 17-1  Special-Status Plant Species with the Potential to Occur in the Study Area1 

Species Status 
Potential Habitat in Project 

Area 

Documented Occurrences by Action Alternative 

In Access 
Roads or at 
Tower Sites

2 

In the 
Right-of-Way Outside of the Right-of-Way 

Barrett's penstemon 
(Penstemon barrettiae) 

Federal (SOC) 
WA (T) 

Herbaceous (herbaceous bald and 
bluff) 

– – – 

Bolandra 
(Bolandra oregano) 

WA (S) 
Mature Forest, Forest, Production 
Forest (riparian, moist rocky outcrops) 

– – 
West, Central, and East alternatives and options (h); 

Crossover Alternative and Options (c) 

Bradshaw’s lomatium 
(Lomatium bradshawii) 

Federal (E) 
WA (E) 
OR (E) 

Herbaceous (wet prairies) 
West Alternative 
and Options (c) 

West Option 1 (c) 
West Alternative and Options (c) 

Crossover Option 1 (c) 

Branching montia 
(Montia diffusa) 

WA (S) Forest, Production Forest – – West Alternative and Options (h) 

Clackamas corydalis 
(Corydalis aquae-gelidae) 

Federal (SOC) 
WA (S) 

Forest, Production Forest (elev. 
2,500 to 3,800 feet, forested wetland, 
forested riparian) 

– – – 

Dense sedge 
(Carex densa) 

WA (T) Herbaceous (wet prairie, riparian areas) – – 
West Alternative 

West Option 1 
Crossover Option 1 (c) 

Golden paintbrush 
(Castilleja levisecta) 

Federal (T) 
WA (E) 
OR (E) 

Herbaceous (wet and upland prairie) – – All Action Alternatives (h) 

Great polemonium 
(Polemonium carneum) 

WA (T) 
Forest, Production Forest, Herbaceous, 
Rural Landscaped 

– – West Alternative and Options (h) 

Hairy-stemmed 
checkermallow  
(Sidalcea hirtipes) 

WA (E) Herbaceous (prairie, herbaceous balds) – – 
West (h), Central (c/h) (Central Option 3 = h), and 

Crossover alternative and options (h) 

Hall’s aster 
(Symphyotrichum hallii) 

WA (T) Herbaceous (prairie) 
West Option 1 

(c) 
West Option 1 (c) 

West Alternative, 
West Option 1, 

Crossover Option 1 (c) 
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Species Status 
Potential Habitat in Project 

Area 

Documented Occurrences by Action Alternative 

In Access 
Roads or at 
Tower Sites

2 

In the 
Right-of-Way Outside of the Right-of-Way 

Howell’s bentgrass 
(Agrostis howellii) 

Federal (SOC) 
Forest, Production Forest (shady 
woodlands, cliff bases)

f
 

– – – 

Howell's daisy 
(Erigeron howellii) 

Federal (SOC) 
WA (T) 

Herbaceous (1,600–3,400’, herbaceous 
balds)

e
 

– – – 

Idaho gooseberry  
(Ribes oxyacanthoides 
ssp. Irriguum) 

WA (T) 
Forest and Production Forest (3,000 to 
5,000 feet, stream-sides, canyon 
slopes) 

– – West Alternative and Options (h) 

Kincaid’s lupine 
(Lupinus sulphureus ssp. 
kincaidii) 

Federal (T) 
WA (E) 
OR (T) 

Herbaceous and Forest (upland prairie 
and open oak woodlands) 

– – – 

Narrowleaf wyethia 
(Wyethia angustifolia) 

WA (S) Herbaceous (upland prairie) – – Central Alternative and Options (h) 

Nelson’s checker-mallow 
(Sidalcea nelsoniana) 

Federal (T) 
WA (E) 
OR (T) 

Herbaceous (wet prairie, open riparian) – – – 

Nuttall’s quillwort 
(Isoetes nuttallii) 

WA (S) Herbaceous (wet prairie) 
West Alternative 
and Options (c) 

West Option 1 (c) 
West Alternative and Options 

Crossover Option 1 (c) 

Oregon coyote-thistle 
(Eryngium petiolatum) 

WA (T) Herbaceous (wet prairie) 
West Option 1 

(c) 
West Option 1 (c) 

West Alternative and Options 
Crossover Option 1 (c) 

Pale (white rock) larkspur 
(Delphinium 
leucophaeum) 

Federal (SOC) 
WA (E) 
OR (E) 

Herbaceous (herbaceous bald and 
bluff, upland prairie, wet prairie) 

– – – 

Small-flowered trillium 
(Trillium parviflorum) 

WA (S) 
Mature forest, Forest (including Oregon 
white oak woodlands and riparian 
areas), Production Forest, Shrubland 

All Action 
Alternatives (c) 

All Action 
Alternatives (c) 

All Action Alternatives (c) 

Smooth goldfields 
(Lasthenia glaberrima) 

WA (E) 
 

Herbaceous (emergent wetlands, 
riparian areas) 

– – All Action Alternatives (h) 
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Species Status 
Potential Habitat in Project 

Area 

Documented Occurrences by Action Alternative 

In Access 
Roads or at 
Tower Sites

2 

In the 
Right-of-Way Outside of the Right-of-Way 

Soft-leaved willow (Salix 
sessilifolia) 

WA (S) 
Mature Forest, Forest, Production 
Forest (forested riparian) 

– – 
Central Alternative, Central Options 1 and 3, East 

Alternative, East Options 2 and 3 (c) 

Tall bugbane 
(Cimicifuga elata) 

Federal (SOC) 
WA (S) 
OR (C) 

Mature Forest, Forest, Production 
Forest (forested riparian) 

– – 
West Alternative and Options (c/h); Central, East, 

and Crossover alternatives and options (c) 

Torrey’s peavine 
(Lathyrus torreyi) 

Federal (SOC) 
WA (T) 

Forest, Production Forest – – West Alternative and Options (h) 

Water howellia 
(Howellia aquatilis) 

Federal (T) 
WA (T) 

Herbaceous (emergent wetlands) – – – 

Western wahoo 
(Euonymus occidentalis 
var. occidentalis) 

WA (T) 
Mature Forest, Forest, Production 
Forest 

– – 
West Alternative and Options (c/h), Central 
Alternative and Options 1 and 2 (h), Central 

Option 3 (c/h), and East Alternatives and Options (h) 

Western yellow oxalis 
(Oxalis suksdorfii) 

WA (T) Herbaceous, Forest, Production Forest – – West Alternative and Options (h) 

Whitetop aster 
(Sericocarpus rigidus) 

Federal (SOC) 
OR (S) 

Herbaceous (upland prairie) – – – 

Willamette Valley daisy 
(Erigeron decumbens var. 
decumbens) 

Federal (E) 
OR (E) 

Herbaceous (upland prairie, Oregon 
white oak savanna) 

– – – 

Notes: 

C – candidate, T – threatened, E – endangered, S – sensitive, SOC – species of concern, c = current documented occurrences (recently verified as still existing), h = historic 
documented occurrences (not recently verified) 

1.  Documented occurrences are within a 2-mile-wide corridor (1 mile on each side of the action alternatives). 

2.  Documented occurrences of species that occur in access roads or at tower sites are not repeated in the two right-of-way columns. 

Sources:  Center for Plant Conservation 2011, eFloras.org 2011, ORBIC 2010, OSU 2010, USFWS 2010b, USFWS 2011a, WDNR 2010d, WDNR 2010e, WNHP 2010 
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17.1.3.2 Documented Occurrences of Special-Status Species 

In Washington, federally listed species and federal species of concern with historic or current 
documented occurrences in the study area include Bradshaw’s lomatium (federally endangered, 
Oregon and Washington state endangered); golden paintbrush (Castilleja levisecta; federally 
endangered); tall bugbane (Cimicifuga elata; federal species of concern, Washington sensitive, 
Oregon candidate), and Torrey’s peavine (federal species of concern, Washington threatened) 
(see Table 17-1).  Of these, only Bradshaw’s lomatium and tall bugbane have been recently 
verified (current occurrences).  Fifteen additional state special-status species have been 
documented within the study area; nine of these have been verified recently along at least one 
action alternative (see Table 17-1). 

In Oregon, no special-status species are documented in the study area (OSU 2010).  However, 
there are documented occurrences of special-status species in the larger project area in Oregon, 
and suitable habitat for these species may be present in the study area in Oregon (Herrera 
2010).  

Federally listed species may have critical habitats—areas that are determined to be “essential 
for the conservation of the species” (USFWS 2011c).  These areas are determined and 
designated by USFWS.  No critical habitat is currently designated in the study area for any 
federally listed plant species (USFWS 2011b). 

17.1.4 Weeds 

“Noxious weeds” are specifically defined in the Federal Plant Protection Act as those plant 
species that can damage cultivated or natural vegetation, livestock, and other resources.  The 
Federal Noxious Weed Act directs federal agencies to manage noxious weeds—as identified by 
state or federal law—on federal land where county or private management plans are in place.  
Weeds can reduce crop yields and forage production, injure livestock, alter habitats, and 
displace native plant species.  State and county noxious weed lists classify weeds according to 
the threats they pose, their distribution, and their potential for eradication or control.  
Generally, those species posing a higher risk and having a lower distribution are rated higher, 
meaning more intensive control is required or recommended. 

In Washington, noxious weeds are regulated at the state level by the Washington State Noxious 
Weed Control Board (WSNWCB), which identifies three classes of noxious weeds (WSNWCB 
2010).  Class A weeds require eradication according to state law; Class B weeds require control 
in areas of the state where they are not yet widespread; and for Class C weeds, local 
jurisdictions can dictate whether control is required.   

In Oregon, noxious weeds are regulated at the state level by the ODA, which also identifies three 
classes of noxious weeds (ODA 2011a).  List A weeds are recommended for eradication or 
intensive control when and where found; List B weeds are recommended for intensive control 
on a site-specific, case-by-case basis at the state, county, or regional levels; and List T weeds are 
recognized as priority species for prevention and control that ODA targets for developing and 
implementing statewide management plans (ODA 2011a).  

Cowlitz County’s Noxious Weed Control Board and Clark County’s Department of Environmental 
Services Vegetation Management track weed distribution and manage control operations.  Each 
county keeps a complete noxious weed species list (see Appendix M). 
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In Cowlitz County, Class A weeds with a high priority for control include false brome 
(Brachypodium sylvaticum), buffalobur (Solanum rostratum), bighead knapweed (Centaurea 
macrocephala), milk thistle (Silybum marianum), and slenderflower thistle (Carduus tenuiflorus).  
Scotch broom is a Class B weed, but is listed as a priority for control, with control being required 
along transportation rights-of-way, near residential communities where plants create a high fire 
danger for residents, and near areas where plants substantially degrade the quality of pastures 
and farmland (Cowlitz County 2010c). 

In Clark County, Class A weeds with a high priority for control include garlic mustard (Alliaria 
petiolata), giant hogweed (Heracleum mantegazzianum), buffalobur, bighead knapweed, Vochin 
knapweed (Centaurea nigrescens), European hawkweed (Hieracium sabaudum), yellow devil 
hawkweed (Hieracium floribundum), and shiny geranium (Geranium lucidum) (Lebsack 
September 2010). 

In Multnomah County, ODA and the Multnomah County Weed Control Program track weed 
distribution and manage control operations.  Weeds with a high priority for control include 
yellow starthistle (Centaurea solstitialis), rush skeletonweed (Chondrilla juncea), giant hogweed, 
orange hawkweed (Hieracium aurantiacum), pepperweed (Lepidium latifolium), Dalmatian 
toadflax (Linaria dalmatica ssp. almatica), kudzu (Pueraria Montana var. lobata), and tansy 
ragwort (Senecio jacobaea).   

Noxious weed species are most common along roadsides, within existing utility corridors, and in 
other disturbed areas.  Reed canarygrass and knotweeds are particularly abundant in disturbed 
areas in emergent wetland habitats and along ditches and streams.  Himalayan blackberry is 
common along the fringes of wetlands and non-forested upland habitats along existing utility 
corridors and other disturbed areas.  Thistles and scotch broom are common in disturbed, drier 
areas, such as along roadsides, abandoned pastures, and unmanaged agricultural areas.  
Butterfly bush is common in drier areas along roadsides and on vacant lots.  Giant hogweed can 
occur along roadsides, other rights-of-way, vacant lots, and disturbed streambanks and wetland 
habitats. 

17.2 Environmental Consequences 

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

17.2.1 Impact Levels 

Impacts would be high where project activities would cause the following: 

 Disturbance to a federally listed plant species that adversely affects population recovery 

 Permanent removal or alteration of special-status plant habitats or other high quality 
native plant habitats (e.g., mature forest) such that most or all of the relevant attributes 
of the original habitat are lost 

 Disturbance to a special-status plant species that contributes to the need for federal 
listing of the species 

 One or more Washington Class A or Oregon “T-list” noxious weeds to become 
established, more abundant, or more widespread 
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Impacts would be moderate where project activities would cause the following: 

 Disturbance to a federally listed plant species does not adversely affect population 
recovery 

 Disturbance of special-status plant habitats or other high quality native plant habitats 
(e.g., mature forest) such that all or most of the relevant attributes of the original 
habitat are altered but will be restored 

 Disturbance to a special-status plant species that does not contribute to the need for 
federal listing of the species 

 Permanent removal or alteration of native plant habitats of moderate quality (e.g., non-
production forest) such that all or most of the relevant attributes of the original habitat 
are lost 

 One or more Class B noxious weeds to become established, more abundant, or more 
widespread 

Impacts would be low where project activities would cause the following: 

 Minimal disturbance to special-status plant habitats or other high quality native plant 
habitats such that all or most of the relevant attributes of the original habitat are 
maintained 

 Permanent removal or alteration of low quality native plant habitats with low native 
species diversity (e.g., production forest) 

 One or more Class C noxious weeds to become established, more abundant, or more 
widespread 

There would be no impact when vegetation would remain undisturbed, and no weeds would be 
spread or introduced. 

17.2.2 Impacts Common to Action Alternatives 

17.2.2.1 Construction 

Vegetation Removal  

Vegetation with a mature height greater than 4 feet would be cleared from the right-of-way to 
ensure safe operation of the transmission line.  Vegetation within at least a 6-foot buffer around 
the perimeter of a substation yard would also be removed (see Section 3.11, Vegetation 
Clearing), and danger trees next to the right-of-way would be removed if they could fall on any 
part of the transmission line or grow close enough to the conductors to cause a flashover.   

Removal of tall-growing vegetation in forested areas would permanently alter the remaining 
understory plant communities because shade-tolerant species would either not persist with 
exposure to full sun or would likely be outcompeted by species with a higher light requirement.  
The right-of-way would be converted to vegetation types dominated by low-growing species.  
Right-of-way clearing would permanently remove all forest vegetation types (including Oregon 
white oak woodlands and forested wetlands) from within and immediately adjacent to the 
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right-of-way.  Riparian areas would lose trees and tall-growing shrubs and would be extensively 
altered.   

The loss of trees and tall shrubs would also create habitat fragmentation in forested and riparian 
areas.  Habitat fragmentation can occur when a habitat is divided into smaller areas, hindering 
the spread or movement of plants and animals from one area to another.  Plant populations 
that become fragmented have greater edge exposure and reduced genetic diversity.  These 
conditions can negatively affect the ability of plant communities to recover from disturbance 
and increase their vulnerability to weed invasion, disease, and other external threats.   

Removal or alteration of special-status plant habitats and high-quality native plant habitats 
(mature forest, riparian areas, and forested wetlands) would be a high impact; clearing in 
forested areas with documented occurrences of special-status species a moderate-to-high 
impact; removal of forest a moderate impact; and removal of production forest a low impact.  
Shrublands containing species with a mature height greater than 4 feet would be altered by 
right-of-way clearing, but would persist as shrublands, which would cause a low impact.  The 
herbaceous, rural landscaped, and urban/suburban landscaped vegetation types would 
generally experience no-to-low impacts from right-of-way clearing since low-growing vegetation 
would not need to be removed, and removing  isolated trees, woodlands, tall shrubs, or orchard 
and landscape trees would not alter the surrounding vegetation type.   

Some trees within and next to the transmission line right-of-way might not need to be removed 
if the trees pose no danger to the safe operation of the transmission line.  BPA foresters would 
conduct a survey to determine if mature trees would be far enough below the conductors, such 
as in low-lying stream or river channels, to avoid removal.   

All proposed locations for towers, new access roads, and substations would be permanently 
cleared of existing vegetation.  New access roads would also create habitat fragmentation in all 
vegetation types since no vegetation would exist within the roadbed.  Permanent vegetation 
removal would also occur on existing access roads that have become overgrown with vegetation 
or where roads would be widened.   

Impacts from vegetation removal for towers, access roads, and substations would be high for 
special-status habitats and high quality native habitats (i.e., mature forest, riparian areas, wet 
prairie, and forested wetlands); moderate-to-high in areas with documented occurrences of 
special-status species; moderate for forest, and low for all other habitats.  Towers, access roads, 
and substations would be sited to avoid important vegetation resources, including special-status 
species, as much as possible. 

Construction Activities 

Construction activities would cause temporary impacts along the right-of-way and at tower 
sites, substations, counterpoise sites, pulling and tensioning sites, and staging areas.  These 
impacts would include damage to vegetation from clearing, cutting, or crushing; loss of soil 
structure from digging and other activities; and soil compaction from vehicles and construction 
equipment (see Chapter 14, Geology and Soils).  Exposed soil at a construction site could be 
eroded by stormwater runoff, causing sedimentation and changes in the hydrology of the site.  
However, standard mitigation measures would prevent or minimize erosion; no-to-low impacts 
would occur.  
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Construction areas are also vulnerable to weed invasion—particularly in areas close to existing 
weed populations—from inadvertent transportation of weed seeds or plant parts on vehicles 
and equipment that could regenerate on exposed, bare soil.  Where weeds become established, 
plant diversity is reduced and native species may be replaced.  Mitigation measures such as 
wash stations for vehicles and equipment, eradication of noxious weeds before construction 
begins, and reseeding disturbed areas would reduce this potential.  Pre-construction and 
post-construction weed surveys would be done to identify and map noxious weeds and identify 
newly established noxious weeds in or near construction areas.  BPA would address control or 
eradication of these weeds during construction or afterwards during maintenance of the 
project.  Because vegetation management occurs more frequently around substations (annual 
herbicide applications, etc.), noxious weeds are more likely to be detected and eradicated in 
these areas.  However, non-native, invasive plants not on the county or state noxious weed lists 
would not be actively managed along the right-of-way, access roads, or substations, and could 
still present a threat to native ecosystems. 

In areas disturbed by construction, where soils and hydrology could be adequately restored and 
low-growing disturbed vegetation reestablished, temporary, low impacts would occur.  With 
mitigation measures, including reseeding with appropriate seed mixes and possible soil 
cultivation to reduce soil compaction, vegetation in the construction area would be expected to 
reestablish within a few growing seasons, particularly if weed spread can be prevented or 
suppressed.  If weeds become established in spite of control efforts, or if the soil structure and 
hydrology are too damaged, preconstruction plant communities could become permanently 
altered.  In these cases, the vegetation community would be degraded and experience 
low-to-high impacts, depending on the quality and protected status of the preconstruction 
community, and extent of the alteration.  WNHP priority ecosystems and WDNR Protected 
Areas, for instance, would experience moderate-to-high impacts.  Tall-growing vegetation 
would not be allowed to remain, causing these communities to be permanently altered.  Spread 
of noxious weeds would cause low-to-high impacts, depending on the status of the weed 
species.  

Indirect effects from construction could include damage to vegetation next to construction 
areas from the effects of soil erosion and the potential spread of weeds to the wider landscape, 
which would cause low-to-high impacts depending on the quality of the surrounding plant 
communities and the status of the weed species.  Again, standard mitigation measures would 
help prevent or minimize soil erosion and the spread of noxious weeds. 

Material staging areas could cause some soil compaction, erosion, and vegetation removal, but 
these areas would most likely be located on currently developed areas or highly disturbed paved 
or cleared and graded areas.  Staging areas would be between 5 and 15 acres and locations 
would be identified before construction.  Vegetation would likely be weedy, non-native species, 
and impacts would be limited to mowing or trampling.  Preconstruction vegetation would be 
allowed to reestablish or be reseeded following construction.  No-to-low impacts would occur. 

17.2.2.2 Operation and Maintenance 

Vegetation Management 

BPA conducts ongoing vegetation management under its Vegetation Management Program 
(BPA 2000a).  Manual, mechanical (including brushing, cutting, and trimming), chemical, and 
biological methods of vegetation management are used to control noxious weeds and foster 
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low-growing plant communities to keep tall shrubs and trees from interfering with transmission 
lines.  Along the right-of-way, woody vegetation would be cut every 2 to 8 years, and herbicides 
applied for noxious weed control every 3 to 10 years, where appropriate.  Vegetation 
management activities prevent forest development within the right-of-way and sometimes 
outside of the right-of-way (danger trees), and create a corridor with native and non-native 
herbaceous plants and shrubs.  Crops, pasture, and residential and urban landscaping can 
generally occur, although tall-growing vegetation may need to be removed or trimmed.  All 
vegetation is removed in substation yards and 6 feet beyond the substation fence.  Brushing and 
cutting are used to maintain the edges of access roads. 

Typical vegetation management in transmission line rights-of-way and along access roads would 
generally have low impacts on vegetation because there would be little to no ground 
disturbance or soil exposed.  Trampled vegetation and soil compaction from vehicles and crews 
during vegetation maintenance would be temporary, infrequent, and, minor; and, although 
forest vegetation types would not be allowed to reestablish, other vegetation types would 
persist (except within a substation yard).  Impacts would be greater if vegetation maintenance 
such as brushing or mowing inadvertently harmed special-status species (causing 
moderate-to-high impacts, depending on the extent of the damage), spread weeds (low-to-high 
impacts depending on weed status), or introduced weeds to or otherwise damaged 
special-status plant habitats (high impacts).  Any herbicide use would increase the risk of 
herbicide drift or leaching that could damage non-target plants, including special-status species, 
both within and outside the right-of-way.  However, BPA would reduce this risk by hiring 
qualified contractors and requiring them to properly handle and apply herbicides.  With 
appropriate methods, some vegetation management activities would help maintain herbaceous 
vegetation communities such as emergent wetlands and native prairies. 

Maintenance 

Transmission line maintenance could crush vegetation and compact soils in work areas around 
towers, but these disturbances would be infrequent and minor with no permanent damage, 
causing low impacts.  During some maintenance activities such as emergency repair work, heavy 
equipment and vehicles could travel off designated access roads, which could damage 
vegetation and compact soils.  Impacts would likely be greater than typical maintenance work, 
creating low-to-high impacts depending on the quality of the surrounding plant community.  
Site restoration may be attempted if the degree of damage is high, if special-status species or 
WNHP priority ecosystems are affected, or if noxious weed species are present.   

Access road maintenance could include grading and culvert replacement.  These activities are 
similar to construction activities and could cause soil disturbance, vegetation removal or 
damage, erosion, and changes in hydrology that could damage plants and alter plant 
communities.  Soil disturbed by these activities could also provide a place for weeds to become 
established.  These disturbances would create low-to-high impacts, depending on the quality of 
the surrounding plant community.  Standard mitigation measures would help minimize the area 
disturbed, prevent or minimize erosion, re-establish vegetation, and prevent or minimize the 
spread of noxious weeds. 

Maintenance vehicles driven over grassy areas during the dry season could start fires.  However, 
because fire prevention and control measures would be used, the project would cause 
no-to-low impacts from fire (see Chapter 10, Public Health and Safety). 
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Impacts common to 
action alternatives are 
in Section 17.2.2.  The 
remaining sections 
discuss impacts unique 
to each alternative, and 
recommended 
mitigation measures. 

 

17.2.2.3 Sundial Substation  

The Sundial site is covered with herbaceous vegetation.  Construction would permanently 
remove 40 acres of herbaceous vegetation.  This includes about 11 acres of moderately 
functioning herbaceous emergent wetlands (see Section 16.1.5, Sundial Substation).  Although 
low-quality wetlands sometimes support special-status species, there are no documented 
occurrences in the area.  Because the wetlands are already disturbed, impacts to vegetation 
would be low-to-moderate (see Chapter 16, Wetlands).   

17.2.3 Castle Rock Substation Sites 

17.2.3.1 Casey Road  

The Casey Road site is in production forest and shrubland vegetation 
types that include recently harvested areas and young forest.  No 
special-status species or habitats are documented to occur in this 
area.  Weedy species could occur at this site due to frequent 
disturbance from timber production. 

Construction would permanently remove about 63 acres of vegetation.  This would include 
about 38 acres of production forest, 24 acres of shrubland, and 1 acre of rural landscaped.  
Because the vegetation has little native diversity, impacts from plant removal and crushed 
vegetation would be low.   

17.2.3.2 Baxter Road 

The Baxter Road site is in the production forest vegetation type and supports young to 
middle-aged trees.  Some forest and wetland areas are within the riparian zone of Baxter Creek.  
Because this is a disturbed production forest area, WNHP priority ecosystems would not likely 
occur.  The wetland and riparian areas could provide suitable habitat for special-status species 
(see Table 17-1), although no special-status species or habitats are documented to occur in the 
area.  Noxious weeds that grow in wetlands or aquatic environments could occur at this site due 
to frequent disturbance from timber production. 

Construction would permanently remove about 47 acres of production forest vegetation.  This 
includes a small area of forested (less than 0.6 acre of forested wetland; see Chapter 16, 
Wetlands) that could be high-quality native plant habitat.  Since most impacts would be to 
previously harvested production forest, impacts to vegetation would be low.     

17.2.3.3 Monahan Creek  

The Monahan Creek site includes the rural landscaped vegetation type composed primarily of 
pasture, with some mature forest, forest vegetation, and shrubland.  The northern portion of 
the site supports a stand of mixed coniferous and deciduous forest, particularly in areas near 
Monahan Creek.  Western wahoo (Euonymus occidentalis var. occidentalis) (a state-listed 
species) is within 1 mile of the site, making it the only substation site with a documented 
special-status plant occurrence in the vicinity.  There are no documented occurrences of this 
species on-site, but suitable habitat could be present in the forested areas.  Also, the potential 
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for noxious weeds at this site is great due to the high level of previous disturbance to vegetation 
from agricultural activities. 

Construction would permanently remove about 67 acres of vegetation.  The vegetation types 
include about 2 acres of mature forest, 18 acres of forest, 1 acre of shrubland, and 46 acres of 
rural landscaped vegetation.  Losses of rural landscaped vegetation, production forest, and 
shrubland would be low impacts.  The removal of mature forest would be a high impact.  The 
proximity of western wahoo increases the possibility that it could be present at the Monahan 
Creek site and could experience moderate-to-high impacts depending on whether impacts 
would contribute to the need for federal listing.  It is considered secure globally, but critically 
imperiled at the state level (with five or fewer known occurrences) (WNHP 2011a). 

17.2.4 West Alternative 

17.2.4.1 General Vegetation Types 

The general vegetation types with the most acreage affected by 
the West Alternative would be shrubland and forest, although all 
general vegetation types would be affected (see Tables 17-2 and 
17-3).  Of the total 366 acres of shrubland affected by this 
alternative, right-of-way clearing would affect 307 acres, and 
towers, access roads, and substations would permanently remove 
59 acres, all low impacts.  The West Alternative would also clear 
372 acres of the forest vegetation type for right-of-way, towers, 
access roads, and substations, a moderate impact.  About 
27 acres of mature forest would be cleared under this alternative, a high impact (see 
Tables 17-2 and 17-3).  About 13 acres of production forest would be cleared for access roads, a 
low impact. 

Towers, access roads, and substations would permanently remove 106 acres of the herbaceous 
vegetation type, which would generally be a low impact except where special-status plant 
habitats or species would be affected in the Lacamas Prairie Natural Area (see  Section 17.2.4.2, 
Special-Status Plant Habitats), or wherever prairie or wetlands could occur.  Right-of-way would 
cross an additional 342 acres of herbaceous vegetation, which would have no impact since 
vegetation is low-growing and clearing would not be required for safe operation of the line. 

About 241 acres of rural landscaped and urban/suburban landscaped vegetation types together 
would experience no-to-low impacts from right-of-way clearing, towers, access roads, and 
substations. 

17.2.4.2 Special-Status Plant Habitats 

High impacts would result from removal and alteration of special-status plant habitats and high-
quality plant communities, including those within the Lacamas Prairie Natural Area and the 
WDNR Forest Riparian Conservation Easement.  Through the Lacamas Prairie Natural Area, 
portions of the new line and access roads could be in new right-of-way, existing cleared right-of-
way, and/or expanded existing right-of-way.  Thirty-three acres of the Lacamas Prairie Natural 
Area (within the proposed WDNR Natural Resource Conservation Area) would be crossed by the 
right-of-way.  This would create a high impact on less than 1 acre of Oregon white oak 
woodlands, and no impact where the right-of-way would cross wet prairie (where no clearing 
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Special-Status Species 

State and Global 
Conservation Rankings  

 Critically Imperiled:  
5 or fewer known 
occurrences 

 Imperiled:  6–20 
known occurrences 

 Rare:  21–100 known 
occurrences 

 Source:  WNHP 2011a 

would be needed).   In addition, 11 acres of the Lacamas Prairie Natural Area would be lost to 
towers (1 acre), new access roads (6 acres), and improved access roads (4 acres), a high impact.   

A portion of the WDNR Forest Riparian Conservation Easement would also be within the 
right-of-way; vegetation removal in this easement would be a high impact since tree removal 
would be necessary (impacted acreage is unknown at this time) (see Section 5.2.4.2, Land Use, 
Open Space).   

A tufted hairgrass-California oatgrass priority ecosystem is located in the proposed Natural Area 
Preserve; however, it would not likely be affected unless project activities spread weeds.  

17.2.4.3 Special-Status Species 

Based on the location of current documented occurrences in 
the impacted area and habitat requirements, habitat and plant 
losses could occur for four special-status species:  Bradshaw’s 
lomatium (0.08 acre), small-flowered trillium (4.3 acres), dense 
sedge (1 acre), and Nutall’s quillwort (0.5 acre).  Small-
flowered trillium would primarily be affected by right-of-way 
clearing (4 acres) (it needs forest canopy and shade cover to 
survive), but also new and improved access roads and a tower 
(0.3 acre).  Bradshaw’s lomatium, Nutall’s quillwort, and dense 
sedge would be affected by an improved access road.  The 
impact to Bradshaw’s lomatium would be high.  Losses could affect species recovery since it is 
critically imperiled at the state level and imperiled at the global level, according to conservation 
rankings by the state of Washington and the conservation organization NatureServe, which 
provide an additional measure of population status for special-status species (WNHP 2011a).  
Impacts to small-flowered trillium, dense sedge, and Nuttall’s quillwort would be moderate-to-
high depending on whether impacts would contribute to the need for federal listing.  Small-
flowered trillium is imperiled/rare at both the state and global levels; dense sedge and Nuttall’s 
quillwort are critically imperiled within the state of Washington, but globally secure (WNHP 
2011a).   

In addition, four other special-status species have current documented occurrences in the study 
area, indicating an increased likelihood that they could be present and affected by project 
activities, although they are not crossed by the project.  They include Hall’s aster, Oregon 
coyote-thistle, tall bugbane, and western wahoo (see Table 17-1).  If affected, impacts to Oregon 
coyote-thistle would be high; impacts to the other three species would be moderate-to-high.  
All are secure globally with the exception of tall bugbane, which is considered rare (WNHP 
2011a).  At the state level, the only known population of Oregon coyote-thistle in Washington is 
the one identified in this analysis, with Oregon being the only other state where it is known to 
occur.  Western wahoo and Hall’s aster are critically impaired at the state level.   
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Impact Option Discussion 

Impacts to higher quality 
vegetation types, special-status 
plant habitats, and special-status 
species are discussed for each 
option.  See Maps 17-1A through 
17-1D and Tables 17-2 and 17-3 
for all impacts. 

  

 

17.2.4.4 West Option 1, 2, and 3 

West Option 1 would clear 15 fewer acres of forest.  The 
proposed right-of-way would cross an additional 28 acres of 
the Lacamas Prairie Natural Area.  New access roads would 
remove an additional 4 acres, and towers and improved 
access roads would remove an additional 2 acres of this 
special-status plant habitat.  These impacts affect the 
proposed WDNR NAP and an additional acre of a WNHP 
Oregon white oak woodland priority ecosystem.  Clearing for right-of-
way (19 additional acres), and a new access road (1 additional acre) 
would remove or degrade 20 acres of habitat with documented 
occurrences of small-flowered trillium.  In addition, 4 additional acres 
of Bradshaw’s lomatium would be removed by towers (0.6 acre), a new 
access road (3.3 acres), and an improved access road (0.1 acre).  These 
project activities would also remove Oregon coyote-thistle (0.4 
additional acre), and a tower and new road would remove an area with 
Hall’s aster (0.2 additional acre), and Nuttall’s quillwort (3.3 additional 
acres).  (Although the latter four species are also in the right-
of-way [see Table 17-1], they require herbaceous 
habitat, which would not be affected by right-of-
way clearing).   

West Options 2 and 3 would have 14 fewer acres 
of right-of-way and 4 fewer acres of towers and 
new and improved access roads (4 fewer acres) 
through the Lacamas Prairie Natural Area than 
the West Alternative.  They would also avoid the 
WDNR Forest Riparian Conservation Easement 
and WNHP Oregon white oak woodland priority 
ecosystems, and the documented populations of dense sedge.  West Options 2 and 3 would, 
however, clear more mature forest vegetation for new right-of-way (West Option 2, 5 acres; 
West Option 3, 3 acres).  West Option 2 would remove 9 fewer acres of forest (see Tables 17-2 
and 17-3).  West Option 3 would remove 31 more acres of forest (see Tables 17-2 and 17-3).   

Impact levels on vegetation would be the same as the West Alternative.   
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Table 17-2  General Vegetation Types Impacted by Right-of-Way Clearing 
(Acres)1,2,3,4 

Alternatives and 
Options 

Mature 
Forest 

Forest 
Production 

Forest 
Shrubland 

Rural 
Landscaped

5
 

Urban/ 
Suburban 

Landscaped
5
 

West Alternative 23 285 0 307 79 87 

West Option 1 N/C -14 N/C +3 -2 N/C 

West Option 2 +5 -10 +9 +2 +7 N/C 

West Option 3 +3 +27 +21 +22 +31 N/C 

Central Alternative 12 228 910 42 26 20 

Central Option 1 N/C +1 +39 +2 N/C N/C 

Central Option 2 +5 +35 -76 +4 -1 -6 

Central Option 3 +3 +53 -175 -3 +10 -1 

East Alternative 10 163 961 34 28 19 

East Option 1 +5 +13 -56 +3 +8 -8 

East Option 2 -6 +21 N/C +1 N/C N/C 

East Option 3 N/C -6 +22 +3 N/C N/C 

Crossover Alternative 37 239 588 208 59 21 

Crossover Option 1 -1 +16 N/C +16 -6 +1 

Crossover Option 2 +1 +2 N/C +54 +14 N/C 

Crossover Option 3 +1 +28 +16 +6 +14 N/C 

Notes: 

N/C – No net change from the action alternative. 

1.  To avoid double counting impacts, the acreages for substations, and access roads and towers that occur within the 
right of way, were subtracted from right-of-way acreages.  These acreages are in Table 17-3.  

2. 150-foot wide right-of-way 

3.  The value for each option represents the net change from the action alternative.  It was calculated as the acres 
added by the option minus the acres in the segments the option replaces. 

4.  Clearing for danger trees outside the right-of-way is unknown at this time and not included in these calculations. 

5.  Right-of-way clearing would only affect portions of the acreages given for these general vegetation types; i.e., where 
trees and tall shrubs are present.  Herbaceous vegetation is below clearing requirements and not included in this table. 

Sources:  Herrera 2010, USGS 2011 
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Table 17-3  General Vegetation Types Converted to Towers, Access Roads, and Substations (Acres)1 
 

 Mature Forest Forest Production Forest Shrubland Herbaceous Rural Landscaped Urban/Suburban 

Alternatives  
and 

Options 
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West 
Alternative 

<1 0 1 2 4 6 20 16 18 60 0 5 8 0 13 7 29 22 1 59 11 37 18 40 106 2 5 12 46 65 3 4 3 0 10 

West Option 1 N/C N/C N/C N/C N/C N/C N/C -1 N/C -1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +2 N/C N/C +2 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

West Option 2 N/C N/C N/C N/C N/C N/C N/C +1 N/C +1 N/C +1 +<1 N/C +2 N/C +2 -<1 N/C +1 N/C +3 -5 N/C -2 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

West Option 3 N/C N/C N/C N/C N/C +1 +1 +2 N/C +4 +<1 +7 +4 N/C +12 N/C +4 +2 N/C +6 N/C -2 -4 N/C -6 +<1 N/C N/C N/C +1 N/C N/C N/C N/C N/C 

Central 
Alternative 

0 <1 0 0 <1 5 25 45 0 75 19 100 185 47 351 2 7 23 0 32 3 10 7 40 60 <1 2 19 0 22 0 <1 2 0 3 

Central 
Option 1 

N/C N/C N/C N/C N/C N/C N/C -1 N/C -1 +<1 +2 +9 -9 +3 -<1 +<1 +2 +24 +26 N/C N/C N/C N/C N/C N/C N/C +8 +1 +9 N/C N/C N/C N/C N/C 

Central 
Option 2 

N/C N/C N/C +2 +2 +1 +11 -5 +18 +25 -2 +1 -12 -47 -60 -<1 N/C -3 +1 -3 N/C -<1 -2 N/C -3 N/C N/C +<1 +46 +47 N/C N/C N/C N/C N/C 

Central 
Option 3 

N/C N/C N/C N/C N/C +2 +6 -4 N/C +4 -4 -11 -18 N/C -33 N/C -1 -2 N/C -3 N/C +1 N/C N/C +1 N/C +2 +4 N/C +6 N/C N/C N/C N/C N/C 

East 
Alternative 

0 <1 2 0 3 3 16 32 0 51 19 84 275 47 425 2 5 48 0 55 3 10 12 40 65 1 3 45 0 49 0 <1 2 0 3 

East Option 1 N/C N/C N/C +2 +2 N/C +6 -3 +18 +21 -1 +<1 -11 -47 -58 N/C +<1 -7 +1 -5 N/C N/C -2 N/C -2 +<1 +1 -<1 +46 +47 N/C N/C -<1 N/C -1 

East Option 2 N/C N/C -2 N/C -2 +<1 +<1 -<1 N/C +1 N/C -5 -45 N/C -50 N/C N/C -15 N/C -15 N/C N/C -2 N/C -2 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

East Option 3 N/C N/C N/C N/C N/C N/C -3 N/C N/C -3 +<1 N/C N/C N/C +1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Crossover 
Alternative 

<1 2 3 2 8 5 21 32 18 76 12 65 122 0 199 5 16 44 1 66 3 11 9 40 63 2 3 12 46 63 <1 1 2 0 4 

Crossover 
Option 1 

N/C N/C N/C N/C N/C N/C +2 -<1 N/C +1 N/C N/C N/C N/C N/C +<1 +2 N/C N/C +3 +2 +7 +3 N/C +12 N/C N/C +<1 N/C +1 N/C N/C N/C N/C N/C 

Crossover 
Option 2 

N/C N/C N/C -2 -2 N/C N/C +3 -18 -15 N/C N/C +5 +47 +52 +3 +2 +9 -1 +13 N/C N/C N/C N/C N/C N/C +1 +4 -46 -41 N/C N/C N/C N/C N/C 

Crossover 
Option 3 

N/C N/C N/C -2 -2 N/C +<1 +3 -18 -14 +<1 +<1 +4 +47 +53 +<1 +2 +10 -1 +12 N/C N/C N/C N/C N/C N/C +1 +4 -46 -41 N/C N/C N/C N/C N/C 

Notes: 

N/C – No net change from the action alternative.  

1. The value for each option represents the net change from the action alternative.  It was calculated as the acres added by the option minus the acres in the segments the option replaces. 
2.  Many improved access roads could be overgrown or would need to be widened; vegetation would need to be removed. 
Sources:  Herrera 2010, USGS 2011 
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17.2.5 Central Alternative 

17.2.5.1 General Vegetation Types 

The general vegetation type with the most acreage affected by 
the Central Alternative would be production forest.  About 
1,261 acres of this vegetation type would be cleared for right-of-
way, towers, access roads, and substations, which would be a low 
impact (see Tables 17-2 and 17-3).  The same disturbances would 
affect the other forested vegetation types; 303 acres of forest 
would be cleared under this alternative, a moderate impact, and 
13 acres of mature forest would be cleared under this alternative, 
a high impact.  

About 74 acres of shrubland would be affected by this alternative.  Right-of-way clearing could 
affect 42 acres of shrubland, while towers and access roads would permanently remove 32 acres 
of shrubland, both low impacts (see Tables 17-2 and 17-3).  A similar amount of herbaceous 
vegetation would be affected; 60 acres would be removed by towers, access roads, and 
substations, a low impact.  The right-of-way would cross an additional 55 acres of herbaceous 
vegetation, which would have no impact since clearing would not be required.  Rural landscaped 
and urban/suburban vegetation types together would have no-to-low impacts on 71 acres from 
right-of-way clearing, towers, and access roads.  

17.2.5.2 Special-Status Plant Habitats 

No known special-status plant habitats identified by the WNHP, ORBIC, or WDNR (see 
Section 17.1.2, Special-Status Plant Habitats) would be affected by the Central Alternative.  

17.2.5.3 Special-Status Species 

Two special-status species could be affected by the Central Alternative.  Based on the location of 
current documented occurrences in the impacted area and habitat requirements, right-of-way 
clearing, towers, and access roads would remove plants and habitat of small-flowered trillium 
(4.3 acres) (it needs forest canopy and shade cover to survive), while a tower and a new access 
road would remove plants and habitat for hairy-stemmed checker-mallow (0.8 acre).  Impacts to 
hairy-stemmed checker-mallow would be high since it is critically imperiled at the state level 
and imperiled at the global level, and impacts could contribute to the need for federal listing.  
(While hairy-stemmed checker-mallow does occur within the right-of-way of the Central 
Alternative, it occurs in herbaceous habitat [see Table 17-1] and would not be affected by right-
of-way clearing).  Impacts to small-flowered trillium would be moderate-to-high, since it is 
imperiled/rare at both the state and global levels (WNHP 2011a).  (The same small-flowered 
trillium population would experience the same impacts by all action alternatives because it is on 
Segment 52).   

Two additional special-status species—soft-leaved willow and tall bugbane—have current 
documented occurrences in the study area, indicating an increased likelihood that they could be 
present and affected by project activities, although they are not crossed by the project.  If 
affected, impacts would be moderate.  Both are globally secure, with soft-leaved willow 
imperiled at the state level and tall bugbane rare (WNHP 2011a). 
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17.2.5.4 Central Options 1, 2, and 3 

Central Option 1 crosses 
similar types of vegetation 
as the Central Alternative 
and would create similar 
impacts (see Tables 17-2 
and 17-3). 

Central Option 2 would 
remove 7 more acres of 
mature forest, and 60 
more acres of forest (see 
Tables 17-2 and 17-3). 

Central Option 3 would remove 3 more acres of mature forest, and 57 more acres of forest.  
Central Option 3 could also impact a WDNR Permanent Research Plot and Genetic Reserve, a 
special-status plant habitat (exact acreages are unknown at this time, but impacts would be 
moderate-to-high depending on whether the site could continue to be used for research).  
Conversely, it would avoid the population of hairy-stemmed checker-mallow.   

Impact levels on vegetation would be the same as the Central Alternative.   

17.2.6 East Alternative 

17.2.6.1 General Vegetation Types 

The most common vegetation type affected by the East 
Alternative would be production forest.  About 1,386 acres of this 
vegetation type would be cleared for right-of-way, towers, access 
roads, and substations, which would be a low impact (see 
Tables 17-2 and 17-3).  Of the other forested vegetation types, 
214 acres of forest would be cleared, a moderate impact; and 
13 acres of mature forest would be cleared, a high impact. 

The remaining vegetation types would experience fewer or lower-
level impacts (see Tables 17-2 and 17-3).  About 89 acres of shrubland would be affected.  Right-
of-way clearing could affect 34 acres of shrubland, and towers and access roads would remove 
55 acres of shrubland, both low impacts.  About 65 acres of herbaceous vegetation type would 
be cleared for towers, access roads, and substations, a low impact except where special-status 
plant habitats would be affected (see Section 17.2.6.2 Special-Status Plant Habitats).  The right-
of-way would cross 54 acres of herbaceous vegetation, which would have no impact since 
clearing would not be required.  About 99 acres of rural landscaped and urban/suburban 
landscaped vegetation types together would have no-to-low impacts from right-of-way clearing 
and low impacts from towers and access roads. 

17.2.6.2 Special-Status Plant Habitats 

One special-status plant habitat could be affected by the East Alternative.  About 0.5 acre of an 
existing access road to be improved crosses the southern edge of the herbaceous bald along 
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Segment O.  Although species composition is unknown at this time, it could qualify as a WNHP 
North Pacific herbaceous bald and bluff priority ecosystem (it is not currently documented as 
such by WNHP), or as a high quality plant community.  If so, disturbance to this plant community 
and the possible spread of weedy species would cause moderate-to-high impacts.  Since 
disturbance would likely be located along the edge of the potential priority ecosystem, 
disturbance or damage could be minimized, decreasing impacts to low. 

17.2.6.3 Special-Status Species 

Based on the location of current documented occurrences in the impacted area and habitat 
requirements, right-of-way clearing and towers and access roads would remove or alter habitat  
of only one special-status species:  small-flowered trillium (4.3 acres [it needs forest canopy and 
shade cover to survive]).  These losses would be moderate-to-high depending on whether the 
impacts would contribute to the need for federal listing, given that it is imperiled/rare at the 
state and global levels (WNHP 2011a).  (The same small-flowered trillium population would 
experience the same impacts by all action alternatives).   

Two additional special-status species—soft-leaved willow and tall bugbane—have current 
documented occurrences in the study area, indicating an increased likelihood that they could be 
present and affected by project activities, although they are not crossed by the project.  If 
affected, impacts would be moderate.  Both are globally secure, with soft-leaved willow 
imperiled at the state level and tall bugbane rare (WNHP 2011a). 

17.2.6.4 East Options 1, 2, and 3 

East Option 1 would 
remove 7 additional acres 
of mature forest, and 
34 additional acres of 
forest (see Table 17-2 with 
Table 17-3). 

East Option 2 would 
remove less mature forest 
(8 fewer acres), but more 
forest (22 additional 
acres). 

East Option 3 would remove 9 fewer acres of forest.  

Impact levels on vegetation would be the same as the East Alternative.   
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17.2.7 Crossover Alternative 

17.2.7.1 General Vegetation Types 

The most common vegetation type that would be affected by 
the Crossover Alternative would be production forest.  About 
787 acres of this vegetation type would be cleared for right-of-
way, towers, and access roads, which would be a low impact 
(see Tables 17-2 and 17-3).  Of the other forested vegetation 
types, about 315 acres of forest would be cleared, a moderate 
impact, and about 44 acres of mature forest would be cleared, a 
high impact. 

The remaining general vegetation types would have either fewer or lower impacts (see 
Tables 17-2 and 17-3).  About 274 acres of shrubland would be affected.  Right-of-way clearing 
could alter 208 acres of shrubland, and towers, access roads, and substations would remove an 
additional 66 acres of shrubland, both low impacts.  About 63 acres of herbaceous vegetation 
type would be cleared for towers, access roads, and substations, a low impact except where 
special-status plant habitats could be affected (see Section 17.2.6.2 Special-Status Plant 
Habitats).  Right-of-way would cross over an additional 88 acres of herbaceous vegetation, 
which would have no impact since clearing would not be required.  Depending on the need for 
tree removal, about 147 acres of rural landscaped and urban/suburban landscaped vegetation 
types together would experience no-to-low impacts from right-of-way clearing, towers, access 
roads, and substations. 

17.2.7.2 Special-Status Plant Habitats 

Two special-status plant habitats or high quality plant communities could be affected.  Similar to 
the East Alternative, about 0.5 acre of an existing access road to be improved crosses the 
southern edge of an herbaceous bald along Segment O.  Although species composition is 
unknown at this time, it could qualify as a WNHP North Pacific herbaceous bald and bluff 
priority ecosystem (it is not currently documented as such by WNHP), or as a high quality plant 
community.  If so, disturbance to this plant community and the possible spread of weedy 
species would cause moderate-to-high impacts.  Since disturbance would likely be located along 
the edge of the potential priority ecosystem, disturbance or damage could be minimized, 
decreasing impacts to low.  The second habitat is the WDNR Forest Riparian Conservation 
Easement.  Vegetation removal in this easement would be a high impact since a portion would 
be within the right-of-way, and tree removal would be necessary (impacted acreage is unknown 
at this time) (see 5.2.4.2, Land Use, Open Space).   

17.2.7.3 Special-Status Species 

Based on the location of current documented occurrences in the impacted area, right-of-way 
clearing and towers and access roads could remove or alter habitat of only one special-status 
species:  small-flowered trillium (4.3 acres) (it needs forest canopy and shade cover to survive).  
These losses would be moderate-to-high depending on whether the impacts could contribute to 
the need for federal listing, given that it is imperiled/rare at the state and global levels (WNHP 
2011a).  (The same small-flowered trillium population would experience the same impacts by all 
action alternatives).   
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Two additional special-status species— bolandra (Bolandra oregano) and tall bugbane—have 
current documented occurrences in the study area, indicating an increased likelihood that they 
could be present and affected by project activities, although they are not crossed by the project.  
If affected, impacts would be moderate for tall bugbane, which is globally secure and rare at the 
state level, and moderate-to-high for bolandra, which is globally rare and imperiled at the state 
level (WNHP 2011a). 

17.2.7.4 Crossover Options 1, 2, and 3 

Crossover Option 1 would pass through the Lacamas Prairie Natural Area and potentially disturb 
8 acres of this special-status plant habitat from new right-of-way (8 acres) and a tower and new 
access road (less than 
1 acre).  These 
disturbances would 
increase impacts, 
depending on the need for 
tree removal, but would 
not affect any known 
WNHP priority ecosystems 
in the Lacamas Prairie 
Natural Area.  Crossover 
Option 1 would also remove an additional 16 acres of forest (see Tables 17-2 and 17-3).   

Crossover Option 2 would reduce impacts by removing 14 fewer acres of forest.     

Crossover Option 3 would increase impacts by removing 13 more acres of forest.   

Impact levels on vegetation would be the same as the Crossover Alternative.   

17.2.8 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2 of Chapter 3, 
Project Components.  The following additional mitigation measures have been identified to 
avoid, minimize, or eliminate adverse vegetation impacts (especially special-status species and 
habitats) by the action alternatives.  Chapter 16, Wetlands, and Chapter 19, Fish, recommend 
mitigation measures for vegetation clearing in wetlands and riparian areas.  All mitigation 
measures would be completed before, during, or immediately after project construction unless 
otherwise noted.  

 Prior to construction, perform surveys to confirm the presence or absence of 
special-status species and habitats where they have the potential to occur in areas 
potentially affected by the proposed project. 

 Identify known special-status plant populations and habitats, including an appropriate 
buffer, as sensitive areas in construction documents and maps used by construction 
contractors, maintenance contractors, and BPA personnel. 

 Mark and sign (as sensitive areas) the boundaries of special-status plant populations and 
habitats located near or adjacent to construction sites where work is prohibited, and 
install protective fencing as needed, including an appropriate buffer, to ensure they are 
not disturbed during construction. 
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 Explain all vegetation-related mitigation measures and permit conditions to 
construction contractors and BPA personnel during a preconstruction meeting detailing 
environmental requirements. 

 Restrict construction activities, including vehicle access and equipment storage, to the 
smallest area necessary to work effectively and safely while limiting removal and 
disturbance to vegetation, special-status species and habitats, and other sensitive plant 
communities; and to help prevent weed introduction or spread.   

 Where possible, in areas not already infested with high concentrations of weeds and 
particularly where ground disturbance affects special-status species or habitats, 
stockpile excavated topsoil during construction and use it to restore excavated areas to 
former grades to help retain the native seed bank present in the soils. 

 Reseed disturbed areas after construction and regrading are complete, as soon as 
possible and at the appropriate time for germination, with a seed mix identified in the 
Stormwater Management Manual for Western Washington (Ecology 2005a), with an 
appropriate native seed mix in sensitive vegetation areas, with one most appropriate for 
establishment in a weed-infested area, or with a seed mix agreed upon with landowners 
for use on their property. 

 Monitor seed germination of seeded areas with at least three field visits per year until 
site stabilization (defined as at least 70 percent cover by native or acceptable non-native 
species) is achieved; if vegetative cover is inadequate, implement contingency measures 
and reseed to ensure adequate revegetation of disturbed soils. 

 Clean construction vehicles and other equipment at established wash stations before 
entering construction work areas. 

 Conduct the following:  (1) a preconstruction weed survey of areas that would be 
disturbed by construction activities to document weed distribution present at that time; 
and (2) a post-construction weed survey of all areas disturbed by construction activities 
to determine if noxious weeds were introduced or spread. 

 Implement appropriate control measures of weed infestations caused by construction 
activities. 

 Use noxious weed control practices that minimize harm to special-status species and 
their habitats. 

 Obtain rock and other fill materials from weed-free quarries. 

 Use certified weed-free straw for use in erosion control, if available in the project area. 

 Use the procedures outlined in BPA’s Transmission System Vegetation Management 
Program (BPA 2000a) to address and minimize noxious weed problems during 
construction and subsequent management activities. 

17.2.9 Unavoidable Impacts 

Unavoidable impacts on vegetation common to all action alternatives include temporary 
removal or disturbance of vegetation during construction, and permanent vegetation loss to 
tower footings, access roads, and substation facilities. Permanent loss of forest and conversion 
of forest to low-growing vegetation types within the 150-foot-wide right-of-way and outside of 
the right-of-way for removal of danger trees also would occur.  Noxious weed introduction likely 
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would occur to some degree, even with implementation of identified weed control measures. 
This unavoidable weed introduction or spread could impact native plant communities 
depending on their status and ability to recover. 

17.2.10 No Action Alternative 

The No Action Alternative would avoid impacts on vegetation from the project because no new 
transmission lines, access roads, or substations would be constructed.  Current and future 
actions in the project area by others, besides BPA, could affect plant communities, reduce 
species diversity, and affect special-status plant habitats or special-status species and their 
habitat, through removal or degradation of existing plant communities, and conversion to non-
native plant communities.  Actions that would affect vegetation include ongoing commercial 
practices, maintenance of existing rights-of-way, road maintenance and development, 
residential and commercial development ongoing commercial timber harvest, and effects from 
climate change. 
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Chapter 18 Wildlife  
This chapter describes existing wildlife resources in the project area, and how 
the project alternatives could affect these resources.  Related wetland and 
vegetation information are in Chapter 16, Wetlands, and Chapter 17, 
Vegetation.   

18.1 Affected Environment 

Wildlife species that would be affected by the project include those that occur in forest, 
production forest, shrubland, open, and urban/suburban habitats.  These categories correspond 
with the general vegetation types discussed in Chapter 17, Vegetation, and shown on 
Maps 17-1A through 17-1D, with some minor differences (see Table 18-1).   

Table 18-1  Wildlife Habitats1 and Corresponding Vegetation Types2 

Wildlife Habitat Vegetation Types 

forest  forest; mature forest 

production forest production forest 

shrubland shrubland 

open  
herbaceous;  

rural landscaped 

urban/suburban urban/suburban landscaped 

Notes: 

1.  WDFW priority habitats are treated as a subset of general wildlife habitats.  See 
Section 18.1.1, Wildlife Habitats and Species.   

2.  See Chapter 17, Vegetation, and Maps 17-1A through 17-1D. 

In addition, wildlife in the WDFW priority habitats (see Section 18.1.2, WDFW Priority Habitats) 
of Oregon white oak woodlands, herbaceous balds, westside prairie, old-growth/mature forest, 
freshwater wetlands and fresh deepwater, riparian areas, caves, cliffs, talus, and snags and logs 
would also be affected.  These habitats are discussed in the general wildlife habitats (see 
Section 18.1.1, Wildlife Habitats and Species) where they are typically found.  For example, 
westside prairie is a type of open habitat.   

General wildlife habitats were identified within a 3,000-foot corridor (1,500 feet either side of 
the transmission line centerline).  This area includes the transmission line right-of-way, new and 
improved access roads, substation areas, and removed, rebuilt, and new towers on existing 
right-of-way.   For WDFW Priority Habitats, the study area covers a 2-mile corridor (1 mile either 
side of the transmission line centerline).  This area includes the transmission line right-of-way, 
new and improved access roads, substation areas, and removed, rebuilt, and new towers on 
existing right-of-way.  This study area is larger than the study area for general habitats because a 
broader area allows a more accurate assessment of their likelihood to occur in the affected 
environment, and a better description of the extent of impacts to these high-value wildlife 
habitats.    
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18.1.1 Wildlife Habitats and Species   

18.1.1.1 Wildlife in Forest and Production Forest Habitats 

Forest Wildlife 

In the study area, forest habitat is generally about 60 years old and contains a mix of conifers 
and hardwoods, with conifers generally dominating.  Old-growth/mature forest, Oregon white 
oak woodlands, forested freshwater wetlands, riparian areas, herbaceous balds, and caves are 
considered WDFW priority habitats and may occur within this general wildlife habitat (see 
Section 18.1.2, WDFW Priority Habitats).     

Forest habitat occurs throughout the study area but is concentrated on either side of the Cowlitz 
River in the northern portion of the study area, and southwest of Lake Merwin in the central 
portion (see Maps 17-1A and 1C).  It covers about 33 percent of the study area along the West 
Alternative, 25 percent along the Central Alternative, 17 percent along the East Alternative, and 
30 percent along the Crossover Alternative.  The Monahan Creek substation site contains some 
forest. 

The habitat features used by forest-dependent wildlife include surface rock, logs, duff/litter, 
snags, live trees, moss, cavities, and shrubs (Johnson and O’Neil 2001).  Common wildlife species 
include mammals such as coyotes (Canis latrans), black bear (Ursus americanus), rabbits, 
squirrels, chipmunks, and Columbian black-tailed deer (Odocoileus hemionus ssp. columbianus).  
Many game birds such as ruffed grouse (Bonasa umbellus) and pheasants (Phasianus spp.) are 
found in young conifer stands, along with other common year-round resident bird species such 
as Steller’s jay (Cyanocitta stelleri), winter wren (Troglodytes hyemalis), and golden-crowned 
kinglet (Regulus satrapa).  Some of the most broadly distributed migratory species include 
Swainson’s thrush (Catharus ustulatus), Pacific-slope flycatcher (Empidonax difficilis), and 
Townsend’s warbler (Dendroica townsendii) (Johnson and O’Neil 2001).   

Thirteen special-status species could be found in forest habitat in the study area (see 
Section 18.1.4, Special-Status Wildlife).  However, only 4 of the 13 special-status species have 
documented occurrences in the study area:  bald eagle (Haliaeetus leucocephalus), elk (Cervus 
elephus), Townsend’s big-eared bat (Corynorhinus townsendii), and wood duck (Aix sponsa).  At 
least two of these—bald eagle and wood duck—are associated with forested WDFW riparian 
priority areas.  Additional special-status species could be found in old-growth/mature forests 
(see Section 18.1.2.5, Old-Growth/Mature Forest). 

Production Forest Wildlife 

Production forest habitat is similar to forest habitat, but can have lower species diversity due to 
the recurring cycle of selective tree growth and harvest—which strongly influences the 
structural characteristics, age, and composition of this habitat—and frequent disturbance—
which creates openings for weedy species.  Production forest is routinely harvested for wood 
products, but may also be managed for habitat.  In the study area, it is dominated by Douglas fir 
and western hemlock (WDNR 2009c).  The age and quality of production forest in the study area 
can vary widely, ranging from newly replanted production forest to old-growth/mature forest (a 
WDFW priority habitat).   
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Production forest also occurs frequently throughout the study area (see Maps 17-1A through 
1D), being somewhat less concentrated to the south and southwest of Lake Merwin (see 
Map 17-1C).  It is the most common general wildlife habitat in the study area along three of the 
action alternatives:  63 percent along the Central Alternative, 73 percent along the East 
Alternative, and 50 percent along the Crossover Alternative.  It only makes up 10 percent of the 
habitat along the West Alternative.  The Casey Road and Baxter Road substation sites are in 
production forest. 

The same special-status species and habitats that can occur in forest can occur in production 
forest, particularly in areas that have not been logged recently or frequently (see Section 18.1.4, 
Special-Status Wildlife).  Indeed, a similar number of old-growth/mature forests in the study 
area occur in both forest and production forest where logging has not yet occurred (or last 
occurred over 80 years ago), and 11 special-status species have been documented in production 
forest in the study area, including elk, bald eagle, Cascade torrent salamander (Rhyacotriton 
cascadae), Cope’s giant salamander (Dicamptodon copei), Dunn’s salamander (Plethodon dunni), 
Larch Mountain salamander (Plethodon larselli), Rocky Mountain tailed frog (Ascaphus 
montanus), western toad (Anaxyrus boreas), Columbian black-tailed deer, peregrine falcon 
(Falco peregrinus), and northern goshawk (Accipiter gentilis) (most of these were associated 
with WDFW priority habitats contained within production forest, including forested riparian 
areas, cliffs, and talus slopes or caves). 

18.1.1.2 Wildlife in Shrubland Habitats 

Shrubland includes areas dominated by shrubs or tree saplings, and typically occur in existing 
rights-of-way, on recently harvested production forest, and in fallow fields (see Chapter 17, 
Vegetation).  It may include or encompass WDFW priority habitats, including scrub-shrub 
freshwater wetlands, riparian areas, herbaceous balds, and caves (see Section 18.1.2, WDFW 
Priority Habitats).   

Shrubland is mixed with production forest and forest habitats in the study area and is often 
connected to open habitat (see Maps 17-1A through 1D).  It is somewhat less concentrated in 
the Vancouver area (see Map 17-1D).  It makes up about 7 percent of the West Alternative, 
4 percent of the Crossover Alternative, and 2 percent of the Central and East alternatives.  One 
acre of the Monahan Creek substation site is in shrubland. 

Native shrubland can attract large numbers of wildlife.  However, in the study area, shrubland is 
often highly disturbed and consequently dominated by weedy plant species, which can reduce 
wildlife habitat diversity.  Common wildlife include birds such as willow flycatcher (Empidonax 
traillii) and bushtit (Psaltriparus minimus); and mammals such as coyotes, squirrels, chipmunks, 
and white- and black-tailed deer.   Several species of neotropical migratory birds (those that 
breed in North America and winter in Central and South America), such as Swainson’s thrush, 
typically nest in thickets of deciduous shrubs (Johnson and O’Neil 2001). 

Five special-status species may be found in shrubland (see Section 18.1.4, Special-Status 
Wildlife).  All five species are habitat generalists, in that they can be found in a variety of 
habitats, including both forested habitats and shrubland.  Of these, only elk and Columbian 
black-tailed deer are documented in the study area.   
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18.1.1.3 Wildlife in Open Habitats  

Open habitat includes non-forested areas dominated by herbaceous plants.  It may include 
WDFW priority habitats including westside prairie, riparian areas, and freshwater wetlands (see 
Section 18.1.2, WDFW Priority Habitats).  Open habitat has diverse land uses and features that 
distinguish it from other habitat types, including frequent disturbance from cultivation, mowing, 
and harvesting; monotypic landscapes from farming and grazing practices; and low-density 
residential and farm-related development.  As such, it is generally highly disturbed and 
consequently dominated by weedy plant species, which can reduce wildlife habitat diversity.  
Similar to production forest, the quality of open habitats can vary widely across the study area. 

Open habitat, like shrubland habitat, is scattered throughout forest and production forest, and 
in and around urban/suburban habitat (see Maps 17-1A through 1D).  It is somewhat more 
concentrated along the Cowlitz River, in the area southwest of Lake Merwin, and in Castle Rock, 
Longview-Kelso, and Vancouver.  Open habitat is more common along the West Alternative than 
the more forested Central, East, and Crossover alternatives.  About 33 percent of the West 
Alternative crosses open habitat, compared to 12 percent of the Crossover Alternative, 
8 percent of the Central Alternative, and 6 percent of the East Alternative.  Open habitat makes 
up a majority of the habitat at the Monahan Creek substation site. 

Much of the wildlife that use open habitat are habitat generalists, and have adapted to using 
several habitat types for feeding and breeding, including birds such as American robin (Turdus 
migratorius), wrens, jays, crows, and vultures; and mammals such as coyotes, squirrels, 
chipmunks, and white-tailed deer.  Important habitat elements include wetlands, wells and 
water developments, deserted dwellings, shelterbelts (rows of trees and shrubs along the edges 
of agricultural fields), hedgerows, roadsides, and field borders (a band or strip of perennial 
vegetation established on the edge of cropland to reduce erosion).  Shelterbelts and field 
borders are important as stopover and breeding habitats for neotropical migratory birds 
(Johnson and O’Neil 2001).  Farm buildings and trees in farmsteads and pastures and along field 
edges provide potential nesting and roosting sites for common species such as owls, hawks, and 
bats, and many small prey mammals such as Townsend’s vole (Microtus townsendii) and vagrant 
shrew (Sorex vagrans). 

Ten special-status species can be found in open habitat in the project area (see Section 18.1.4, 
Special-Status Wildlife).  Six have been documented within the study area, including elk, sandhill 
crane (Grus canadensis), tundra swan (Cygnus columbianus), Townsend’s big-eared bat, Dunn’s 
salamander, and western pond turtle (Actinemys marmorata).  Two of these—Dunn’s 
salamander and western pond turtle—are associated with WDFW priority habitats contained 
within open habitat, including riparian areas and wetlands.     

18.1.1.4 Wildlife in Urban/Suburban Habitat 

Urban/suburban habitat is a mix of natural and developed environments that support a 
relatively low diversity and density of wildlife species.  However, it may include small areas of 
WDFW priority habitats including westside prairie, riparian areas, freshwater wetlands, and 
Oregon white oak woodlands (see Section 18.1.2, WDFW Priority Habitats).   

Urban/suburban habitat occurs primarily in the northern and southern portions of the study 
area (see Maps 17-1A and 1D).  It includes Castle Rock and the Longview-Kelso metro area in the 
north and Vancouver in the south.  More urban/suburban habitat occurs along the West 
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Alternative than the other action alternatives (18 percent compared to 3 to 4 percent for the 
other three alternatives) because they cross the Longview-Kelso and Vancouver metro areas.  
The Sundial substation site is in an urban/suburban habitat (which includes a disturbed 
wetland). 

Many wildlife species thrive in high density inner city areas such as Vancouver and Longview-
Kelso and have a high tolerance for human activity.  Habitat features in the built environment—
such as rooftops, antennae, vent holes, and decorative boxes—provide holes, crevices, and 
ledges used by birds and mammals.  Wildlife species are habitat generalists, and frequently are 
non-natives, such as opossum (Didelphis virginiana) and European starling (Sturnus vulgaris).  
Other common species could include American robin, wrens, jays, and crows.  Available woody 
vegetation is the most important factor to support native birds (Johnson and O’Neil 2001).  The 
proportion of native songbird species tends to decline as urban development intensifies.  Some 
native perching birds and wildlife species that use remnant patches of forest, parks, and green 
belts could occur in this habitat, including four federal species of concern or state-listed species 
(see Section 18.1.4, Special-Status Wildlife). 

In suburban areas with more vegetation, wildlife diversity increases, although most species are 
still typically generalists adapted to a wide range of food sources.  Remnant patches of habitat 
left undeveloped such as riparian areas, canyons or ravines, rock outcrops, and lakes provide 
habitat for generalist species such as coyotes, osprey (Pandion haliaetus), belted kingfisher 
(Megaceryle alcyon), and occasionally cougars (Puma concolor) (Johnson and O’Neil 2001), and 
species more specialized to those habitats.  Undeveloped areas in suburban areas next to rural 
areas may serve as wildlife corridors.  Where remnant patches of habitat occur, special-status 
species appropriate to the type of habitat present also have the potential to occur.  For 
example, one special-status species—purple martin (Progne subis)—has been documented 
along the West Alternative in urban/suburban habitat, likely in or near a riparian area.   

18.1.2 WDFW Priority Habitats 

WDFW priority habitats are those habitats “with unique or significant value to a diverse 
assemblage of species” (WDFW 2008) considered a conservation and management priority by 
the state.  The WDFW priority habitats include those documented in the WDFW database 
(WDFW 2010b) and those that might qualify as WDFW priority habitats based on a GIS database 
analysis or field surveys (see Maps 18-1A through 18-1D).  They include Oregon white oak 
woodlands, herbaceous balds, westside prairie, biodiversity areas and corridors, old-
growth/mature forest, freshwater wetlands and fresh deepwater, riparian areas, caves, cliffs, 
talus, and snags and logs (snag-rich areas).   

18.1.2.1 Oregon White Oak Woodlands  

Oregon white oak woodlands are stands of Oregon white oak or oak/conifer associations where 
oak accounts for at least 25 percent of the canopy (WDFW 2008).  Only Oregon white oak 
woodlands equal to or greater than 1 acre are considered priority habitat in non-urbanized 
areas, but even a single Oregon white oak tree can be considered priority habitat in an 
urbanized area if particularly valuable to wildlife (WDFW 2008).   

There are two documented areas of Oregon white oak woodlands within 1 mile of the action 
alternatives.  Both are in the southern part of the study area (see Map 18-1D).  One occurrence 
is the Sifton/Lacamas Oregon White Oak Woodland in the Lacamas Prairie Natural Area, which is 
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crossed by the West Alternative (segments 25, 36, 41, 43, 40, and 48) (WNHP 2010).  The other 
is in the Washougal Oaks woodland, which is along Segment 52 (crossed by all action 
alternatives) next to the Washougal River and Shepard Hill (WDFW 2012). (The Washougal Oaks 
Woodland is different from the Washougal Oaks NAP, which is about 5 miles to the east and not 
crossed by the action alternatives).   

Oregon white oak woodlands provide an abundance of food and important habitat for wildlife.  
Species such as deer and squirrels feed on the acorns, cavity nesters and some bats nest in oak 
cavities, and mammals such as red fox (Vulpes vulpes) use cavities created by decaying root 
systems for denning (WFF 1997).  Four special-status species could be found in this habitat (see 
Section 18.1.4, Special-Status Wildlife).  Of these, three have been documented in the study 
area, including wood duck, pileated woodpecker, and Townsend’s big-eared bat.  A WDFW 
wood duck priority area encompasses much of an Oregon white oak woodland in the Lacamas 
Prairie Natural Area.  Slender-billed white-breasted nuthatches (Sitta carolinensis aculeata) 
occur in the nearby Washougal Oaks NAP (WWRC 2010), but there are no documented 
occurrences of this species within the study area.   

18.1.2.2 Herbaceous Balds  

Herbaceous balds are areas of herbaceous vegetation growing in shallow soils over bedrock, 
often occurring within forested habitats or woodlands.  Both WDFW and WNHP have special 
designations for herbaceous balds:  WNHP herbaceous bald priority ecosystems consist of 
specific plant species associations (see Chapter 17, Vegetation); WDFW priority habitats are 
more general.  There is no size limit for an herbaceous bald to be considered a WDFW priority 
habitat.   

Three herbaceous balds are documented by WDFW within 1 mile of the action alternatives.  
They include the herbaceous bald south of Rock Creek on Larch Mountain (Segment O of the 
East and Crossover alternatives, see Map 18-1D); on Baldy (or Bald) Mountain south of Goble 
Creek (Segment 10 of the Central Alternative, see Map 18-1B); and on Little Baldy Mountain 
southeast of Lacamas Creek (Segment 39 of West Option 3, see Map 18-1D).  Only the 
herbaceous bald on Larch Mountain is crossed by the project, although a new access road 
crosses within a few feet of the herbaceous bald on Baldy (or Bald) Mountain.  The WNHP has 
also documented an additional herbaceous bald within the study area that is not documented 
by WDFW.  This additional herbaceous bald has been documented as a North Pacific herbaceous 
bald and bluff priority ecosystem (West Alternative, West Option 1, and Crossover Alternative) 
(see Chapter 17, Vegetation). 

Herbaceous balds provide habitat to many rare butterfly species, such as Fender’s blue butterfly 
(Icaricia icarioides ssp. fenderi) and several others (see Section 18.1.4, Special-Status Wildlife).  
However, none of these species have been documented in the study area.   

18.1.2.3 Westside Prairie 

Westside prairie is an increasingly rare type of habitat.  This vegetation community is dominated 
by native herbaceous species and is classified as wet prairie or dry prairie based on hydrologic 
conditions and plant species present.  Although the project area (including portions of the study 
area) historically contained many westside prairies, most have been converted to agriculture or 
developed for other uses.  Consequently, westside prairie is primarily found in small remnant 
patches along fencerows and field margins (Caplow and Miller 2004; WDNR 2008, 2009c).  An 
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exception is the Lacamas Prairie in Clark County, which was recently designated as a Natural 
Area by the Washington State Commissioner of Public Lands.  WDNR has plans to purchase this 
Natural Area for a NAP and NRCA since it is the only remaining example of an intact remnant 
wet prairie in Washington (see Section 17.1.2.1, WDNR Protected Areas). 

Only the West Alternative, West Options, and Crossover Option 1 cross westside prairie habitat 
(see Map 18-1D).  The affected areas include two portions of the Lacamas Prairie Natural Area, 
including part of the proposed NAP (crossed by West Option 1—segments 40 and 46), and part 
of the proposed NRCA (crossed by the West Alternative, West Options, and Crossover 
Option 1—segments 36, 36A, 36B, 40, 41, 45, 46, and 50).   

Eleven special-status species could be found in westside prairie; five have been found in the 
study area:  tundra swan, sandhill crane, Columbian black-tailed deer, elk, and Townsend’s big-
eared bat (see Section 18.1.4, Special-Status Wildlife).    

18.1.2.4 Biodiversity Areas and Corridors 

Biodiversity areas include habitats identified by WDFW as being important for their biological 
diversity.  Corridors include the relatively undisturbed, unbroken tracts of vegetation that 
connect these areas (WDFW 2008).  There are seven documented WDFW biodiversity areas and 
corridors in the southern half of the study area: the Upper Salmon Creek Riparian Corridor, the 
Burnt Bridge Creek Biodiversity Area, the Cougar Creek Riparian Corridor, the Green Mountain 
Biodiversity Area, the East Fork Lewis River Riparian Corridor, the Camas Biodiversity Area, and 
the Lady and Akerman Islands Biodiversity Area and Corridor.  All are crossed by the West 
Alternative, while the latter three are crossed by all action alternatives (see Maps 18-1C and 
18-1D).  All but one are in riparian areas in either open or forested habitat (including two in old-
growth/mature forest); the other—the Green Mountain Biodiversity Area—is in forest next to 
the Lacamas Prairie Natural Area.   

Wildlife includes those species listed for forest (see Section 18.1.1.1, Wildlife in Forest and 
Production Forest Habitats), open habitats (see Section 18.1.1.3, Wildlife in Open Habitats), old-
growth/mature forest (see Section 18.1.2.5, Old-Growth/Mature Forest), and/or riparian areas 
(see Section 18.1.2.8, Riparian).    

18.1.2.5 Old-Growth/Mature Forest 

Old-growth/mature forests in Washington have declined over the past century from timber 
harvest activities, but patches of these forests remain throughout the state.  About 
22.8 million acres of old-growth forests remain in Washington, which is about 6 percent of 
Washington’s forests (USFS 1993).  To be considered WDFW priority habitat, old growth/mature 
forest stands need to be at least 7.5 acres, although stands less than 7.5 acres could still be 
considered a biodiversity area and corridor priority area (WDFW 2008).   

There are about 27 stands of old-growth/mature forests crossed by or immediately adjacent to 
the action alternatives, although they occur most frequently along the West Alternative, 
particularly Segment 9 (see Maps 18-1A and 18-11B) (Herrera 2010; WDFW 2010b).  About half 
of the stands identified are along rivers and streams.  Some larger stands occur along Monahan 
Creek north of the Monahan Creek substation site (Segment E), the Coweeman River 
(Segment 9), the Kalama River (Segment 9), the Lewis River near Lake Merwin (Segment 23), 
Pup Creek (just south of Segment 18), King Creek (Segment O), Lacamas Lake (Segment 40), the 
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Little Washougal River (Segment 51), and the Columbia River on Lady Island (Segment 52) (see 
Maps 18-1A through 18-1D). 

Wildlife species found in old-growth/mature forests can vary from those found in forests, and 
generally have more specific habitat requirements.  Common species in old-growth/mature 
forest include varied thrush (Ixoreus naevius) and bark-foraging birds such as brown creeper 
(Certhia americana), chestnut-backed chickadee (Poecile rufescens), red-breasted nuthatch 
(Sitta canadensis), and hairy woodpecker (Picoides villosus) (Johnson and O’Neil 2001).  At least 
nine special-status species may be found in old-growth/mature forest, including two federally 
listed species—marbled murrelet (Brachyramphus marmoratus) and northern spotted owl (Strix 
occidentalis) (see Section 18.1.4, Special-Status Wildlife).  Of the nine species, five have been 
documented in the study area:  northern spotted owl, bald eagle, northern goshawk, pileated 
woodpecker, and Vaux’s swift.   

18.1.2.6 Snags and Logs (Snag-Rich Areas)  

Snags and logs can occur within any forest or woodland habitat, although they tend to be less 
frequent in managed forests.  They support similar wildlife as the other forest and woodland 
habitats, but increase habitat structural diversity.  Snag-rich areas occur infrequently in the 
project area, partly due to the large amount of managed (production) forest.  They are only 
found in the study areas of the East, Central, and Crossover alternatives.  WDFW-documented 
snag-rich areas occurring within the study area include the Rock Creek Snag-Rich Area, crossed 
by Segment K (East Alternative, see Map 18-1B); the North Fork Lacamas Snags crossed by 
Segment P (Central Alternative and East Option 2, see Map 18-1D); and an unnamed snag-rich 
area in the Rock Creek Watershed near Segment O (East and Crossover alternatives, see 
Map 18-1D).  

18.1.2.7 Freshwater Wetlands and Fresh Deepwater 

Freshwater wetlands include the transitional areas between aquatic and terrestrial habitats 
where the water table is at or near the soil surface, or where the land is covered by shallow 
water (WDFW 2008).  They include emergent, scrub-shrub, and forested wetlands.   

Wetland habitat occurs frequently along all action alternatives, although most frequently along 
the West Alternative (see Maps 18-1A, 1C, and 1D).  Many wetlands found along the action 
alternatives are associated with the floodplains of large river systems, including the Cowlitz, 
Coweeman, Lewis, Kalama, and Columbia rivers.  Wetland habitats are also found within smaller 
stream corridors, such as Salmon Creek.  Although they can vary in their value to wildlife based 
on various attributes—such as size, structural complexity, connectivity, etc.—WDFW considers 
all wetlands to be priority habitat (WDFW 2010a). However, only three have been documented 
by WDFW in the study area to date.  These include the Coweeman Wetland along the 
Coweeman River (Segment 9 of the West and Crossover alternatives), the Fraser Creek Wetland 
north of Yale Lake (Segment K of the East Alternative), and the Mill Creek Wetland south of the 
East Fork Lewis River (Segment 9 of the West Alternative,).  These wetlands are valuable to 
wildlife for various reasons, as noted by WDFW (WDFW 2012). 

Birds, including species such as Bullock’s oriole (Icterus bullockii), red-tailed hawk (Buteo 
jamaicensis), Virginia rail (Rallus limicola), belted kingfisher, red-winged blackbird (Agelaius 
phoeniceus), cavity nesting ducks, and breeding and wintering concentrations of waterfowl, 
typically use low-elevation herbaceous wetlands for foraging and refuge more than any other 
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wetland type (WDFW 2010b).  Mink (Mustela vison) and beaver (Castor canadensis) are 
common in wetlands.  Emergent and scrub-shrub wetlands are used for breeding by most semi-
aquatic amphibian species; even very small wetlands can be important habitat for amphibians 
(Johnson and O’Neil 2001).  Nineteen special-status species can be supported by freshwater 
wetlands (see Section 18.1.4, Special-Status Wildlife).  At least 7 of these have been 
documented in either wetland, riparian, or fresh deepwater habitat in the study area, including 
great blue heron (Ardea herodias), tundra swan, elk, Cope’s giant salamander, Dunn’s 
salamander, western toad, and western pond turtle.     

Fresh deepwater includes the deep water habitat beyond the emergent wetland boundary in 
permanently flooded lands such as rivers and lakes (WDFW 2008).  They support non-emergent 
hydrophytic plant species and fish and serve as foraging habitat for waterfowl, waterbirds, 
raptors, and bats.  A similar number of fresh deepwater habitats are crossed by the action 
alternatives and include the Coweeman and Cowlitz rivers in the northern portion of the study 
area (see Maps 18-1A and 1B), the Kalama, Lewis, and East Fork Lewis rivers in the central 
portion (see Maps 18-1B and 1C), and the Columbia and Washougal rivers in the southern 
portion (see Map 18-1D).  

Eleven special-status species could be found in fresh deepwater (see Section 18.1.4, Special-
Status Wildlife).  Of these, the California floater mussels (Anodonta californiensis), tundra swan, 
and western pond turtle are documented as occurring either in open water or wetlands in the 
study area.   

18.1.2.8 Riparian 

Riparian habitats occur in the lower-lying areas extending from the streamside vegetation along 
rivers and streams out to the edge of the floodplain (see also Chapter 15, Water and Chapter 19, 
Fish).  Wetlands are commonly found within riparian zones.  Riparian woodlands dominated by 
deciduous tree species are common, as are riparian areas in early- to late-successional 
coniferous forest.  

Streams and rivers occur frequently throughout the study area (see Maps 18-1A through 18-1D).  
Riparian habitat would be cleared for the transmission line corridor at 46 to 70 fish-bearing 
stream crossings, depending on the action alternative (see Tables 15-2 and 19-2).  This would 
likely include habitat along seven to nine larger rivers and streams.  All action alternatives would 
cross the Cowlitz, Coweeman, Kalama, Lewis, East Fork Lewis, Washougal, and Columbia rivers; 
while the West Alternative would also cross Salmon Creek (also part of the Clark County 
Regional Conservation and Greenway System) and Lacamas Creek.   

Riparian zones generally contain more mammal, bird, and amphibian species than surrounding 
uplands.  Mammals may include such habitat generalists as coyotes, squirrels, chipmunks, and 
white-tailed deer.  Riparian habitats also provide abundant high-quality food for neotropical 
migratory birds, which use riparian areas for breeding and as stopovers during migration.  Other 
bird species that use these areas include osprey, red-winged blackbird, red-tailed hawk, 
American kestrel (Falco sparverius), barn owl (Tyto alba), great horned owl (Bubo virginianus), 
and song sparrow (Melospiza melodia).  Amphibians such as Pacific giant salamanders 
(Dicamptodon spp.) and western redback salamander (Plethodon vehiculum) use riparian zones 
for foraging, and most amphibian species require an aquatic habitat for part of their life cycle.   
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In the study area, riparian areas are important habitats to special-status species.  Fifteen special-
status species with potential to occur in the study area are those that use riparian habitats (see 
Section 18.1.4, Special-Status Wildlife).  Thirteen of these have been documented as occurring in 
riparian or wetland habitat:  Barrow’s goldeneye (Bucephala islandica), Tundra swan, wood 
duck, great blue heron, bald eagle, pileated woodpecker, purple martin, elk, Cascade torrent 
salamander, Cope’s giant salamander, Dunn’s salamander, Rocky Mountain tailed frog, and 
western toad.  

18.1.2.9 Caves 

Caves are naturally occurring cavities, recesses, voids, or systems of interconnected passages 
that are large enough for a person and that occur under or into the earth in soils, rock, ice, or 
other geological formations.  Mine shafts may mimic caves and provide similar wildlife habitat 
(WDFW 2008).   

Several WDFW cave-rich priority areas occur near Yale Lake (see Map 18-1C).  They include a 
WDFW cave-rich priority area crossed by the East and Crossover alternatives in the portion of 
Segment O nearest to Yale Lake.  Two others occur near Yale Lake within 1 mile of an action 
alternative:  one near Segment K of the East Alternative, and one near Segment U of East 
Option 2.  In addition, a cave occurs between segments 41 and 38 near the West Alternative and 
West Options 2 and 3 (see Map 18-1D).     

Caves could provide habitat for seven special-status species (see Section 18.1.4, Special-Status 
Wildlife).  Three have been documented in the study area:  Townsend’s big-eared bat, peregrine 
falcon, and Larch Mountain salamander. 

18.1.2.10 Talus 

Talus is a homogenous area of rock rubble, including riprap slides and mine tailings. Talus may 
be associated with cliff habitat, a WDFW priority habitat that has not been documented or 
quantified by WDFW (WDFW 2008).   

Talus occurs where the East and Crossover alternatives cross Larch Mountain on Segment O (see 
Map 18-1D), which may also cross cliff habitat (also not yet documented by WDFW).   

Common species such as red-legged frog (Rana aurora), Pacific tree frog (Pseudacris regilla), 
northwestern salamander (Ambystoma gracile), and long-toed salamander (Ambystoma 
macrodactylum) sometimes use talus slopes for winter hibernation.  Cliffs provide vantage 
points and unique nesting and roosting habitat for birds, and roosting habitat for bats.  
Mammals such as fishers use cliffs for denning. 

Talus slopes may provide habitat for two special-status species:  Larch Mountain salamander 
and Van Dyke’s salamander (P. vandykei) (see Section 18.1.4, Special-Status Wildlife).  Cliffs may 
support three special-status species:  peregrine falcons, long-eared myotis, and long-legged 
myotis.  Only Larch Mountain salamander and peregrine falcon have been documented to occur 
in the study area.  
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18.1.3 ODFW Strategy Habitats 

In Oregon, strategy habitats are native habitats considered to be conservation priorities due to 
high losses over the last century and the risk of future losses (ODFW 2006).  ODFW guides 
habitat mitigation by rating and categorizing strategy habitats based on quality and importance 
to wildlife.  These habitat categories are designated as categories 1 through 6, with 1 being the 
highest quality (OAR 635-415-0025).  Oregon strategy habitats in the study area (defined the 
same as WDFW priority habitats) include wetland and riparian habitats.  These habitats have 
been highly disturbed and would likely be considered ODFW habitat categories 5 and 6, 
including the herbaceous emergent wetlands surrounding the Sundial substation site.  The 
ODFW Sandy River Conservation Opportunity Area (COA) may contain higher quality habitat, but 
is 0.25 mile east of the proposed right-of-way for all action alternatives and 0.5 mile east of the 
Sundial substation site (see Map 18-1D), and would not be affected.    

18.1.4 Special-Status Wildlife 

Special-status wildlife include those species protected under the federal Endangered Species Act 
as threatened, endangered, or proposed species; those listed by the USFWS as candidate 
species or species of concern; and those listed for protection by the states of Oregon and 
Washington.  Special-status species also include WDFW priority (non-listed) species and specific 
wildlife groups, such as waterfowl.  These are species identified as conservation priorities due to 
their dependency on specific habitats for important aggregations (e.g., heron rookeries), or 
based on their recreational, commercial, and/or tribal importance coupled with various 
vulnerabilities to decline (WDFW 2008).  Special status wildlife species with documented 
occurrences and/or potential suitable habitat within the study area (defined the same as WDFW 
priority habitats and ODFW strategy habitats) are identified in Table 18-2.  The following 
discussion describes federally listed wildlife species with the potential to occur in the study area, 
and other special-status wildlife species. 

18.1.4.1 Federally Listed Wildlife Species 

The potential for a certain federally-listed wildlife species to occur in the study area is 
determined by documented occurrences and suitable habitat.  Suitable habitat occurs for one 
federally endangered species (Columbian white-tailed deer) and two federally threatened 
species (northern spotted owl and marbled murrelet) along all action alternatives.   

Columbian White-Tailed Deer 

Suitable habitat for Columbian white-tailed deer includes a mix of open habitat and forest or 
woodland habitat (see Section 18.1.2, WDFW Priority Habitats).  Although suitable habitat exists 
along all action alternatives for Columbian white-tailed deer, they are not likely found in the 
study area.  There are only two known populations of this species:  one in Washington along the 
Columbia River west of the project area, and one in Roseburg, Oregon (USFWS 1983).  The 
eastern extent of the Columbia River population is about 5 miles west of the study area (WDFW 
2009c).  There is no federally designated critical habitat for Columbian white-tailed deer in the 
study area (USFWS 2010b, 2010c).   
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Table 18-2  Special-Status Wildlife Species with the Potential to Occur in the Study 
Area1

 

Species 

(Scientific Name) 
Status 

Potential Habitat in Study 
Area

 
Documented Occurrences by 

Action Alternative 

Birds 

Bald eagle 
(Haliaeetus leucocephalus) 

Federal (SOC) 
WA (S) 

Open water; Riparian; Forest; 
Production forest; Old-
growth/mature forest 

All Action Alternatives 

Band-tailed pigeon 
(Columba fasciata) 

WA (Priority) Forest; Production forest – 

Barrow’s goldeneye 
(Bucephala islandica)

2
 

WA (Priority) Wetlands; Riparian 
West, West Options 1–3, Crossover, 

Crossover Options 1–3 

Bufflehead               
(Bucephala albeola)

2
 

WA (Priority) 
Wetlands; Riparian; Oregon white 

oak woodlands; Open water 
– 

Cavity-nesting ducks 
WA (Priority 

Areas) 
Riparian 

West Alternative and Options 
 Central Option 3 

Common Goldeneye 
(Bucephala clangula)

2
 

WA (Priority) 
Wetlands; Riparian; Oregon white 

oak woodlands; Open water 
– 

Golden eagle 
(Aquila chrysaetos) 

WA (C) Open habitat; Prairie – 

Great blue heron 
(Ardea herodias) 

WA (Priority) Wetlands; Riparian 
West Alternative and Options 

Crossover Alternative and Options 

Harlequin duck 
(Histrionicus histrionicus) 

WA (Priority) Wetlands – 

Hooded Merganser 
(Lophodytes cucullatus)

2
 

WA (Priority) 
Wetlands; Riparian; Oregon white 

oak woodlands; Open water 
– 

Marbled murrelet 
(Brachyramphus 
marmoratus) 

Federal (T) 
OR (T) 
WA (T) 

Old-growth/ 
mature forest 

– 

Northern goshawk 
(Accipiter gentilis) 

Federal (SOC) 
OR (S-V) 
WA (C) 

Old-growth/mature forest 
West Alternative and Options 

Central Alternative and Options 
Crossover Alternative and Options  

Northern spotted owl 
(Strix occidentalis) 

Federal (T) 
OR (T) 
WA (E) 

Old-growth/mature forest All Action Alternatives  

Olive-sided flycatcher 
(Contopus cooperi) 

Federal (SOC) 
OR (S-V) 

Shrubland; Forest; Production 
Forest; Open water 

– 

Peregrine falcon 
(Falco peregrinus) 

Federal (SOC) 
OR (S-V) 
WA (S) 

Urban/suburban; Caves; Cliffs 
East Alternative and Options 

Crossover Alternative and Options 

Pileated woodpecker 
(Dryocopus pileatus) 

OR (S-V) 
WA (C) 

Old-growth/mature forest; 
Riparian; Oregon white oak 

woodlands 

West Alternative and Options 
Crossover Alternative and Options 

Purple martin 
(Progne subis) 

Federal (SOC) 
OR (S-CR) 

WA (C) 
Riparian All Action Alternatives 

Sandhill crane 
(Grus canadensis) 

OR (S-V) 
WA (E) 

Open habitat; Open water; 
Wetlands 

West Alternative and Options 

Slender-billed white-
breasted nuthatch 
(Sitta carolinensis aculeata) 

Federal (SOC) 
OR (S-V) 
WA (C) 

Old-growth/mature forest; 
Oregon white oak woodlands 

– 
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Species 

(Scientific Name) 
Status 

Potential Habitat in Study 
Area

 
Documented Occurrences by 

Action Alternative 

Sooty grouse (formerly blue 
grouse) 
(Dendragapus fuliginosus) 

WA (Priority) Forest; Production forest – 

Streaked horned lark 
(Eremophila alpestris 
strigata) 

Federal (C) 
OR (S-CR) 

WA (C) 
Riparian; Open Habitat; Prairie – 

Trumpeter swan 
(Cygnus bucinator) 

WA (Priority) Open water; Wetlands – 

Tundra swan 
(Cygnus columbianus) 

WA (Priority) 
Open habitats; Open water; 

Riparian 
West Alternative and Options 

Vaux's swift 
(Chaetura vauxi) 

WA (C) Old-growth/mature forest 
All Action Alternatives except Central 

Option 3 

Waterfowl Concentrations 
(Ducks, Geese, and Swans) 

WA (Priority 
Areas) 

Wetlands; Riparian; Oregon white 
oak woodlands; Open water 

West Alternative and Options 
East Alternative, East Options 2 and 3 

Western grebe 
(Aechmophorus occidentalis) 

WA (C) Open water; Wetlands – 

Wood duck 
(Aix sponsa)

2
 

WA (Priority)
 Wetlands; Riparian; Oregon white 

oak woodlands 
West Alternative and Options 

Crossover Option 1 

Yellow-billed cuckoo 
(Coccyzus americanus) 

Federal (C) 
OR (S-CR) 

WA (C) 

Forest; Production forest; 
Riparian 

– 

Mammals 

Big brown bat 
(Eptesicus fuscus) 

WA (Priority) 
Urban/suburban; Forest; 

Production forest 
– 

Brush prairie pocket gopher 
(Thomomys mazama spp. 
Oregonus) 

Federal (C) 
WA (T) 

Open habitat; Prairie – 

Columbian black-tailed deer 
(Odocoileus hemionus ssp. 
columbianus) 

WA (Priority) 
Open habitat; Shrubland; 
Forest; Production forest 

West Alternative and Options 
East Alternative and Options 

Crossover Alternative and Options 

Columbian white-tailed deer 
(Odocoileus virginianus ssp. 
leucurus) 

Federal (E) 
OR (S-V) 
WA (E) 

Open habitat; Shrubland; Forest; 
Production forest; Wetlands; 

Riparian; Prairie 
– 

Elk: Rocky Mountain Elk 
(Cervus elephus nelsoni) and 
Roosevelt Elk (Cervus 
elephus roosevelti) 

WA (Priority) 
Open habitat; Shrubland;  
Forest; Production forest; 

Wetlands 
All Action Alternatives 

Fisher 
(Martes pennanti) 

Federal (C) 
OR (S-CR) 

WA (E) 
Forest; Production forest; Cliffs – 

Fringed myotis 
(Myotis thysanodes) 

Federal (SOC) 
OR (S-V) 

WA (Monitor) 

Forest; Production forest; 
Caves 

– 

Gray-tailed vole 
(Microtus canicaudus) 

WA (C) Open habitat – 

Keen's myotis 
(Myotis keenii) 

WA (C) 
Urban/suburban; 

Old-growth/mature forest 
– 

Long-eared myotis 
(Myotis evotis) 

Federal (SOC) 
WA (Monitor) 

Shrubland; Forest; Production 
forest; Open water; 

Riparian; Caves; Cliffs 
– 
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Species 

(Scientific Name) 
Status 

Potential Habitat in Study 
Area

 
Documented Occurrences by 

Action Alternative 

Long-legged myotis 
(Myotis volans) 

Federal (SOC) 
OR (S-V) 

WA (Monitor) 

Urban/suburban; Forest; 
Production forest; 

Caves; Cliffs 
– 

Marten 
(Martes americana) 

OR (S-V) 
WA (Priority) 

Old-growth/mature forest; 
Wetlands 

– 

Townsend's big-eared bat 
(Corynorhinus townsendii) 

Federal (SOC) 
OR (S-CR) 

WA (C) 

Caves; Forest; Production forest; 
Oregon white-oak woodland; Open 

habitat; Riparian 
West Alternative and Options 

Amphibians 

Cascade torrent salamander 
(Rhyacotriton cascadae) 

Federal (SOC) 
OR (S-V) 
WA (C) 

Wetlands; Riparian All Action Alternatives 

Cope's giant salamander 
(Dicamptodon copei) 

OR (S-V) 
WA (Monitor) 

Wetlands; Riparian 
West Alternative and Options  

Central Alternative and Options 
Crossover Alternative and Options 

Dunn's salamander 
(Plethodon dunni) 

WA (C) Wetlands; Riparian Central Option 1 

Larch Mountain salamander 
(Plethodon larselli) 

Federal (SOC) 
OR (S-V) 
WA (S) 

Caves; Talus – 

Northern red-legged frog 
(Rana aurora) 

OR (S-V) Open water; Wetlands; Riparian – 

Oregon spotted frog 
(Rana pretiosa) 

Federal (C) 
OR (S-CR) 

WA (E) 
Open water; Wetlands; Riparian – 

Rocky Mountain tailed frog 
(Ascaphus montanus) 

OR (S-V) 
WA (C) 

Riparian 
East Alternative and Options  

Crossover Alternative and Options 

Van Dyke's salamander 
(Plethodon vandykei) 

Federal (SOC) 
WA (S) 

Wetlands; Riparian; Caves; Talus – 

Western toad 
(Anaxyrus boreas) 

Federal (SOC) 
OR (S-V) 
WA (C) 

Open water; Wetlands; Riparian; 
Open Habitat; Forest 

Central Alternative and Options 

Reptiles 

Western pond turtle 
(Actinemys marmorata) 

Federal (SOC) 
OR (S-CR) 

WA (E) 

Open water; Wetlands; Riparian; 
Open habitat; Forest 

All Action Alternatives 

Invertebrates 

Blue-gray taildropper (snail) 
(Prophysaon coeruleum) 

WA (C) Old-growth/mature forest – 

California floater (mussel) 
(Anodonta californiensis) 

Federal (SOC) 
WA (C) 

Open water; Wetlands All Action Alternatives 

Valley silverspot (butterfly) 
(Speyeria zerene bremnerii) 

Federal (SOC) 
WA (C) 

Open habitats; Prairie – 

Notes: 

C = Candidate; E = Endangered; T = Threatened; S = Sensitive; S-CR = Sensitive, Critical; S-V = Sensitive, Vulnerable; SOC = 
Species of Concern. 

1. Documented occurrences are within a 2-mile-wide corridor (1 mile on each side of the action alternatives). 

2. These five species make up the WDFW priority species group “Cavity-Nesting Ducks.”  

Sources:  ORBIC 2010; USFWS 2010b, 2011; WDFW 2008, 2010b 
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Northern Spotted Owl 

Suitable habitat for northern spotted owl is multi-layered, species diverse old-growth forest 
dominated by large overstory trees.  Old-growth/mature forest stands of varying condition 
occur in the study area along all action alternatives (see Map 18-1A through 18-1D).  In addition, 
northern spotted owls and their foraging territory (referred to as northern spotted owl circles, 
and including all territorial owls) are known to occur throughout the project area, with northern 
spotted owl circles crossed by or occurring within 1 mile of the Central, East, and Crossover 
alternatives.  There is no federally designated critical habitat for northern spotted owl in the 
study area (USFWS 2010b, 2010c).   

Marbled Murrelet 

Suitable habitat for marbled murrelet is old-growth/mature forest within about 50 miles of the 
coast that contains trees with large branches capable of providing nesting platforms 
(USFWS 1997).  Since the western-most portions of the action alternatives are over 50 miles 
from the coast, they are at the furthest edge of the region expected to support marbled 
murrelet.  Because of the distance from the coast and the small amount of mature forest (see 
Map 17-1A), it is unlikely that marbled murrelet would nest in the study area.  However, there is 
a documented occurrence about 3 miles northeast of the Casey Road substation site, so it is 
possible that marbled murrelet could be found in the small patches  of mature forest that occur 
in the northwest portion of the project area.  In addition, the eastern extent of the Western 
Washington Coast Range Conservation Zone, or Conservation Zone 2, for marbled murrelet 
(marbled murrelet conservation zone) is crossed by all action alternatives and the three Castle 
Rock substation sites.  As stated in the Marbled Murrelet Recovery Plan, maintaining suitable 
habitat within each of the six marbled murrelet conservation zones is important for the recovery 
of the species (USFWS 1997).  There is no federally designated critical habitat for marbled 
murrelet in the study area (USFWS 2010b, 2010c).   

18.1.4.2 Other Special-Status Wildlife Species 

In addition to the 3 federally listed species, 46 other special-status species have the potential to 
occur in the study area (see Table 18-2).  Twenty-one have documented occurrences in the 
study area and are discussed in Appendix N. 

Birds 

Bald Eagle.  All action alternatives have areas of suitable bald eagle habitat.  They include large 
trees in riparian areas (or within 0.5 mile of water) for nesting and foraging habitat, and mature 
conifer stands for shelter at night (Stinson, et. al 2007; USFWS 2012).  Throughout the study 
area, there are 12 documented occurrences of bald eagle nests and 3 WDFW bald eagle priority 
areas in riparian habitats: the Cowlitz Bald Eagle Feeding Habitat, (see Map 18-1A), the Lewis 
River Winter Eagle Habitat, and the Yale Tailrace Foraging Area by Lake Merwin (see 
Map 18-1C).  Each action alternative crosses within 1 mile of at least one WDFW bald eagle 
priority area (the Crossover Alternative crosses two), and all cross within 1 mile of at least three 
nests.  The West and Crossover alternatives cross by the most nests.   

Cavity-Nesting Ducks.  Cavity-nesting ducks is a WDFW priority species group including wood 
duck, Barrow’s goldeneye, common goldeneye (Bucephala clangula), bufflehead (Bucephala 
albeola), and hooded merganser (Lophodytes cucullatus).  Priority areas are areas that provide 
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high-quality breeding habitat (WDFW 2008).  There are two WDFW cavity-nesting duck priority 
areas in the study area: one is within 1 mile of Central Option 3 along Segment M (specific name 
unknown); and the other is the Woodland Cavity Nesting Habitat Priority Breeding Area within 
1 mile of the West Alternative along Segment 25 (see Map 18-1C).  In addition, there are priority 
areas specific to two of these species in the study area:  

 Barrow’s Goldeneye.  There is one documented occurrence of Barrow’s goldeneye 
within 1 mile of both the West and Crossover alternatives in high-value wetland habitat, 
which is also a WDFW waterfowl concentration priority area (see Waterfowl 
Concentrations, this section).   

 Wood Duck.  There are two WDFW wood duck priority areas in the study area in 
riparian areas crossed by the West Alternative, one of which also comes within 1 mile of 
Crossover Option 1.   

Great Blue Heron.  Potential habitat for great blue heron includes emergent and forested 
wetlands, open habitats, riparian areas, and shallow water along ponds and lakes 
(NatureServe 2012).  Great blue herons are colonial breeders that nest in a variety of tall 
deciduous and evergreen trees in forested wetlands, establishing rookeries that usually exist in 
the same location for many years.  Foraging habitat includes fields, meadows, and shallow water 
(NatureServe 2012).  There are three documented occurrences of great blue heron in the study 
area.  They are located within 1 mile of the West Alternative in three distinct areas, one of which 
is also within 1 mile of the Crossover Alternative.  

Northern Goshawk.  This species requires mature/old-growth forest habitat.  Individuals 
typically nest in the largest trees in dense forests with sparse groundcover (NatureServe 2012).  
There is one documented occurrence of an immature northern goshawk in the study area, 
located in production forest within 1 mile of where the West, Central, and Crossover 
alternatives also cross production forest.   

Peregrine Falcon.  Potential habitat for peregrine falcon includes urban and suburban areas, 
caves, and cliffs.  Peregrine falcons often nest on ledges or holes in rocky cliffs, riverbanks, large 
stick nests of other species, tree hollows, and man-made structures.  Ideal locations include 
undisturbed areas with a wide view, near water, and close to an abundant food source 
(NatureServe 2012).  There is one documented occurrence of peregrine falcon in the study area, 
located in WDFW cliffs/bluffs priority habitat within 1 mile of both the East and Crossover 
alternatives.   

Pileated Woodpecker.  Potential habitat for pileated woodpecker primarily includes old-
growth/mature forest (including forested freshwater wetlands and forested riparian areas), 
although it may also include younger forests and Oregon white oak woodlands for foraging 
habitat if snags are present.  There is one documented occurrence of pileated woodpecker in 
the study area within 1 mile of the West and Crossover alternatives where they cross forested 
freshwater wetlands.   

Purple Martin.  Purple martin nest in tree cavities in riparian areas and require open habitats 
(fields, marshes, or open water) to forage for insects (NatureServe 2012).  There is one 
documented occurrence in the study area, located in riparian habitat within 1 mile of where all 
action alternatives cross the Columbia River.    
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Sandhill Crane.  Potential habitat for sandhill crane includes open habitats such as agricultural 
areas, prairie habitat, emergent wetlands, and shallow ponds.  Nesting habitat includes wet 
meadows and the edges of wetlands, while during the non-breeding season, sandhill cranes 
roost at night in shallow water (NatureServe 2012).  Open habitats provide forage.  There is one 
documented occurrence of sandhill crane in open habitat within 1 mile of the West Alternative. 

Vaux’s Swift.  Potential habitat for Vaux’s swift includes old-growth/mature forests, where they 
nest in hollow and broken-top trees and snags, although they sometimes use chimneys for 
nesting (NatureServe 2012).  They generally use the same nest site each year.  Vaux’s swifts also 
need open habitats nearby, where they feed on insects (NatureServe 2012).  There is one 
documented occurrence of Vaux’s swift in the study area: a nesting Vaux’s swift found in a 
chimney in urban-suburban habitat about 0.5 mile away from the Central Alternative.  Vaux’s 
swift has also been reported in a WDFW biodiversity area and corridor priority habitat (WDFW 
2012) within 1 mile of all action alternatives. 

Waterfowl Concentrations (Ducks, Geese, and Swans).  WDFW waterfowl concentration 
priority areas are those known to support large numbers of ducks, geese, and swans, including 
those that are significant breeding areas or support regular concentrations of these birds in 
winter.  There are five WDFW waterfowl concentration priority areas in the study area.  Two are 
crossed by the West Alternative on Segment 25 along and just south of the East Fork Lewis 
River, one is within 1 mile of the West Alternative on Segment 25 along Mill Creek (see 
Map 18-1C), and one is within 1 mile of the East Alternative near the Cowlitz River on Segment F 
(see Map 18-1A).  In addition, at least two WDFW priority (waterfowl) species are documented 
to occur in these areas: 

 Barrow’s Goldeneye (see Cavity-Nesting Ducks). 

 Tundra Swan.  This species only occurs in the study area during the winter (non-
breeding) season (NatureServe 2012).  Open habitats, including shallow lakes and 
ponds, slow-moving rivers, flooded fields, prairies, and agricultural fields provide 
foraging and roosting habitat for tundra swan (NatureServe 2012; Seattle Audubon 
Society 2012).  There are two documented occurrences of tundra swan in the study 
area.  They are at two separate locations in riparian/wetland habitats within 1 mile of 
the West Alternative.  One occurrence is in a WDFW Waterfowl Concentration Priority 
Area. 

Mammals 

Columbian Black-Tailed Deer.  Columbian black-tailed deer is a subspecies of mule deer, and is 
classified as a state game species.  Their preferred habitat includes a mix of shrubland and 
coniferous forest; as such, they are an “edge” species, finding food in forest openings and 
shelter in the forest.  There are two known concentrations of this species in the study area.  The 
Crossover and East alternatives cross a WDFW Columbian black-tailed deer winter range priority 
area, and there is a small concentration of this species in a WDFW biodiversity area and 
corridor—known as the Green Mountain Urban Natural Open Space (WDFW 2012), that is 
crossed by the West Alternative (including West Options 2 and 3). 

Elk.  There are two subspecies of elk in the project area: Roosevelt elk, indigenous to 
Washington, and Rocky Mountain elk, introduced from the Rocky Mountain region (WDFW 
2006).  Both are game species in Washington.  Elk are also considered an edge species because 
ideal habitat for elk consists of open habitat interspersed with closed-canopy forest (WDFW 
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2005).  There are 10 to 11 recognized elk herds in Washington (WDFW 2006, 2012), three have 
known ranges and WDFW winter range priority areas crossed by all action alternatives:  the 
Willapa Herd (WDFW Roosevelt Elk Winter Range Priority Area) and the Mt. St. Helen’s and 
Mt. Rainier herds (WDFW Rocky Mountain and Roosevelt Elk Winter Range Priority Area).  The 
range of the Willapa Herd extends to the northwest portion of the study area.  The Mt. St. 
Helen’s/Mt. Rainier’s herds range extends to the east and southern portions of the study area.  
WDFW priority areas for both herds occur only in the northern portion of the study area.  

Townsend’s Big-Eared Bat.  Townsend’s big-eared bats may be found in forest habitats or in 
areas with a mosaic of forest, open, and/or shrubland habitats (NatureServe 2010).  They 
establish maternity and hibernation colonies in caves and mine tunnels, roost in trees, and feed 
on insects near the foliage of trees and shrubs.  There is one documented occurrence of 
Townsend’s big-eared bat in the study area in a cave within about 0.15 mile of the West 
Alternative (including the West Options) (WDFW 2010b).   

Amphibians 

Cascade Torrent Salamander.  Suitable habitat for Cascade Torrent Salamander includes 
riparian areas in moist coniferous forests, primarily in and around streams (NatureServe 2012).  
There are 12 documented occurrences of Cascade torrent salamander in the study area, 
primarily along the Central, East, and Crossover alternatives, but also one along the West 
Alternative (WDFW 2010b).   

Cope’s Giant Salamander.  Suitable habitat for Cope’s giant salamander includes riparian areas, 
moist coniferous forests, and in and around streams, rivers, and ponds (NatureServe 2012).  
There are two documented occurrences of Cope's giant salamander in the study area.  One 
occurs in the study areas of both the Crossover and West alternatives, while the other only 
occurs in the study area of the Crossover Alternative.     

Dunn’s Salamander.  Suitable habitat for Dunn's salamander would be riparian areas along 
shady streams or stream seepages in wet rocky areas, talus slopes, moss-covered outcrops, and 
under rocks, logs, and leaf litter (NatureServe 2012).  Dunn's salamanders have been 
documented twice in the study area, both occurrences are near access roads of Central Option 1 
near the Casey Road substation site. 

Larch Mountain Salamander.  The range of Larch Mountain salamanders extends from the 
Columbia River Gorge northward in the Cascades to central Washington.  Potential habitat for 
Larch Mountain salamander includes steep slopes (usually north-facing, mossy slopes) 
associated with talus, gravelly soils, or other types of rocky substrate.  There is one documented 
occurrence in the study areas of the East and Crossover alternatives.   

Rocky Mountain Tailed Frog.  Rocky Mountain tailed frogs require clear, cold, swift-moving 
mountain streams with a coarse substrate—most commonly found in forested riparian areas 
(NatureServe 2012).  Rocky Mountain tailed frogs have moderate mobility and may be found in 
forest or open habitat away from streams in wet weather.  There are five documented 
occurrences of this species in the study area.  Two are located exclusively along the East 
Alternative; three others are along both the East and Crossover alternatives.   

Western Toad.  The western toad migrates seasonally between aquatic breeding and terrestrial 
non-breeding habitat.  Potential breeding habitat for the western toad includes emergent 
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wetlands, ponds and lakes, or pools of slow-moving streams (NatureServe 2012).  Non-breeding 
habitat occurs in a variety of disturbed and undisturbed open and forest habitats.  There is one 
documented occurrence of this species in the study area along the Central Alternative.   

Reptiles 

Western Pond Turtle.  Potential habitat for the western pond turtle includes riparian areas, 
emergent wetlands, ponds and small lakes, and adjacent upland habitat for nesting and 
hibernation (NatureServe 2012).  There are three documented occurrences of this species in the 
study area.  One is in Washington along the Central Alternative. Two are along all action 
alternatives in Oregon, including one occurrence near the Sundial substation site.  The 
population in Washington is a captive population (WDFW 2010b); its potential range is therefore 
limited to that specific site, which is about 0.25 mile away from the proposed right-of-way and 
access road. 

Invertebrates   

California Floater.  Potential habitat along the action alternatives for this freshwater mussel 
includes shallow water in primarily silty or sandy substrates of various aquatic habitats, although 
they have also been found in gravelly substrates (Xerces 2012).  There is one documented 
occurrence of California floater in the Columbia River within 1 mile of the action alternatives.    

18.2 Environmental Consequences 

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

18.2.1 Impact Levels 

Impacts would be high where project activities would cause the following: 

 Mortality, a temporary decline in reproduction, or habitat loss of known occurrences of 
a federally listed species under the ESA that adversely affects population recovery 

 Mortality, a temporary decline in reproduction, or habitat loss of known occurrences of 
a non-federally listed species with an at-risk population that contributes to the need for 
federal listing 

 Permanent removal or alteration of WDFW priority habitats of high value to wildlife 
such that most or all relevant attributes of the original habitat are lost 

Impacts would be moderate where project activities would cause the following: 

 Mortality, a temporary decline in reproduction, or habitat loss of known occurrences of 
a federally listed species under the ESA that does not adversely affect population 
recovery 

 Mortality, a temporary decline in reproduction, or habitat loss of known occurrences of 
a non-federally listed special-status species with an at-risk population that does not 
contribute to the need for federal listing 

 Mortality of common wildlife species 
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Habitat removal includes the 
loss of habitats due to towers, 
access roads, and substations; 
or where right-of-way clearing 
removes forested habitats.   

Habitat alteration includes 
areas where right-of-way 
clearing removes taller 
vegetation, but does not 
eliminate the main attribute 
of the habitat: e.g., in riparian 
and shrubland habitats. 

 
 

 

 Disturbance of federally designated critical habitat under the ESA or high value WDFW 
priority habitats such that all or most of the relevant attributes of the original habitat  
are altered but will be restored 

 Permanent removal or alteration of WDFW priority habitats of moderate value to 
wildlife such that most or all relevant attributes of the original habitat are lost 

 Long-term or continued intermittent reduction of local food sources including prey 
species 

Impacts would be low where project activities would cause the following: 

 Minimal disturbance of federally designated critical habitat under the ESA or high value 
WDFW priority habitat such that all or most of the relevant attributes of the original 
habitat are maintained 

 Permanent removal or alteration of WDFW priority habitats or ODFW strategy habitats 
of low value to wildlife such that most or all relevant attributes of the original habitat 
are lost 

 Permanent removal or alteration of common wildlife habitats  

 Loss of potential habitat of a federally listed species under the ESA where there is a 
greater likelihood that individuals could be present, but where none have been 
documented to occur. 

 Habitat loss or temporary decline in reproduction of known occurrences of WDFW 
priority species with stable populations and of common species 

 Temporary and minor disturbance of special-status species with at-risk populations that 
does not affect reproduction or cause injury or mortality 

 Temporary disturbance of common wildlife species that does not cause mortality 

 Short-term reduction to local food sources including prey species 

No impact would occur when there is no degradation of habitat, or any mortality, injury, or 
reduced reproductive capacity of any wildlife species. 

18.2.2 Impacts Common to Action Alternatives 

18.2.2.1 Construction 

Habitat Removal and Alteration 

Project construction would remove or alter forest, forest 
production, shrubland, open, and urban/suburban habitats, 
and certain WDFW priority habitats.    

Wildlife forested habitats—including Oregon white oak 
woodlands, old-growth/mature forests, and some 
urban/suburban habitats with trees—would be lost by clearing 
the right-of-way of vegetation for the new line.  Most trees and 
shrubs taller than 4 feet would be removed.  These impacts 
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would be permanent since the right-of-way would need to remain clear of tall-growing 
vegetation for the life of the line to maintain operational safety.  The loss of wildlife breeding, 
roosting, nesting, and foraging sites characteristic of forested habitats would change the 
composition of the wildlife community within and at the edge of the right-of-way, substation, 
and access roads.  Typically, the forested habitats would be converted to shrubland, and Oregon 
white oak woodlands to prairie.  This change in habitat within the right-of-way would also create 
habitat fragmentation that could reduce and isolate wildlife populations, such as Cope’s giant 
salamander and Dunn’s salamander.  Fragmentation can negatively affect a species’ ability to 
access seasonal habitats and interbreed.   

Habitat loss of forest and production forest from right-of-way clearing would generally have low 
impacts on wildlife because impacts would be spread out along a relatively narrow corridor, and 
affected habitats are fairly common in the project area, with the exception of WDFW priority 
habitats (see further discussion, this section).  Where special-status species, such as northern 
spotted owl, are known to be present and would lose habitat, impacts would be moderate.  
Impacts would not be higher since habitat loss would be distributed along the corridor and not 
greatly affect any single wildlife population.  Also, right-of-way clearing would not affect the 
listing status of any special-status species based on the documented occurrences in the study 
area and their conservation status (see Special-Status Species, this section).  For wildlife species 
that are habitat generalists (including one federally listed species [Columbian white-tailed deer] 
and two WDFW priority species [elk and Columbian black-tailed deer]), there would be no 
permanent adverse impacts from right-of-way clearing since they could still use shrubland or 
prairie habitat as foraging habitat.   

Forested riparian areas and forested freshwater wetlands would be extensively altered although 
they would persist as scrub-shrub riparian areas or scrub-shrub freshwater wetlands (also see 
WDFW Priority Habitats, this section).  This alteration would have a low-to-high impact to these 
WDFW priority habitats depending on the condition of the affected areas and the proportion of 
shrubs and trees removed.   

Shrublands (including scrub-shrub wetlands) would also be altered by right-of-way clearing since 
they would lose taller vegetation, which could reduce nesting habitat for some bird species.  
However, these areas would persist as shrubland habitats.  In addition, new shrubland would be 
created through right-of-way clearing of forest and production forest.  Therefore, right-of-way 
clearing would either have beneficial impacts to shrubland wildlife, or low adverse impacts to 
wildlife in existing shrubland.    

Other habitats less affected by right-of-way clearing include caves, open habitat, talus fields, and 
cliff habitat (also see WDFW Priority Habitats, this section).  Caves in forested areas would lose 
adjacent forest habitat, but many wildlife species that rely on caves—such as bats—are habitat 
generalists that could use the resulting shrublands as foraging habitat.  Adverse impacts would 
include the loss of small amounts of roosting habitat.  Right-of-way clearing would therefore be 
beneficial or have low adverse impacts to both wildlife and habitat.  Wildlife in open habitat, 
talus fields, and cliff habitat would experience no impacts from right-of-way clearing.  

All types of wildlife habitat would be reduced by towers, access roads, and substations.  Tree, 
shrub, groundcover, woody debris, and soil or rock removal would create habitat losses for 
mammals, reptiles, birds, and invertebrates in all wildlife habitat types.  The loss of these 
resources could also decrease prey populations and other food such as acorns and seeds.  
Conversely, habitat could be enhanced for raptors since towers could provide new or additional 
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perches, roosts, and nest sites.  This could benefit raptor populations, but may adversely affect 
their prey, which would experience moderate impacts from mortality (e.g., small mammals, 
lizards, and snakes).   

Habitat loss would generally have a low impact on wildlife given that impacts would be spread 
out along a relatively narrow corridor, and affected habitats are fairly common in the project 
area, with the exception of WDFW priority habitats (see WDFW Priority Habitats, this section).  
Where special-status species, such as western pond turtle, could be present and lose habitat, 
impacts would range from low-to-high depending on the value of the affected area, the extent 
of the disturbance, and the potential to affect a species’ listing status based on documented 
occurrences and conservation status.   

Not all impacts from right-of-way clearing would be negative, however.  Species such as 
Columbian white-tailed deer, elk, black bear , beaver, rabbits, hares, mice, a variety of 
songbirds, migratory birds, and raptors frequent transmission line corridors and would be 
positively affected by right-of-way clearing of forested habitats (Harriman and Baker 2003).  
Shrubs can provide nesting habitat for some bird species (Bramble, et al. 1994), and the shrubs 
and herbaceous plants that grow in the cleared right-of-way are desirable for deer, elk, and 
other species (Loft and Menke 1984). 

Construction Activities 

In addition to habitat modification and loss that would take place during construction, 
construction activities themselves could temporarily affect wildlife habitat and species.  These 
activities involve clearing for the right-of-way, installing towers, constructing or improving 
access roads, and building substations.  Resulting disturbances would include noise and physical 
hazards from heavy equipment, helicopters, blasting, vehicles, chainsaws, falling trees, and 
general human activity.   

Construction disturbances could harm individual animals and temporarily displace or elevate 
stress levels for many wildlife species in or near construction areas.  Increased stress from noise 
and construction activities could temporarily disrupt foraging, breeding, and other normal 
activities, generally a low impact.  Most invertebrates, reptiles, and amphibians living in 
wetlands, riparian areas, woodlands, and open habitats are not highly mobile and would be less 
able to flee construction disturbance.  Because of this, these species would experience increased 
stress during construction and disproportionate impacts from decreased reproduction, injury, 
and mortality—low-to-high impacts depending on a species’ status, although mortality of most 
wildlife, including special-status species would result in moderate impacts.  For more mobile 
species such as birds and mammals, displacement within and near construction sites would 
occur; however, their mobility would decrease the likelihood that they would be harmed, and 
impacts would be low.  For example, potential habitat for Columbian white-tailed deer occurs 
along all action alternatives (see Table 18-2), but because these deer are highly mobile and are 
habitat generalists, they would mostly be displaced by construction with no mortality or injury 
(a low impact).   

Impacts would increase for special-status species if project-related stress or displacement 
should occur during the breeding season and cause decreased reproduction or the 
abandonment and loss of a nest or young, which would have moderate impacts to the affected 
wildlife.  Where needed, construction would be limited during the breeding or nesting season to 
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avoid mortality or nest abandonment for federally listed species and migratory birds (see 
Section 18.2.8, Recommended Mitigation Measures). 

Construction activities along access roads and around substations and towers could also have 
temporary or permanent impacts on wildlife habitat by crushing, removing, or trampling 
vegetation, spreading weeds, and compacting soils (see Chapter 17, Vegetation and Chapter 14, 
Geology and Soils).  BPA would attempt to restore the vegetation, soils, and hydrology in these 
areas as needed to mitigate impacts.  In some cases, complete restoration may not be possible, 
and impacts to wildlife from habitat loss would range from low-to-moderate depending on the 
extent of the impacts, the listing and conservation status of the affected species, and the 
condition of the preconstruction habitat.   

WDFW Priority Habitats 

Impacts to WDFW priority habitats are assessed in terms of their effect on the habitats because 
of their importance to a rich diversity and number of wildlife.  All action alternatives would 
impact at least three types of WDFW priority habitats:  riparian areas, wetlands, and old 
growth/mature forest.  These habitats would also have the most acreage impacted of all WDFW 
Priority Habitats affected by the project.  The project, regardless of the action alternative, would 
cause impacts to at least seven major riparian areas (the West Alternative would cross an 
additional two:  Salmon Creek and Lacamas Creek riparian areas) (see Section 18.1.2.8, 
Riparian).  Impacts to special-status habitats would range from low-to-high depending on their 
value as wildlife habitat and the extent of the disturbance.   

ODFW Strategy Habitats and COA 

The project is outside of the ODFW Sandy River Conservation Opportunity Area and would 
create no impacts to the COA.  The only Oregon strategy habitats affected by the project would 
be the disturbed wetland at the Sundial substation site (see Section 18.2.2.3, Sundial 
Substation).  No other habitats in Oregon designated as conservation priorities would be 
impacted by the project.      

Special-Status Species 

Disturbances have the potential to affect two federally listed species:  northern spotted owl and 
marbled murrelet.  Impacts to northern spotted owl would range between low and moderate 
depending on the action alternative.  Impacts to marbled murrelet would be low for all action 
alternatives.  All action alternatives also come within 1 mile of documented occurrences of 10 to 
16 other special-status species (see Table 18-2), which indicates an increased likelihood that 
they could be affected by the project.  Four of these species are found along all action 
alternatives and would experience similar types and levels of impacts, though documented 
occurrences may vary:  bald eagle, Cascade torrent salamander, Vaux’s swift, and elk.  Three 
other species—California floater, purple martin, and western pond turtle—have the same 
documented occurrences and would experience the same impacts along all action alternatives:  

California Floater (Federal SOC, WA Candidate, OR Sensitive).  Since there is a documented 
occurrence of California floater in the Columbia River within 1 mile of all action alternatives, and 
towers would be installed on a reef in the Columbia River, there is some potential for impacts to 
this species from temporary increased turbidity during construction.  Direct impacts to 
individual mussels would not be as likely since this species most frequently occurs in shallow 
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water in silty or sandy substrates, whereas the towers would be installed in the hard surface of 
the basalt reef adjacent to the deep channel of the river (see Section 3.2.4, Tower Construction 
in the Columbia River).  If construction occurs in the finer substrates of the river, direct mortality 
could occur.  Although its conservation status is imperiled in Oregon and Washington and 
vulnerable at the national level (NatureServe 2012), impacts would range from low-to-
moderate given the factors listed above. 

Purple Martin (Federal SOC, WA Candidate).  Since there is a documented occurrence of purple 
martin within 1 mile of all action alternatives, there is a greater chance that individuals could be 
present and affected by the project.  Impacts could include loss of riparian habitat caused by 
tree removal for right-of-way clearing and towers and access roads.  BPA would use mitigation 
measures to avoid harm to a nest or young during the breeding season, if necessary.  Since 
purple martin rely on trees in riparian areas, tree removal from right-of-way clearing in an 
urban/suburban area would remove valuable habitat in an area where such habitats are scarce.  
Conversely, because of this scarcity, any impacts would likely be isolated, potentially affecting 
only a small number of purple martin.  Loss of individuals or habitat in this area would not likely 
affect its overall conservation status, which is listed as vulnerable in Washington but secure 
nationally (NatureServe 2012); impacts would be moderate.  

Western Pond Turtle (Federal SOC, OR Sensitive-Critical).  All action alternatives cross wetland 
habitat within 1 mile of two documented occurrences of western pond turtle in Oregon (both 
near the Sundial substation site [see Section 18.2.2.4, Sundial Substation]).  Given this proximity, 
there is an increased chance that this species would be affected by the project.  (The Central 
Alternative also crosses wetland/riparian habitat within 1 mile of a third [captive] population, 
which would not be impacted since it is a captive population about 0.25 mile away from the 
construction area).  Impacts could include temporary construction disturbance, construction 
mortality, and loss of a nest or young if construction takes place during the breeding/nesting 
season, and degradation or loss of wetland habitat from the placement of towers or an access 
road.  Because western pond turtle is rated as imperiled in Oregon and vulnerable-to-apparently 
secure federally (NatureServe 2012), and since its population is in decline in Oregon (ODFW 
2011), mortality or loss of breeding habitat potentially affecting two populations could 
contribute to a need for federal listing, which would be a moderate-to-high impact.      

18.2.2.2 Operation and Maintenance 

Operation 

Transmission lines can be obstacles to bird flight.  Bird fatalities along the right-of-way could 
occur from collisions with the 500-kV transmission line conductors or ground wires.  The 
frequency of collisions typically depends on line placement and configuration, and the numbers 
and species of birds present (Hunting 2002).  The proximity of lines to areas of high bird use or 
migration is the biggest factor in avian collisions.  Waterfowl, shorebirds, and other water birds 
such as egrets and cranes appear to be more susceptible to collision where lines span open 
water, wetlands, and riparian areas, or where lines are between waterfowl feeding and roosting 
areas (McNeil et al. 1985).  The risk of collisions with power lines also increases when birds are 
migrating in groups at night or in low-visibility conditions such as fog.  Other important factors in 
determining the risk of collisions for a bird species include body size, maneuverability, age of the 
birds, and the height at which the birds fly (Crowder and Rhodes 1999).  Mountain quail, 
pheasant, and other low-flying birds do not typically fly high enough to collide with conductors.  
Raptors and passerines appear to be most susceptible in upland habitats (Hunting 2002).  
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Because the project would be within the Pacific Flyway, migrating birds could also collide with 
the lines.  Bats do not tend to collide with transmission lines because they can easily echolocate 
the conductors.   

Transmission lines with a flat configuration (where the conductors are on the same horizontal 
plane) are easier for birds to avoid.  Lines that have the conductors stacked (the same vertical 
plane), or that parallel other transmission lines strung at a different height, can create a fence 
effect and are harder for birds to avoid (these conditions exist for this project along existing 
right-of-way).  Typically, the conductors of 500-kV transmission lines are relatively large and 
more visible to birds and they fly higher to avoid them.  Birds flying into transmission lines often 
collide with the smaller ground wire that is sometimes strung at the top of the towers.   

The areas of primary concern for potential bird collisions with the proposed transmission line 
are riparian areas where the action alternatives would cross over the Cowlitz, Coweeman, 
Kalama, Lewis, East Fork Lewis, and the Columbia rivers, and in larger wetland areas, though 
collisions could occur in all habitats.  Migratory, raptor, and federally-listed birds could 
experience mortality from collision with the transmission line.  Historically, raptors—including 
eagles, hawks, owls, etc.—were known to have a high incidence of mortality from power lines, 
primarily from electrocution; however, current design standards have greatly reduced the 
probability of this occurring (APLIC 2006).  Most transmission line collisions involve waterfowl, 
pelicans, and cranes, while raptor collisions are relatively rare (APLIC 2012; Kochert and 
Olendorff 1999; Oldendorff and Lehman 1986).  To avert possible collisions, bird diverters 
(devices placed on transmission lines to make the lines more visible to birds) could be installed 
on overhead ground wires spanning the open water in these areas, or in other areas of high bird 
use.  In most habitats under most conditions, and with the use of bird diverters, collisions would 
be infrequent and impacts to birds low.  Impacts would be more frequent and low-to-moderate 
where transmission lines are near water bodies or other areas of high bird use, or where the 
new line would parallel existing lines of a different height.  Where the latter two situations occur 
together, impacts would be moderate due to the increased number of collisions that could 
occur.    

Electrocution of birds is not an issue with high-voltage transmission lines, even for birds with 
large wingspans, because electrocution is considered in the line design and the conductors are 
spaced far enough apart that birds cannot touch two conductors at the same time to complete 
an electric circuit.   

Previous studies have found that EMF from transmission lines generally does not affect the 
health, behavior, or productivity of large animals, including wildlife and livestock 
(Exponent 2011).  However, some limited research has suggested possible effects of low 
frequency EMF on the navigation abilities of honeybees, birds, and bats.  For example, some 
studies report that honeybees and some bird species use magnetic navigation and can detect 
EMF.  Some recent experiments suggest magnetic field exposure might affect these magnetic 
navigation systems in birds and bees (Fernie and Reynolds 2005; Hsu et al. 2007).  However, 
there is no conclusive evidence that quantifies these effects or determines if such effects are 
found in high-voltage transmission line environments. 

Maintenance 

Typical operation and maintenance activities would have low temporary impacts on most 
wildlife for all action alternatives, except where there is mortality, in which case the impact 
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in Section 18.2.2.  The 
remaining sections 
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to each alternative, and 
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mitigation measures. 

 

would be moderate (if mortality would contribute to a need for federal listing, the impact would 
be high).  Tower, line, and substation maintenance activities would impact wildlife from noise 
(see Chapter 9, Noise), the presence of workers and vehicles, and habitat damage.  Vehicle noise 
would create a low, infrequent, and brief disturbance along the right-of-way during annual 
ground inspections with one or two maintenance vehicles and during bi-annual aerial 
inspections with a helicopter.  Maintenance vehicles would typically use established access 
roads; if off-road work should be required, habitat in these areas could be damaged, particularly 
with the use of large equipment.  BPA would revegetate these areas as needed to mitigate 
impacts.   

Vegetation management, which can require mechanical and chemical controls, could take place 
in the right-of-way as often as every 2 years in areas with fast-growing vegetation.  Mowing 
along roadsides could take place more regularly.  Impacts to wildlife would be temporary and 
primarily include disturbance from the noise from spraying, mowing, or cutting.    

18.2.2.3 Sundial Substation 

Construction activities would affect wildlife dependent on wetlands and open habitat by 
permanently filling 40 acres of open habitat that includes 11 acres of freshwater wetland 
habitat.  The site is within an industrial park, and the wildlife habitat on site has been degraded 
by construction and operation of the Reynolds Aluminum plant, levee construction, drainage 
improvements, and agricultural activities (DEA 2009).  Because of these disturbances, both 
habitats are low-value habitats for wildlife.  Although wetlands are ODFW strategy habitats, the 
wetlands at the site would likely only be rated as a category 5 or 6 habitat given their condition.  
Impacts to wildlife would include displacement, habitat loss, and temporary construction 
disturbance to wildlife in the surrounding open and wetland habitats.  Because of the condition 
of the affected habitat, the project would likely not affect a large diversity or number of wildlife 
species, so impacts would be low.  In the wetland areas, impacts could also include injury or 
mortality of less mobile species, which would have low or moderate impacts.     

There are two documented occurrences of western pond turtle within 1 mile of the site, 
indicating an increased likelihood that it could be present and affected by substation 
construction (these are the same occurrences as those listed for all action alternatives:  see 
Sections 18.2.4.3, 18.2.5.3, 18.2.6.3, and 18.2.7.3, Special-Status Species).  However, the high 
degree of disturbance already at the site makes this area poor nesting habitat for western pond 
turtle (ODFW 2011), and its presence is unlikely.  If present, loss of suitable habitat or harm to 
individuals in a population at the Sundial site, with potential additional impacts from new 
towers and new access roads along the right-of-way approaching the substation, would have a 
moderate-to-high impact on the turtle given its declining population and its conservation status 
of imperiled in Oregon and vulnerable-to-apparently secure status in the United States 
(ODFW 2011; NatureServe 2012). 

18.2.3 Castle Rock Substation Sites 

All three Castle Rock substation sites are in the northern portion of 
the project area (see Maps 17-1A and 18-1A), which is within the 
marbled murrelet conservation zone (USFWS 1997).  However, only 
one site has the potential to affect marbled murrelets (see 
Section 18.2.3.3, Monahan Creek).  The three sites are also within the 
WDFW winter range priority area of the Willapa Roosevelt elk herd.  
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Impacts to elk from habitat loss in this WDFW priority area would be low for all substation sites 
based on their secure conservation status (NatureServe 2012) and the relatively small portion of 
the total WDFW priority area that would be affected (the relative acreages affected are given 
below).  No special-status species have been documented within 1 mile of the Castle Rock 
substation sites. 

18.2.3.1 Casey Road 

The substation and substation access road would permanently displace forest and shrubland 
wildlife by removing and permanently occupying 38 acres of production forest, 24 acres of 
shrubland, and 1 acre of open habitat.  Displacement, habitat loss, and temporary construction 
disturbance to wildlife in surrounding production forest and shrubland would generally have 
low impacts on wildlife because the amount of habitat affected is small relative to the total 
amount present in the project area.  Also, though the area is documented by USFWS as 
potentially having old-growth forest habitat suitable for northern spotted owl, recent high 
resolution imagery shows no old-growth forest currently present in the affected area (BPA 
2011).  Construction would have no impact on marbled murrelet or northern spotted owl.  

18.2.3.2 Baxter Road 

The substation and substation access road would permanently displace production forest 
wildlife by removing and permanently occupying 47 acres of production forest with a small 
amount of shrubland.  This would less than 1 acre of mostly forested wetland.  Impacts on 
wildlife in production forest would essentially be the same as those described for the Casey 
Road site, although different types and numbers of wildlife would be affected (see 
Section 18.2.3.1, Casey Road).  Impacts to the scrub-shrub wetland as a WDFW priority habitat 
could be low-to-high depending on the value of the wetland as wildlife habitat.  Construction 
would have no impact on marbled murrelet or northern spotted owl because there is no 
suitable old-growth forest habitat currently present within the affected area (BPA 2011).   

18.2.3.3 Monahan Creek 

The substation and substation access road would permanently displace wildlife typically found 
in open habitat, production forest, old-growth/mature forest, and shrubland.  The Monahan site 
would  remove and permanently occupy 46 acres of open habitat, 18 acres of production forest, 
2 acres of old-growth/mature forest, and 1 acre of shrubland.  Impacts to wildlife in open 
habitat, production forest, and shrubland would essentially be the same as those described for 
the Casey Road site, although different types and numbers of wildlife would be affected (see 
Section 18.2.3.1, Casey Road).  The loss of old-growth/mature forest would be a high impact due 
to its importance as a WDFW priority habitat.  Also, it could provide suitable nesting habitat for 
marbled murrelet or northern spotted owl, although there are no documented occurrences 
nearby, and the large amount of open habitat and immature production forest surrounding the 
site reduce the quality of the habitat, particularly for northern spotted owl (BPA 2011).  
Potential impacts to marbled murrelet and northern spotted owl would include a small amount 
of potential habitat loss.  This would be a low impact due to the small amount of habitat 
removed, the poor quality of the surrounding habitat, the lack of documented occurrences, and, 
for marbled murrelet, the low likelihood for nesting at the site due to the distance from the 
coast. 
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Discussing Impacts in 
Sections 18.2.4–18.2.7 

Sections 18.2.4, 18.2.5, 18.2.6, and 18.2.7 
provide the amount of wildlife habitat (in 
acres) that would be altered or removed 
by each action alternative.  They also give 
the length (in miles) of the transmission 
line in each habitat.  The amount of 
habitat altered or removed by right-of-
way clearing is in Table 18-3 exclusive of 
the footprints of access roads, towers, 
and substations, which are in Table 18-4.   

Where right-of-way clearing and access 
road, tower, and substation footprints 
have similar effects on the resource (i.e., 
for woodland and forest habitats), 
acreages from the two tables are added 
together in the discussion. 

 

18.2.4 West Alternative 

Because 65 miles of the West Alternative parallels an existing 
transmission line(s) on existing right-of-way, the new line would 
not create new fragmentation although it could expand existing 
fragmentation where the right-of-way would need to be widened, 
primarily in forested habitats (see Chapter 4, Proposed Action and 
Alternatives).  In addition, since the new line would be taller than 
the parallel existing line(s), the higher conductors would increase 
the fence effect to bird flight paths and increase the risk of 
collision in many areas.   

18.2.4.1 Wildlife Habitats and Species—West Alternative 

The following discussion describes the impact levels for wildlife in habitats that are not 
considered to be WDFW priority habitats; impact levels generally could be higher where WDFW 
priority habitats or special-status species would be affected (see Section 18.2.4.2, WDFW 
Priority Habitats—West Alternative, and Section 18.2.4.3, Special-Status Species—West 
Alternative).       

Wildlife in Open Habitat 

The proposed transmission line would cross 25 miles 
of open habitat—more than any other habitat (see 
Table 18-3).  Towers, access roads, and substations 
would cause a permanent loss of 171 acres (see Table 
18-4), although 3 acres of open habitat would also be 
created by clearing Oregon white oak woodlands (see 
Table 18-5).  The wildlife most affected by the project 
in open habitat would likely be ground-dwelling 
animals.  They would experience both a decrease in 
available habitat and an increase in mortality from 
the increased number of perches available to 
predatory raptors (raptors, conversely, would 
experience mostly positive effects, with some 
potential for mortality from transmission line 
collisions).  Impacts to wider-ranging wildlife would 
include a small reduction in breeding or grazing 

habitat.  Wildlife mortality from construction and transmission-line bird collisions would also 
occur.  Because the project would be long and narrow, any single population of animals would 
lose very little habitat and experience a small increase in mortality.  These would cause low 
impacts from habitat loss and construction disturbance, and moderate impacts from mortality, 
since mortality of individual animals would not affect the conservation status of most species.  
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Table 18-3  General Wildlife Habitats Impacted by Right-of-Way Clearing (Acres) 
and Transmission Line Crossing (Miles)1,2,3,4 

Alternatives and 
Options 

Forest 
Production 

Forest 
Shrubland

5
 

Urban/ 
Suburban

5
 

Open 

 Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles 

West Alternative 308 17 0 0 307 18 87 5 0 25 

West Option 1 -14 -1 N/C N/C +3 +<1 N/C -<1 N/C +1 

West Option 2 -5 -1 +9 +1 +2 +<1 N/C +<1 N/C +1 

West Option 3 +30 +2 +21 +1 +22 +1 N/C -<1 N/C +2 

Central Alternative 240 13 910 54 42 3 20 1 0 5 

Central Option 1 +1 +<1 +39 +3 +2 +<1 N/C N/C N/C +<1 

Central Option 2 +40 +2 -76 -5 +4 +<1 -6 -<1 N/C -<1 

Central Option 3 +56 +3 -175 -10 -3 -<1 -1 -<1 N/C +1 

East Alternative 173 10 961 56 34 2 19 1 0 5 

East Option 1 +18 +1 -56 -3 +3 +<1 -8 -1 N/C +1 

East Option 2 +15 +1 N/C +<1 +1 +<1 N/C N/C N/C +<1 

East Option 3 -6 -1 +22 +2 +3 +<1 N/C N/C N/C N/C 

Crossover 
Alternative 

276 14 588 35 208 12 21 1 0 9 

Crossover Option 1 +15 +1 N/C N/C +16 +1 +1 +<1 N/C +3 

Crossover Option 2 +3 +<1 N/C N/C +54 +3 N/C N/C N/C +1 

Crossover Option 3 +29 +1 +16 +2 +6 +<1 N/C N/C N/C +1 

Notes: 

N/C – No net change from the action alternative.   

1. To avoid double counting impacts, the acreages for access roads, towers, and substations that occur within the right of way 
were subtracted from right-of-way acreages.  These acreages are in Table 18-4. 

2. 150-foot wide right-of-way 

3. The value for each option represents the net change from the action alternative.  It was calculated as the acres added by 
the option minus the acres in the segments the option replaces. 

4. Clearing for danger trees outside the right-of-way is unknown at this time and not included in these calculations. 

5. Right of way clearing would only affect portions of the acreages given for these general vegetation types; i.e., where trees 
and tall shrubs are present. 

Sources:  Herrera 2010, USGS 2011 



Chapter 18 Wildlife 

18-30 I-5 Corridor Reinforcement Project Draft EIS 
 November 2012 

Table 18-4  General Wildlife Habitat Converted to Towers, Access Roads, and Substations (Acres)1 

 Forest Production Forest Shrubland Open Urban/Suburban 
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West 
Alternative 

7 20 17 20 64 0 5 8 0 13 7 29 22 1 59 13 42 30 86 171 3 4 3 0 10 

West Option 1 N/C N/C -1 N/C -1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +2 -<1 N/C +1 N/C N/C N/C N/C N/C 

West Option 2 N/C N/C +1 N/C +1 N/C +1 +<1 N/C +2 N/C +2 -<1 N/C +1 +<1 +3 -6 N/C -1 N/C N/C N/C N/C N/C 

West Option 3 +<1 +1 +2 N/C +4 +<1 +7 +4 N/C +12 N/C +4 +2 N/C +6 +<1 -2 -4 N/C -5 N/C N/C N/C N/C N/C 

Central 
Alternative 

5 26 45 0 76 19 100 185 47 351 2 7 23 0 32 4 12 26 40 82 0 <1 2 0 3 

Central 
Option 1 

N/C N/C -<1 N/C -<1 +<1 +2 +9 -9 +3 -<1 +<1 +2 +24 +26 N/C N/C +8 +1 +9 N/C N/C N/C N/C N/C 

Central 
Option 2 

+<1 +12 -5 +20 +28 -2 +1 -12 -47 -60 -<1 N/C -3 +1 -3 N/C -<1 -<1 +46 +44 N/C N/C N/C N/C N/C 

Central 
Option 3 

+2 +6 -4 N/C +4 -4 -11 -18 N/C -33 N/C -1 -2 N/C -3 N/C +3 +4 N/C +7 N/C N/C N/C N/C N/C 

East 
Alternative 

3 17 34 0 54 19 84 275 47 425 2 5 48 0 55 4 13 57 40 114 0 <1 2 0 3 

East Option 1 +<1 +6 -3 +20 +24 -1 +<1 -11 -47 -58 N/C +<1 -7 +1 -5 N/C +1 -3 +46 +44 N/C N/C -<1 N/C -1 

East Option 2 +<1 N/C -3 N/C -2 N/C -5 -45 N/C -50 N/C N/C -15 N/C -15 N/C N/C -2 N/C -2 N/C N/C N/C N/C N/C 

East Option 3 N/C -3 N/C N/C -3 +<1 N/C N/C N/C +<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 
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Crossover 
Alternative 

6 23 35 20 84 12 65 122 0 199 5 16 44 1 66 5 14 21 86 126 <1 1 2 0 4 

Crossover 
Option 1 

N/C +2 -<1 N/C +1 N/C N/C N/C N/C N/C +<1 +2 N/C N/C +3 +1 +7 +3 N/C +12 N/C N/C N/C N/C N/C 

Crossover 
Option 2 

N/C N/C +3 -20 -17 N/C N/C +5 +47 +52 +3 +2 +9 -1 +13 N/C +1 +4 -46 -41 N/C N/C N/C N/C N/C 

Crossover 
Option 3 

N/C +<1 +3 -20 -16 +<1 +<1 +4 +47 +53 +<1 +2 +10 -1 +12 N/C +1 +4 -46 -41 N/C N/C N/C N/C N/C 

Notes: 

N/C – No net change from the action alternative. 

1. The value for each option represents the net change from the action alternative.  It was calculated as the acres added by the option minus the acres in the segments the option replaces. 

2. Many improved access roads could be overgrown or would need to be widened; habitat would need to be removed. 

Sources:  Herrera 2010, USGS 2011 
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Wildlife in Forest and Production Forest Habitats 

Although fewer miles of transmission line would cross forest habitat than open habitat (see 
Table 18-3), forest wildlife would experience more extensive impacts from clearing.  
Construction would clear 372 acres of forest for right-of-way, towers, substations, and access 
roads, and 13 acres of production forest for towers and access roads (see Tables 18-3 and 18-4).  
Forest-dependent wildlife would be most affected by habitat loss.  Habitat generalists would be 
less affected since they would be able to use the altered “edge” habitat within the cleared right-
of-way for foraging or hunting (shrubland and open habitat species could experience positive 
impacts by an increase in habitat) (see Section 18.2.2, Impacts Common to Action Alternatives).  
Because forest and production forest are common in the project area, and since impacts would 
be spread out along the corridor, most forest wildlife species would experience low impacts 
from habitat loss and construction disturbance.  Wildlife mortality from construction and 
transmission-line bird collisions would occur but would be moderate, since mortality of 
individual animals would not affect the conservation status of most species (see 
Section 18.2.4.2, WDFW Priority Habitats−West Alternative, and Section 18.2.4.3, Special-Status 
Species—West Alternative, for potentially higher impacts).   

Wildlife in Shrubland Habitat 

Although total affected acreage is similar to the affected acreage in forest habitat, shrubland 
wildlife would experience fewer adverse effects, partly since more shrubland would be created 
than lost.  Only 59 acres of existing shrubland would be removed for towers, access roads, and 
substations, with 307 acres of existing tall shrubland habitat altered by right-of-way clearing 
(see Tables 18-3 and 18-4).  Conversely, they could benefit from the creation of 308 acres of 
shrubland habitat from right-of-way clearing in forest habitat (see Table 18-3).  Also, raptors 
would experience a positive effect from the increase in available perches.  Nonetheless, adverse 
impacts would occur, particularly to those animals in existing shrubland, including temporary 
construction disturbance; the loss of existing habitat; the loss of some tall shrub nesting habitat 
for birds; potential construction mortality for less mobile species; and a possible increase in 
mortality caused by an increase in predation by raptors using the transmission lines and towers 
as perches, and by bird/transmission line collisions.  Since impacts would be spread out along 
the corridor and affect a relatively small amount of habitat, the levels of adverse impacts would 
be similar to those for open habitat, including low impacts from loss of existing habitat and 
construction disturbance, and moderate impacts from mortality.   

Wildlife in Urban/Suburban Habitat 

Wildlife found in urban/suburban habitat would experience some of the least amount of 
disturbance in both miles of transmission line and lost or altered habitat.  The West Alternative 
would alter 87 acres of habitat by right-of-way clearing (see Table 18-3) and remove 10 acres of 
habitat for towers and access roads (see Table 18-4).  Impacts to wildlife would range among 
those impacts listed for open, shrubland, forest, and production forest habitats, depending on 
which habitats might be present in any given urban/suburban area.  Given the small amounts of 
habitat lost and the general tolerance of urban/suburban wildlife to human disturbance, 
impacts related to construction and habitat loss or alteration would be low, while those related 
to an increase in mortality (such as for prey species of raptors and bird/transmission line 
collisions) would be moderate.   
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18.2.4.2 WDFW Priority Habitats—West Alternative 

This section provides the amount of WDFW priority habitats altered or removed by the West 
Alternative, and the length in miles of the transmission line crossing in each habitat.      

Riparian Areas.  Along the West Alternative, more habitat loss or alteration would occur in 
riparian areas than any other WDFW priority habitat:  135 acres would be altered by right-of-
way clearing (see Table 18-5) and 25 acres would be lost to towers, access roads, and 
substations (see Table 18-6).  Habitat loss would be a low-to-high impact to these WDFW 
priority habitats, depending on their condition.  In addition, transmission line bird collisions 
could increase across 8 miles of riparian habitat, particularly with the increased fence effect 
caused by parallel lines.  This would also be a low-to-high impact depending on bird use and the 
effectiveness of mitigation measures, since it could reduce the ability of these habitats to safely 
support waterfowl, waterbirds, and raptors: an essential attribute for these habitats.   

Riparian areas also encompass other priority habitats affected by the project, including 
biodiversity areas and corridors, wetlands, and old-growth/mature forest.   

Biodiversity Areas and Corridors.  Seven documented WDFW biodiversity area and corridor 
priority habitats would be affected by the West Alternative.  They include the East Fork Lewis 
River Riparian Corridor, the Upper Salmon Creek Riparian Corridor, the Burnt Bridge Creek 
Biodiversity Area, the Cougar Creek Riparian Corridor, the Green Mountain Biodiversity Area, 
the Camas Biodiversity Area, and the Lady and Akerman Islands Biodiversity Area and Corridor 
(WDFW 2012).  Fragmentation of these habitats from right-of-way clearing could adversely 
affect the movement of many wildlife species across a biologically diverse and relatively 
undisturbed area.  A total of 3 miles of these habitats would be crossed at approximately 
10 locations by new transmission line, with 53 acres altered from right-of-way clearing, and 
8 acres lost to transmission towers and access roads (see Tables 18-5 and 18-6).  Impacts to 
these WDFW priority habitats would be high since fragmentation would diminish one of their 
main attributes, which is to be a “relatively undisturbed and unbroken tract of vegetation” that 
connects high-value habitats (WDFW 2008).  

Freshwater Wetlands and Fresh Deepwater.  About 113 acres of forested, scrub-shrub, and 
emergent freshwater wetlands would be lost to right-of-way clearing (forested wetland) and/or 
towers, access roads, and substations (see Tables 18-5 and 18-6).  Sixty-two acres of scrub-shrub 
wetland would be altered by right-of-way clearing (see Table 18-5).  Impacts to wildlife from the 
alteration and loss of wetland habitat would range from low-to-high, depending on the 
condition of each wetland.  Habitat alteration and removal could occur at the Coweeman 
Wetlands, and would likely be moderate-to-high impacts given the description of their value to 
wildlife by WDFW (WDFW 2012).  In addition, transmission line bird collisions may become more 
frequent over 16 total miles of all three types of freshwater wetlands (see Table 18-6); similar to 
riparian areas, an increase in transmission line collisions could reduce the value of these areas 
for wildlife habitat, a low-to-high impact. 

The only impacts to fresh deepwater would be from transmission line bird collisions, which may 
increase across 1 mile of this habitat (see Table 18-5).  As for freshwater wetlands and riparian 
areas, impacts to this WDFW priority habitat would be low-to-high.  

Old-Growth/Mature Forest.  Twenty-seven acres of old-growth/mature forest would be 
removed by right-of-way clearing, towers, substations, and existing access roads (see 
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Tables 18-5 and 18-6).  Impacts to these WDFW priority habitats would be high since tree 
clearing would remove the main attributes of this habitat:  long-lived trees and the associated 
understory vegetation, which have become uncommon in the Pacific Northwest and could not 
be easily or quickly replaced.  

Westside Prairie.  Six acres of westside prairie in the Lacamas Prairie Natural Area would be 
removed by towers and access roads, a high impact due to the rarity of this habitat in 
Washington (see Table 18-6).  In addition, the transmission line would cross 2 miles of westside 
prairie parallel to the existing line, which together may increase transmission line bird collisions 
(see Table 18-5).  Impacts to this habitat would be low-to-moderate depending on bird use and 
mitigation.  This is higher than in other types of open areas, since Lacamas Prairie Natural Area is 
a wet prairie and could have a higher level of waterbirds and waterfowl than dry prairies (see 
Section 18.2.4.3, Special-Status Species—West Alternative, for a discussion of WDFW wood duck 
priority area in the Lacamas Prairie Natural Area).   

Oregon White Oak Woodlands.  Three acres total from the Sifton/Lacamas Oregon White Oak 
and Washougal Oak woodlands would be removed by right-of-way clearing (see Table 18-5).  
Impacts to these WDFW priority habitats would be high since tree clearing would remove the 
main attributes of this habitat:  Oregon white oak trees and the associated understory 
vegetation, which are becoming less common in the Pacific Northwest. 
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Table 18-5  WDFW Priority Habitats Impacted by Right-of-Way Clearing (Acres) and Transmission Line Crossing (Miles)1,2,3 

Alternatives 
and Options 

Oregon 
White Oak 
Woodlands 

Snag-Rich 
Area 

Old-
Growth/ 
Mature 
Forest 

Riparian 
Forested 

Freshwater 
Wetlands 

Scrub-
Shrub 

Freshwater 
Wetlands 

Emergent 
Freshwater 
Wetlands 

Fresh 
Deepwater 

Westside 
Prairie 

Biodiversity 
Areas and 
Corridors 

Talus 
Caves or 

Cave-Rich 
Habitat 

 
Acre

s 
Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles Acres Miles 

West 
Alternative 

3 <1 0 0 23 1 135 8 54 3 62 4 0 9 0 1 0 2 53 3 0 0 0 0 

West 
Option 1 

N/C +<1 N/C N/C N/C N/C +<1 -<1 +5 +<1 +2 +<1 0 +1 0 N/C 0 +1.6 -11 N/C 0 N/C 0 N/C 

West 
Option 2 

-1 -<1 N/C N/C +5 +<1 N/C -<1 -8 -1 -3 -<1 0 -<1 0 N/C 0 -1 +12 +2 0 N/C 0 N/C 

West 
Option 3 

-1 -<1 N/C N/C +3 +<1 +12 +<1 -5 -1 -2 -<1 0 -<1 0 N/C 0 -1 +11 +1 0 N/C 0 N/C 

Central 
Alternative 

2 <1 2 <1 12 1 105 6 69 4 16 1 0 1 0 1 0 0 10 1 0 0 0 0 

Central 
Option 1 

N/C N/C N/C N/C N/C N/C +4 +<1 +1 +<1 +0.5 +<1 0 +<1 0 N/C 0 N/C N/C N/C 0 N/C 0 N/C 

Central 
Option 2 

N/C N/C N/C N/C +5 +<1 -2 +<1 +5 +<1 -0.7 -<1 0 +<1 0 +<1 0 N/C N/C N/C 0 N/C 0 N/C 

Central 
Option 3 

N/C N/C N/C N/C +3 +<1 -10 -1 -2 -1 -0.5 -<1 0 +<1 0 +<1 0 N/C -2 +<1 0 N/C 0 N/C 

East 
Alternative 

2 <1 31 2 10 1 94 5 61 3 23 1 0 1 0 1 0 0 9 1 0 <1 0.05 0 

East Option 1 N/C N/C N/A N/A +5 +<1 -3 -<1 +2 +<1 +8 +<1 0 +1 0 +<1 0 N/C N/C N/C 0 N/C 0 N/C 

East Option 2 N/C N/C +2 +<1 -6 -<1 +2 +<1 +4 +<1 -7 -<1 0 N/C 0 +<1 0 N/C +1 +<1 0 -<1 0 N/C 

East Option 3 N/C N/C N/A N/A N/C N/C N/C +<1 +1 +<1 -<1 -<1 0 N/C 0 N/C 0 N/C N/C N/C 0 N/C 0 N/C 

Crossover 
Alternative 

2 <1 0 0 37 2 125 7 53 3 35 2 0 2 0 1 0 0 9 1 0 <1 0.05 <1 

Crossover 
Option 1 

N/C N/C N/C N/C -<1 -<1 +8 +1 +8 +1 +1 +<1 0 +<1 0 N/C 0 +1 N/C N/C 0 N/C 0 N/C 

Crossover 
Option 2 

N/C N/C N/C N/C +1 +1 +9 +1 +1 +<1 +3 +<1 0 N/C 0 N/C 0 N/C N/C N/C 0 N/C 0 N/C 

Crossover 
Option 3 

N/C N/C N/C N/C +1 +1 +7 +<1 +3 +<1 +2 +<1 0 N/C 0 N/C 0 N/C N/C N/C 0 N/C 0 N/C 

Notes: 

N/C – No net change from the action alternative. 

1.  To avoid double counting impacts, the acreages for access roads, towers, and substations that occur within the right of way were subtracted from right-of-way acreages.  See Table 18-8 for impacts from access roads, towers, and 
substations. 

2.  150-foot wide right-of-way 

3.  The value for each option represents the net change from the action alternative.  It was calculated as the acres added by the option minus the acres in the segments the option replaces.  

Sources:  Herrera 2010, WDFW 2010b 
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Table 18-6  WDFW Priority Habitat Converted to Towers, Access Roads, and Substations (Acres)1,2 

 Old-Growth/Mature 
Forest 

Snag-Rich Areas Riparian 
Forested, Scrub-Shrub, 

and Emergent 
Freshwater Wetlands
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West 
Alternative 

<1 0 <1 2 4 0 0 0 0 0 2 6 8 9 25 7 23 18 11 59 1 3 2 0 6 1 6 1 0 8 0 0 0 0 0 0 0 0 0 0 

West 
Option 1 

N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +1 +<1 N/C +2 N/C +3 <1 N/C +4 N/C +3 +3 N/C +6 -<1 -<1 -1 N/C -2 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

West 
Option 2 

N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C -<1 +2 N/C +1 -<1 -3 -3 N/C -7 -<1 -2 +2 N/C -<1 +<1 +2 +1 N/C +4 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

West 
Option 3 

N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +2 N/C +2 N/C -3 -3 N/C -6 -<1 -2 +2 N/C -<1 +<1 +1 +1 N/C +3 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Central 
Alternative 

0 <1 0 0 <1 <1 <1 <1 0 1 1 3 7 0 11 2 6 7 12 27 0 0 0 0 0 <1 <1 0 0 <1 0 0 0 0 0 0 0 0 0 0 

Central 
Option 1 

N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +<1 N/C +<1 N/C N/C N/C -<1 -<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Central 
Option 2 

N/C N/C N/C +2 +2 N/C N/C N/C N/C N/C N/C +<1 N/C +9 +10 N/C +2 -2 -<1 -<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Central 
Option 3 

N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +1 N/C N/C +1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

East 
Alternative 

0 <1 2 0 3 1 2 11 0 14 1 3 9 0 13 2 5 10 12 29 0 0 0 0 0 <1 <1 0 0 <1 0 1 0 0 1 0 0 0.5 0 0.5 

East Option 1 N/C N/C N/C +2 +2 N/C N/C N/C N/C N/C N/C N/C -<1 +9 +8 N/C +3 N/C -<1 +2 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

East Option 2 N/C N/C -2 N/C -2 +<1 +<1 +<1 0 +1 N/C -<1 -2 N/C -3 N/C N/C -3 N/C -3 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C -1 N/C N/C -1 N/C N/C -0.5 N/C -0.5 

East Option 3 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +<1 N/C +<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Crossover 
Alternative 

<1 2 3 2 8 0 0 0 0 0 1 3 11 9 24 3 7 13 11 34 0 0 0 0 0 <1 <1 0 0 10 0 1 0 0 1 0 0 0.5 0 0.5 

Crossover 
Option 1 

N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C +1 +<1 N/C +2 N/C +<1 N/C N/C +<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Crossover 
Option 2 

N/C N/C N/C -2 -2 N/C N/C N/C N/C N/C N/C N/C -<1 -9 -10 N/C N/C N/C -<1 -<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Crossover 
Option 3 

N/C N/C N/C -2 -2 N/C N/C N/C N/C N/C N/C N/C N/C -9 -9 N/C N/C N/C -<1 -<1 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

Notes: 

N/C – No net change from the action alternative.   

1. The value for each option represents the net change from the action alternative.  It was calculated as the acres added by the option minus the acres in the segments the option replaces. 

2. Oregon white oak woodlands are not included in this table as they would not be affected by towers, access roads, or substations. 

3. Freshwater wetlands are part of the WDFW priority habitat “freshwater wetlands and fresh deepwater”.  Fresh deepwater areas are not included in this table as they would not be affected by towers, access roads, or substations.   

4. Many improved access roads could be overgrown or would need to be widened; habitat would need to be removed. 

Sources:  Herrera 2010, WDFW 2010b 
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Special-Status Species 
State and Global 

Conservation Rankings  

 Critically Imperiled: 5 or 
fewer known occurrences 

 Imperiled: 6–20 known 
occurrences 

 Vulnerable: 21–100 known 
occurrences 

 Source: WNHP 2011a 

18.2.4.3 Special-Status Species—West Alternative 

Two federally listed species and 19 other special-status species or species groups could be 
affected by the West Alternative.  All documented occurrences of these species are found in 
Washington with the exception of California floater mussel—found in the Columbia River—and 
western pond turtle—found in Oregon.   

Federally Listed Species 

Marbled Murrelet (Threatened).  Although there are no 
documented occurrences of marbled murrelet within 1 mile 
of the West Alternative, right-of-way clearing and towers, 
substations, and access roads would remove 377 acres of 
habitat within the marbled murrelet conservation zone.  
Therefore, impacts to the species would include loss of 
potential habitat.  However, at most only 27 acres of this 
conservation zone is suitable old-growth/mature forest 
habitat (see Tables 18-5 and 18-6) and they are outside the 
general range of marbled murrelet from the coast, so the 
available habitat would not likely be used for nesting.  In 
addition, the old-growth/mature forest within this area primarily occurs in small patches, so any 
potential habitat loss would be minor in any particular area.  Given the small amount of 
potential habitat affected, the distance from the coast, and the lack of any documented 
occurrences, potential habitat loss would be a low impact.   

Northern Spotted Owl (Threatened).  The West Alternative route comes within 0.4 mile of a 
northern spotted owl circle (WDFW 2010b). The adjacent habitat that would be removed for the 
right-of-way includes a mix of old-growth/mature forest, forest, and production forest.  In 
addition, the loss of 27 acres of old-growth/mature forest along the entire action alternative 
would remove potential nesting habitat for this species, although recent high resolution imagery 
shows most of the area is marginal habitat for the owl (BPA 2011).  Impacts to the species would 
include the loss of potential habitat.  Given that potential habitat is generally low quality; there 
is only one documented northern spotted owl circle within 1 mile; and a relatively small amount 
of potential habitat would be removed, with impacts spread out along the corridor, low impacts 
on this species would occur.  

Other Special-Status Wildlife Species—Birds 

Bald Eagle (Federal SOC, WA Sensitive) and WDFW Bald Eagle Priority Area.  Bald eagles would 
be impacted by the project because there are eight documented occurrences of bald eagles, and 
two WDFW bald eagle priority areas—the Cowlitz Bald Eagle Feeding Habitat and Lewis River 
Winter Eagle Habitat—within 1 mile of the West Alternative.   New transmission line would 
cross a little less than 1 mile of a WDFW bald eagle priority area, and right-of-way clearing, 
towers, and access roads would remove tree habitat from a total of 13 acres.  Impacts would 
include temporary construction disturbance and loss of potential nesting and roosting habitat 
through tree removal in riparian areas along the West Alternative (see 18.2.4.3, Special-Status 
Habitats), particularly where it occurs in a WDFW priority area.  As for other raptors, 
transmission line collisions are typically uncommon, but could occur.  Mitigation measures 
would be used to ensure individual nests and young are not harmed or disrupted during the 
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breeding season, and to reduce the risks of transmission line collisions throughout the year.  
Impacts to this species would be moderate since the species is still listed as sensitive by WDFW, 
is monitored by USFWS following its delisting in 2010, and impacts would not be expected to 
contribute to a need for federal relisting of this species based on a conservation status of secure 
at both the state and federal levels (NatureServe 2012).    

Cavity-Nesting Ducks (also see Waterfowl, this section).  The West Alternative could affect 
cavity-nesting ducks since it crosses within 1 mile of the WDFW Woodland Cavity Nesting 
Habitat Priority Breeding Area along the Lewis River.  Impacts could include habitat removal, 
increased transmission line collisions, and temporary construction disturbance.   Mitigation 
measures would be used to avoid harm to a nest or young during the breeding season, if 
necessary.  These areas are important to a wide diversity and number of cavity-nesting ducks, 
but because mortalities would not contribute to a need for federal listing for any of the 
associated species (see further discussion of specific species that follows), and since the WDFW 
priority area itself would not be crossed, impacts to cavity-nesting ducks would be low-to-
moderate. 

 Barrow’s Goldeneye (WDFW Priority).  Given that the West Alternative crosses wetland 
habitat within 1 mile of a documented occurrence of Barrow’s goldeneye, there is a 
greater chance that individuals could be present and affected by the project (this is the 
same occurrence listed for the Crossover Alternative).  Impacts would be the same as 
those listed for the WDFW cavity-nesting duck priority area.  Since the conservation 
status is vulnerable (breeding) to secure (non-breeding) at the state level and secure at 
the federal level (NatureServe 2012), and since not many individuals would likely be 
affected based on just one documented occurrence, impacts would not contribute to a 
need for federal listing and would be moderate. 

 Wood Duck (WDFW Priority).  It is highly likely that wood duck would be adversely 
impacted by the West Alternative since it crosses two WDFW wood duck priority areas: 
the WDFW Lacamas Lake Bottoms Priority Breeding Area, and the Mill Creek Tributary 
Priority Breeding Area.  Impacts would be the same as those listed for the WDFW cavity-
nesting duck priority area.  A little less than 1 mile of the WDFW wood duck priority area 
would be crossed by the West Alternative transmission line at Lacamas Lake Bottoms, 
with 14 acres lost to right-of-way tree removal, towers, and access roads (WDFW 2009).  
These losses would be in addition to any occurring in other riparian or wetland areas 
where wood duck could occur, particularly near the one documented occurrence.  These 
would likely cause just moderate impacts to the species, however, since the impacts 
would not contribute to a need for federal listing given the relatively small area affected 
and the relatively stable conservation status of the species (ranges between vulnerable 
[non-breeding] to apparently secure [breeding] at the state level, and secure at the 
federal level [NatureServe 2012]).   

Great Blue Heron (WA Priority).   Since the West Alternative crosses either wetlands or riparian 
habitats within 1 mile of three documented occurrences of great blue heron, there is a greater 
chance that individuals could be present and affected by the project.  Impacts would include 
mortality from transmission line collisions over open habitats and open water, and lost habitat 
due to towers and access roads placed in riparian areas and open habitat.  Since the 
conservation status is apparently secure to secure at the state level and secure at the federal 
level (NatureServe 2012), impacts would not contribute to a need for federal listing and would 
be moderate. 
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Northern Goshawk (Federal SOC, WA Candidate).  Because the West Alternative crosses 
production forest within 1 mile of a documented occurrence of northern goshawk (also in 
production forest), there is a greater chance the project could affect this species (this is the 
same documented occurrence as the one along the Central and Crossover alternatives).  Impacts 
would include loss of old-growth/mature forest habitat and temporary construction 
disturbance, although mitigation measures would be used to avoid mortality of young or loss of 
nests during the breeding season, if necessary.  Although the conservation status of this species 
is imperiled-to-vulnerable in Washington (NatureServe 2012), it is listed as apparently secure at 
the federal level, and so the small amount of suitable mature/old-growth forest habitat affected 
(see Section 18.2.4.2, WDFW Priority Habitats—West Alternative) would be a moderate impact 
to the species.  As for other raptors, transmission line collisions are typically uncommon, the 
rare occurrence of mortality of an individual would not affect the overall conservation status, 
and impacts would be moderate.    

Pileated Woodpecker (WA Candidate).  Since the West Alternative crosses high-value riparian 
habitat within 1 mile of a documented occurrence of pileated woodpecker (the same occurrence 
listed for the Crossover Alternative), there is a greater chance that individuals of this species 
could be present and affected by the project.  Impacts could include habitat loss through right-
of-way tree clearing, towers, and access roads, mortality through collisions with transmission 
lines, and temporary construction disturbance.  Mitigation measures would be used to avoid 
harm to a nest or young during the breeding season, if necessary.  Since the conservation status 
is apparently secure at the state level and secure at the federal level (NatureServe 2012), and 
since not many individuals would likely be affected based on just one documented occurrence, 
impacts would not contribute to a need for federal listing and would be moderate. 

Purple Martin (Federal SOC, WA Candidate).  (See Special-Status Species in Section 18.2.2, 
Impacts Common to Action Alternatives.)   

Sandhill Crane (WA Endangered).   Since the West Alternative crosses either wetlands, open 
water, or open habitats within 1 mile of one documented occurrence of sandhill crane, there is a 
greater chance that individuals could be present and affected by the project.  Impacts would 
include mortality from transmission line collisions over open habitats and open water, and lost 
habitat due to towers and access roads placed in riparian areas and open habitat.  Since the 
conservation status is vulnerable to critically imperiled at the state level but secure at the 
federal level (NatureServe 2012), and since not many individuals would likely be affected based 
on just one documented occurrence, impacts would not contribute to a need for federal listing 
and would be moderate. 

Tundra Swan (WDFW Priority).  Since the West Alternative crosses either riparian, open water, 
or open habitats within 1 mile of two documented occurrences of tundra swan, there is a 
greater chance that individuals could be present and affected by the project.  Impacts would 
include mortality from transmission line collisions over open habitats and open water, and lost 
habitat due to towers and access roads placed in riparian areas and open habitat.  Since the 
conservation status is apparently secure at the state level and secure at the federal level 
(NatureServe 2012), and since not many individuals would likely be affected based on just one 
documented occurrence, impacts would not contribute to a need for federal listing and would 
be moderate. 

Vaux’s Swift (WA Candidate).  The mention of Vaux’s swift in the description of a WDFW 
biodiversity area and corridor priority habitat that is crossed by the West Alternative indicates 
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an increased likelihood for impacts to this species (see Section 18.1.4.2, Other Special-Status 
Wildlife Species).  Impacts could include habitat loss through tree removal, temporary 
construction disturbance, and transmission line collisions, although collisions are not very likely 
for this species (see Section 18.2.2, Impacts Common to Action Alternatives).  Mitigation 
measures would be used to avoid mortality of young or loss of nests during the breeding season, 
if nests occur near the construction area.  Since the conservation status of this species is 
vulnerable-to-apparently secure at the state level and secure at the federal level 
(NatureServe 2012), mortality or loss of habitat would not likely contribute to a need for federal 
listing and moderate impacts could occur.   

Waterfowl Concentrations (WDFW Priority).   A little more than 1 mile of new transmission line 
would cross over two WDFW waterfowl concentration priority areas:  the East Fork Lewis 
Wintering Waterfowl Area and the Pioneer Wetlands Waterfowl Concentration Area (WDFW 
2012).  The right-of-way would also come within 1 mile of the Kennedy Dairy WDFW Waterfowl 
Concentration Priority Area.  Impacts could include habitat removal, increased transmission line 
collisions, and temporary construction disturbance.  Right-of-way tree removal, towers, and 
access roads would remove 30 acres of habitat from these important habitats.  WDFW priority 
waterfowl concentration areas could support five special-status species:  wood duck, Barrow’s 
goldeneye, harlequin duck, tundra swan, and trumpeter swan, although only tundra swan has 
been documented in a WDFW waterfowl concentration priority area within 1 mile of the West 
Alternative (see Tundra Swan, this section).  These areas are important to a wide diversity and 
number of waterfowl, but because mortalities would not contribute to a need for federal listing 
for any of the associated species, impacts would be moderate. 

Mammals 

Columbian Black-Tailed Deer (WA Priority).  The population in a WDFW biodiversity area and 
corridor priority habitat would experience both positive and adverse effects from the West 
Alternative.  These would include adverse effects from the loss of habitat to towers and access 
roads, and positive effects from right-of-way clearing, which could help diversify the habitats 
available to this population.  Impacts would be low since a relatively small portion of the habitat 
occupied by this population would be affected, and since the species has a secure conservation 
status at both state and federal levels (NatureServe 2012). 

Elk (WDFW Priority Species) and WDFW Elk Priority Area.  Adverse effects to elk would include 
temporary construction disturbance and habitat loss within the two WDFW elk winter range 
priority areas.  Towers, substations, and access roads would remove about 147 acres of habitat.  
This would have a low impact on elk since a relatively small portion of the total WDFW elk 
winter range priority area would be affected, impacts would be spread out along the corridor, 
and the species has a secure conservation status at both state and federal levels (NatureServe 
2012).  Impacts from 382 acres of right-of-way clearing could be beneficial to elk since it would 
create a corridor of shrubland or open habitat adjacent to forested habitat. 

Townsend’s Big-Eared Bat (Federal SOC, WA Candidate).  Since the West Alternative crosses 
forest within about 0.15 mile of a documented occurrence of this species, there is a greater 
chance that individuals could be present and affected by the project.  Adverse impacts would 
include temporary construction disturbance and loss of forest habitat due to towers and access 
roads.  Right-of-way clearing could benefit this species since it can use open and shrubland 
habitats for foraging.  Although the species is listed as imperiled to vulnerable at the state level 
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Impacts to WDFW 
priority habitats and 
special-status species 
are discussed for each 
option. See 
Maps 18-1A through 
18-1D and Tables 18-3 
through 18-6 for all 
impacts. 

(NatureServe 2012), impacts would be low because of the small area impacted, potential 
benefits, and the species is apparently secure at the federal level (NatureServe 2012).     

Amphibians 

Cascade Torrent Salamander (Federal SOC, WA Candidate).  Since the West Alternative crosses 
riparian habitat within 1 mile of a documented occurrence of Cascade torrent salamander, there 
is a greater chance that individuals could be present and affected by the project.  Impacts could 
include temporary construction disturbance, construction mortality or stress from both physical 
injury and increased water turbidity from in-water work, reduced reproduction or loss of young 
if construction takes place during the breeding season, and degradation or loss of habitat from 
right-of-way clearing, towers, and access roads.  Since its conservation status is only listed as 
vulnerable at both the state and federal levels (NatureServe 2012), and since only one 
documented occurrence of this species occurs near the affected environment, habitat loss 
coupled with increased mortality would not be likely to adversely affect many individuals or lead 
to a need for federal listing; impacts would be moderate. 

Cope’s Giant Salamander (WA Monitor Species).  Since the West Alternative crosses riparian 
habitat within 1 mile of a documented occurrence of Cope’s giant salamander, there is an 
increased likelihood that individuals could be present and affected by the project (this is one of 
the same occurrences as along the Crossover Alternative).  Impacts to a population of this 
species could include temporary construction disturbance, construction mortality or stress from 
physical injury and increased water turbidity, reduced reproduction or loss of young if 
construction takes place during the breeding season, and degradation or loss of habitat from 
right-of-way clearing, towers, and access roads.  Since the conservation status is vulnerable-to-
apparently secure at both the state and federal levels (NatureServe 2012,) and since not many 
individuals would likely be affected based on just one documented occurrence, impacts would 
not contribute to a need for federal listing and would be moderate. 

Reptiles 

Western Pond Turtle (Federal SOC, OR Sensitive-Critical).  (See Special-Status Species in 
Section 18.2.2, Impacts Common to Action Alternatives.)   

Invertebrates   

California Floater (Federal SOC, WA Candidate, OR Sensitive).  (See Special-Status Species in 
Section 18.2.2, Impacts Common to Action Alternatives.)   

18.2.4.4 West Options 1, 2, and 3  

The levels of the impacts to wildlife and WDFW priority habitats would 
be the same as for the West Alternative, except where stated 
otherwise.   

Impacts to wildlife from the West Options occur near the Lacamas 
Prairie Natural Area (see Map 18-1D and Tables 18-3 through 18-6).  
West Option 1 would remove or alter 11 additional acres of the three 
freshwater wetland habitat types, 2 additional acres of riparian habitat, and would double the 
westside prairie removed (from 6 to 12 acres) (see Tables 18-5 and 18-6).  However, it would 
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also remove or alter 
13 fewer acres of 
biodiversity areas and 
corridors.  For special-
status species, the option 
would cross an additional 
3 miles of one of the two 
WDFW wood duck priority 
areas, removing 7 acres of 
habitat from this 
important area, a moderate impact.  However, it would also avoid the Columbian black-tailed 
deer population in the WDFW biodiversity area and corridor priority habitat crossed by the West 
Alternative.   

West Options 2 and 3 would have similar effects, with West Option 2 affecting slightly more 
acreages in each case.  They would remove or alter fewer acres of freshwater wetlands (18 and 
13 acres), but remove more acres of old-growth/mature forest (5 and 3 acres) and a WDFW 
biodiversity area and corridor that supports a population of Columbian black-tailed deer (12 and 
11 acres).  West Option 3 would also remove or alter 14 more acres of riparian habitat and 
remove 34 more acres of forest (see Tables 18-3 through 18-6).   

18.2.5 Central Alternative 

The Central Alternative would require mostly new right-of-way 
(see Chapter 4, Proposed Action and Alternatives), which would 
increase habitat fragmentation primarily in forested habitats.  
However, since most of the new line would not parallel existing 
lines, there would be less of a fence effect to increase the collision 
risk for birds.   

18.2.5.1 Wildlife Habitats and Species—
Central Alternative 

Impacts would be higher where WDFW priority habitats or special-status species would be 
affected (see Section 18.2.5.2, WDFW Priority Habitats—Central Alternative, and 
Section 18.2.5.3, Special-Status Species—Central Alternative).       

Wildlife in Open Habitat 

Wildlife in open habitat would be less affected by the Central Alternative than wildlife in forest 
habitat.  The proposed transmission line would cross 5 miles of open habitat—much less than in 
forest habitat, but similar to shrubland and urban/suburban habitats (see Table 18-3).  Towers, 
access roads, and substations would cause the permanent loss of 82 acres of open habitat (see 
Table 18-4), although 2 acres of open habitat would also be created through the clearing of 
Oregon white oak woodlands (see Table 18-5).  The wildlife most affected by the project in open 
habitat would likely be ground-dwelling animals.  They would experience both a decrease in 
available habitat and an increase in mortality from the increased number of perches available to 
predatory raptors (raptors, conversely, would experience mostly positive effects, with some 
potential for mortality from transmission line collisions).  Impacts to wider-ranging wildlife 
would include a small reduction in breeding or grazing habitat.  Wildlife mortality from 
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construction and transmission-line bird collisions would also occur.  Because the project would 
be long and narrow, any single population of animals would lose very little habitat and 
experience a small increase in mortality.  These would cause low impacts from habitat loss and 
construction disturbance, and moderate impacts from mortality, since mortality of individual 
animals would not affect the conservation status of most species.  

Wildlife in Forest and Production Forest Habitats 

Forest-dependent wildlife would be more affected than other wildlife by the Central Alternative 
since these species would lose the most habitat.  The proposed transmission line would cross 
54 miles of production forest, and 13 miles of forest (see Table 18-3).  Production forest habitat 
would be reduced by 1,261 acres from right-of-way clearing, towers, access roads, and 
substations, and forest would be reduced by 316 acres from the same disturbances (see 
Tables 18-3 and 18-4).  Forest-dependent wildlife would be most affected by habitat loss.  
Habitat generalists would be less affected since they would be able to use the altered “edge” 
habitat within the cleared right-of-way for foraging or hunting (shrubland and open habitat 
species could experience positive impacts by an increase in habitat) (see Section 18.2.2, Impacts 
Common to Action Alternatives).  Because forest and production forest are common in the 
project area, and since impacts would be spread out along the corridor, most forest wildlife 
species would experience low impacts from habitat loss and construction disturbance (see 
Section 18.2.4.2, WDFW Priority Habitats—West Alternative, for a discussion of potentially 
higher impacts in old-growth/mature forests).  Wildlife mortality from construction and 
transmission-line bird collisions would occur, but would be moderate, since mortality of 
individual animals would not affect the conservation status of most species.   

Wildlife in Shrubland Habitat 

Wildlife that use shrubland habitat could benefit from the creation of 1,150 acres of shrubland 
habitat from right-of-way clearing in forest and production forest, and raptors would experience 
a positive effect from the increase in available perches (see Table 18-3).  Conversely, with 3 
miles of new transmission line crossing existing shrubland habitat, wildlife would also 
experience some adverse effects from the project, including the alteration of 42 acres of tall 
shrubland, and the loss of 32 acres of habitat to towers, access roads, and substations (see 
Tables 18-3 and 18-4).  Adverse effects would include temporary construction disturbance; the 
loss of existing habitat; the loss of some tall shrub nesting habitat for birds; potential 
construction mortality for less mobile species; and a possible increase in mortality caused by an 
increase in predation by raptors using the transmission lines and towers as perches, and by 
bird/transmission line collisions.  Since impacts would be spread out along the corridor and 
affect a relatively small amount of habitat, the levels of adverse impacts would be similar to 
those for open habitat, including low impacts from loss of existing habitat and construction 
disturbance, and moderate impacts from mortality. 

Wildlife in Urban/Suburban Habitat 

Wildlife found in urban/suburban habitat would be the least affected, with just 1 mile of new 
transmission line crossing this habitat.  The Central Alternative would clear 20 acres of 
urban/suburban habitat for the right-of-way and remove 3 acres of habitat for access roads (see 
Tables 18-3 and 18-4).   Impacts to wildlife would range among those impacts listed for open, 
shrubland, forest, and production forest habitats, depending on which habitats might be present 
in any given urban/suburban area.  Given the small amounts of habitat lost and the general 
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tolerance of urban/suburban wildlife to human disturbance, impacts related to construction and 
habitat loss or alteration would be low, while those related to an increase in mortality (such as 
for prey species of raptors and bird/transmission line collisions) would be moderate.   

18.2.5.2 WDFW Priority Habitats—Central Alternative 

This section provides the amount of WDFW priority habitats altered or removed by the Central 
Alternative, and the length in miles of the transmission line located in each habitat.      

Riparian Areas.  Along the Central Alternative, most impacts from habitat alteration or removal 
would occur in riparian habitats with 105 acres altered by right-of-way clearing (see Table 18-5) 
and 11 acres lost to towers, access roads, and substations (see Table 18-6.).  Habitat loss would 
be a low-to-high impact to these WDFW priority habitats, depending on their condition.  In 
addition, transmission line bird collisions would increase across 6 miles of riparian areas.  This 
would also be a low-to-moderate impact depending on bird use and the effectiveness of 
mitigation measures, since it could reduce the ability of these habitats to safely support 
waterfowl, waterbirds, and raptors: an essential attribute for these habitats. 

Riparian areas also encompass other priority habitats affected by the project, including 
biodiversity areas and corridors, wetlands, and old-growth/mature forest.   

Biodiversity Areas and Corridors.  Three documented WDFW biodiversity area and corridor 
priority habitats would be affected by the Central Alternative:  the East Fork Lewis River Riparian 
Corridor (crossed in three places at Big Tree Creek, the East Fork Lewis River, and Rock Creek); 
the Camas Biodiversity Area; and the Lady and Akerman Islands Biodiversity Area and Corridor 
(WDFW 2012).  Fragmentation of these habitats from right-of-way clearing could adversely 
affect the movement of many wildlife species across a biologically diverse and relatively 
undisturbed area.  One mile of these habitats would be crossed in three places by new 
transmission line, with 10 acres altered due to right-of-way clearing, and less than 1 acre lost to 
a transmission tower and new access road (see Tables 18-5 and 18-6).  Impacts to these WDFW 
priority habitats would be high since fragmentation would diminish one of their main attributes, 
which is to be a “relatively undisturbed and unbroken tract of vegetation” that connects high-
value habitats (WDFW 2008). 

Freshwater Wetlands and Fresh Deepwater.  Altogether, 96 acres of forested, scrub-shrub, and 
emergent freshwater wetlands would be lost to right-of-way clearing (forested wetland) and/or 
towers, access roads, and substations (see Table 18-5 and 18-6).  Sixteen acres of scrub-shrub 
wetlands would be altered by right-of-way clearing (see Table 18-5).  Impacts to wildlife from 
the alteration and loss of wetland habitat would range from low-to-high, depending on the 
condition of each wetland.  In addition, transmission line bird collisions would become more 
frequent over 6 total miles of all three types of freshwater wetlands (see Table 18-5).  Similar to 
riparian areas, an increase in transmission line collisions could reduce the value of these areas 
for wildlife habitat, a low-to-moderate impact.  

The only impacts to fresh deepwater would be from transmission line bird collisions, which 
would increase across 1 mile of fresh deepwater (see Table 18-5).  As for freshwater wetlands 
and riparian areas, impacts would be low-to-moderate. 

Old-Growth/Mature Forest.  A little over 12 acres of old-growth/mature forest would be 
removed by right-of-way clearing and a new access road (see Tables 18-5 and 18-6).  Impacts to 
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these WDFW priority habitats would be high since tree clearing would remove the main 
attributes of this habitat:  long-lived trees and the associated understory vegetation, which have 
become uncommon in the Pacific Northwest and could not be easily or quickly replaced. 

Oregon White Oak Woodlands.  Two acres of the Washougal Oaks Woodland would be 
removed by right-of-way clearing (see Table 18-5).   Impacts to these WDFW priority habitats 
would be high since tree clearing would remove the main attributes of this habitat:  Oregon 
white oak trees and the associated understory vegetation, which are becoming less common in 
the Pacific Northwest. 

Snag-Rich Areas.  Three acres of the WDFW North Fork Lacamas Snags priority habitat would be 
removed by right-of-way clearing, towers, and new and improved access roads along the Central 
Alternative (see Tables 18-5 and 18-6).  Impacts would include the permanent loss and 
fragmentation of snag tree habitat.  Because of the scarcity of this habitat in the project area, 
impacts would be high. 

18.2.5.3 Special-Status Species—Central Alternative 

There are 2 federally listed species and 10 other special-status species potentially affected by 
the Central Alternative.  All documented occurrences are found in Washington with the 
exception of California floater mussel—found in the Columbia River—and western pond turtle—
found in Oregon and Washington.   

Federally Listed Species 

Marbled Murrelet (Threatened).  Although there are no documented occurrences of marbled 
murrelet within 1 mile of the Central Alternative, right-of-way clearing and towers, access roads, 
and substations would affect 458 acres of habitat within the marbled murrelet conservation 
zone.  However, at most only 13 acres of this is suitable old-growth/mature forest habitat (see 
Table 18-5 and Table 18-6), and is outside the general range of marbled murrelet from the coast, 
so the available habitat would not likely be used for nesting.  In addition, the old-growth/mature 
forest within this area primarily occurs in small patches, so any potential habitat loss would be 
minor in any particular area.  Given the small amount of potential habitat affected, the distance 
from the coast, and the lack of any documented occurrences, potential habitat loss would be a 
low impact. 

Northern Spotted Owl (Threatened).  An improved access road for the Central Alternative 
would remove 4 acres of production forest habitat from one northern spotted owl circle, and 
the right-of-way would pass through production forest within 1 mile of another circle.  In 
addition, the loss of 13 acres of old-growth/mature forest along the entire action alternative 
would remove potential nesting habitat for this species, although recent high resolution imagery 
shows most of the area along the Central Alternative to be of marginal habitat (BPA 2011).  
Impacts would include temporary construction disturbance and the loss of known and potential 
habitat.  Mitigation measures would be used to prevent loss of a nest or mortality of young.  
Given that the overall potential habitat is generally low quality for northern spotted owl; there is 
a low number of documented occurrences in the study area; a relatively small amount of known 
and potential habitat would be removed, with impacts spread out along the corridor; and 
mitigation measures would reduce construction disturbance, impacts on this species would not 
affect species recovery, and would therefore be moderate.  
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Other Special-Status Wildlife Species — Birds 

Bald Eagle (Federal SOC, WA Sensitive) and WDFW Bald Eagle Priority Areas.  Three 
documented occurrences of bald eagle nests and one WDFW bald eagle priority area—the Lewis 
River Winter Eagle Habitat—are within 1 mile of the Central Alternative.  New transmission line 
would cross less than 1 mile of these priority areas, and right-of-way clearing would remove tree 
habitat from 5 acres.  Impacts would include temporary construction disturbance and loss of 
potential nesting and roosting habitat through tree removal in riparian areas along the Central 
Alternative (see 18.2.5.3, Special-Status Habitats), particularly where it occurs in a WDFW 
priority area.  As for other raptors, transmission line collisions are typically uncommon, but 
could occur.  Mitigation measures would be used to ensure individual nests and young are not 
harmed or disrupted during the breeding season, and to reduce the risks of transmission line 
collisions throughout the year.  Impacts to this species would be moderate since the species is 
still listed as sensitive by WDFW, is monitored by USFWS following its delisting in 2010, and 
impacts would not be expected to contribute to a need for federal relisting of this species based 
on a conservation status of secure at both the state and federal levels (NatureServe 2012).       

Northern Goshawk (Federal SOC, WA Candidate).  Because the Central Alternative crosses 
production forest within 1 mile of a documented occurrence of northern goshawk (also in 
production forest), there is a greater chance the project could affect this species.  Impacts would 
include loss of old-growth/mature forest habitat and temporary construction disturbance, 
although mitigation measures would be used to avoid mortality of young or loss of nests during 
the breeding season, if necessary.  Although the conservation status of this species is imperiled-
to-vulnerable in Washington (NatureServe 2012), it is listed as apparently secure at the federal 
level, and so the small amount of suitable mature/old-growth forest habitat affected (see 
Section 18.2.5.2, WDFW Priority Habitats—Central Alternative) would be a moderate impact to 
the species.  As for other raptors, transmission line collisions are typically uncommon, the rare 
occurrence of mortality of an individual would not affect the overall conservation status, and 
impacts would be moderate. 

Purple Martin (Federal SOC, WA Candidate).  (See Special-Status Species in Section 18.2.2, 
Impacts Common to Action Alternatives.)   

Vaux’s Swift (WA Candidate).  The Vaux’s swift nest documented within 1 mile of the Central 
Alternative in a chimney in urban-suburban habitat indicates an increased chance that 
individuals could be present and affected by the project.  However, the Central Alternative does 
not cross any known suitable nesting habitat within 1 mile of the occurrence, reducing the 
chance that Vaux’s swift habitat would be affected in this area.  Observations of Vaux’s swift in a 
WDFW biodiversity area and corridor priority habitat that is crossed by the Central Alternative 
indicates an increased likelihood for impacts.  Impacts in this area could include habitat loss 
through tree removal, temporary construction disturbance, and transmission line collisions, 
although collisions are not very likely for this species (see Section 18.2.2, Impacts Common to 
Action Alternatives).   Mitigation measures would be used to avoid mortality of young or loss of 
nests during the breeding season, if nests occur near the construction area.  Since the 
conservation status of this species is vulnerable-to-apparently secure at the state level and 
secure at the federal level (NatureServe 2012), mortality or loss of habitat would not likely 
contribute to a need for federal listing and moderate impacts could occur.  
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Mammals 

Elk (WA Priority Species) and WDFW Elk Priority Area.  Adverse effects to elk would include 
temporary construction disturbance and habitat loss within the two WDFW elk winter range 
priority areas.  Towers, substations, and access roads would remove 274 acres of habitat within 
the two WDFW elk priority area.  This would have a low impact on elk since a relatively small 
portion of the total WDFW elk winter range priority area would be affected, impacts would be 
spread out along the corridor, and the species has a secure conservation status at both state 
and federal levels (NatureServe 2012).  Impacts from 519 acres of right-of-way clearing could be 
beneficial to elk since it would create a corridor of shrubland or open habitat adjacent to 
forested habitat.  

Amphibians 

Cascade Torrent Salamander (Federal SOC, WA Candidate).  Given that the Central Alternative 
crosses riparian habitat within 1 mile of five documented occurrences of Cascade torrent 
salamander, there is a high likelihood that this species could be affected by the project.  Impacts 
could include temporary construction disturbance, construction mortality or stress from both 
physical injury and increased water turbidity from in-water work, reduced reproduction or loss 
of young if construction takes place during the breeding season, and degradation or loss of 
habitat from right-of-way clearing, towers, and access roads.  Although there are a high number 
of occurrences near the affected area, they mainly occur along two main streams/rivers.  Also, 
the conservation status of the species is listed as vulnerable at the state and federal levels 
(NatureServe 2012).  Given the limited distribution and conservation status, habitat loss coupled 
with increased mortality would not likely contribute to a need for federal listing; impacts to this 
species would be moderate.  

Cope’s Giant Salamander (WA Monitor Species).  Since the Central Alternative crosses riparian 
habitat within 1 mile of a documented occurrence of Cope’s giant salamander, there is a greater 
chance that individuals could be present and affected by the project.  (This is the same 
occurrence identified for the Crossover Alternative [see Section 18.2.7.3, Special-Status 
Species—Crossover Alternative]).  Impacts to a population of this species could include 
temporary construction disturbance, construction mortality or stress from physical injury and 
increased water turbidity, reduced reproduction or loss of young if construction takes place 
during the breeding season, and degradation or loss of habitat from right-of-way clearing, 
towers, and access roads.  Since the conservation status is vulnerable-to-apparently secure at 
both the state and federal levels (NatureServe 2012,) and since not many individuals would 
likely be affected based on just one documented occurrence, impacts would not contribute to a 
need for federal listing and would be moderate. 

Western Toad (Federal SOC, WA Candidate).  The Central Alternative crosses riparian habitat 
within 1 mile of a documented occurrence of western toad, increasing the chance that 
individuals could be affected by the project (this is the same occurrence identified for the 
Crossover Alternative, see Section 18.2.7.3, Special-Status Species—Crossover Alternative).  
Impacts could include temporary construction disturbance, construction mortality, reduced 
reproduction or loss of young if construction takes place during the breeding season, and 
degradation or loss of habitat from towers and access roads.  Right-of-way clearing would 
convert forested riparian and wetland habitats to scrub-shrub riparian and wetland habitat, 
which would still be suitable habitat for this species.    
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Although this species is rated as vulnerable at both the state and federal levels, not many 
individuals would likely be affected based on just one documented occurrence.  Impacts would 
not likely contribute to a need for federal listing and would be moderate.    

Reptiles 

Western Pond Turtle (Federal SOC, WA Endangered, OR Sensitive-Critical).  (See Special-Status 
Species in Section 18.2.2, Impacts Common to Action Alternatives.) 

Invertebrates   

California Floater Mussel (Federal SOC, WA Candidate, OR Sensitive).  (See Special-Status 
Species in Section 18.2.2, Impacts Common to Action Alternatives.)        

18.2.5.4 Central Options 1, 2, and 3  

The levels of the impacts to wildlife and WDFW priority habitats would be the same as for the 
Central Alternative, except where stated otherwise.   

Central Option 1 would 
alter or remove a little 
over 4 additional acres of 
riparian habitat (see Tables 
18-5 and 18-6), and 78 
additional acres of the 
WDFW Roosevelt Elk 
Winter Range Priority 
Area.  An access road 
would also cross riparian 
habitat within 1 mile of 
two documented occurrences of Dunn’s salamander, the only occurrence of this species among 
all action alternatives.  With a conservation status of vulnerable at the state level and apparently 
secure at the federal level (NatureServe 2012), potential impacts would be moderate.   

Central Option 2 would remove 7 additional acres of old-growth/mature forest, 10 additional 
acres of riparian habitat, and 68 additional acres of forest.     

Central Option 3 would remove 3 additional acres of old-growth/mature forest and 
60 additional acres of forest, but would alter 10 fewer acres of riparian habitat.  It would also 
cross a forested riparian area within 1 mile of a WDFW cavity-nesting duck priority area.  
Impacts would be the same as those given for the West Alternative (moderate) (see 
Section 18.2.4.3, Special-Status Species—West Alternative).  Central Option 3 would avoid two 
of the five documented occurrences of Cascade torrent salamander, one of three documented 
occurrence of western pond turtle (the one occurrence in Washington), and the one 
documented occurrence of Vaux’s swift.   

18.2.6 East Alternative 

The East Alternative would require mostly new right-of-way (see Chapter 4, Proposed Action 
and Alternatives), which would increase habitat fragmentation primarily in the forested 
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habitats.  However, since most of the new line would not parallel 
existing lines, there would be less of a fence effect to increase 
the collision risk for birds. 

18.2.6.1 Wildlife Habitats and Species—
East Alternative 

Impacts could be higher where WDFW priority habitat or special-
status species would be affected (see Section 18.2.6.2, WDFW 
Priority Habitats—East Alternative and Section 18.2.6.3 Special-
Status Species—East Alternative).   

Wildlife in Open Habitat 

Wildlife in open habitat would be less affected by the East Alternative than wildlife in forest 
habitat.  The proposed transmission line would cross 5 miles of open habitat—much less than in 
forest habitat, but similar to shrubland and urban/suburban habitats (see Table 18-3).  Towers, 
access roads, and substations would cause the permanent loss of 114 acres of open habitat (see 
Table 18-4).  The wildlife most affected by the project in open habitat would likely be ground-
dwelling animals.  They would experience both a decrease in available habitat and an increase in 
mortality from the increased number of perches available to predatory raptors (raptors, 
conversely, would experience mostly positive effects, with some potential for mortality from 
transmission line collisions).  Impacts to wider-ranging wildlife would include a small reduction 
in breeding or grazing habitat.  Wildlife mortality from construction and transmission-line bird 
collisions would also occur.  Because the project would be long and narrow, any single 
population of animals would lose very little habitat and experience a small increase in mortality.  
These would cause low impacts from habitat loss and construction disturbance, and moderate 
impacts from mortality, since mortality of individual animals would not affect the conservation 
status of most species. 

Wildlife in Forest and Production Forest Habitats 

Forest-dependent wildlife would be more affected than other wildlife by the East Alternative 
since they would lose the most habitat.  The proposed transmission line would cross 56 miles of 
production forest, and 10 miles of forest (see Table 18-3).  Production forest habitat would be 
reduced by 1,386 acres from right-of-way clearing, towers, access roads, and substations, and 
forest would be reduced by 227 acres from the same disturbances (see Tables 18-3 and 
Table 18-4).  Forest-dependent wildlife would be most affected by habitat loss.  Habitat 
generalists would be less affected since they would be able to use the altered “edge” habitat 
within the cleared right-of-way for foraging or hunting (shrubland and open habitat species 
could experience positive impacts by an increase in habitat) (see Section 18.2.2, Impacts 
Common to Action Alternatives).  Because forest and production forest are common in the 
project area, and since impacts would be spread out along the corridor, most forest wildlife 
species would experience low impacts from habitat loss and construction disturbance.  Wildlife 
mortality from construction and transmission-line bird collisions would occur but would be 
moderate, since mortality of individual animals would not affect the conservation status of most 
species. 
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Wildlife in Shrubland Habitats 

Wildlife that use shrubland habitat could benefit from the creation of 1,134 acres of shrubland 
habitat through right-of-way clearing in forest and production forest, and raptors would 
experience a positive effect from the increase in available perches (see Table 18-3).  Conversely, 
with 2 miles of new transmission line crossing existing shrubland habitat, wildlife would also 
experience some adverse effects from the project, including the alteration of 34 acres of tall 
shrubland, and the loss of 55 acres of existing habitat to towers and access roads (see Tables 
18-3 and 18-4).  Adverse effects would include temporary construction disturbance; the loss of 
existing habitat; the loss of some tall shrub nesting habitat for birds; potential construction 
mortality for less mobile species; and a possible increase in mortality caused by an increase in 
predation by raptors using the transmission lines and towers as perches, and by 
bird/transmission line collisions.  Since impacts would be spread out along the corridor and 
affect a relatively small amount of habitat, the levels of adverse impacts would be similar to 
those for open habitat, including low impacts from loss of existing habitat and construction 
disturbance, and moderate impacts from mortality. 

Wildlife in Urban/Suburban habitat 

Wildlife found in urban/suburban habitat would be the least affected, with just 1 mile of new 
transmission line crossing this habitat (see Table 18-3).  The East Alternative would alter 
19 acres of urban/suburban habitat by right-of-way clearing and remove 3 acres of habitat for 
access roads (see Tables 18-3 and 18-4).  Impacts to wildlife would range among those impacts 
listed for open, shrubland, forest, and production forest habitats, depending on which habitats 
might be present in any given urban/suburban area.  Given the small amounts of habitat lost 
and the general tolerance of urban/suburban wildlife to human disturbance, impacts related to 
construction and habitat loss or alteration would be low, while those related to an increase in 
mortality (such as for prey species of raptors and bird/transmission line collisions) would be 
moderate.   

18.2.6.2 WDFW Priority Habitats—East Alternative 

This section provides the amount of WDFW priority habitats altered or removed by the East 
Alternative, and the length in miles of the transmission line in each habitat.      

Riparian Areas.  Along the East Alternative, riparian areas would have more impacts than other 
WDFW priority habitats, with 94 acres of habitat altered by right-of-way clearing and 13 acres 
lost to towers, access roads, and substations (see Tables 18-5 and 18-6).  Habitat loss would be a 
low-to-high impact to these WDFW priority habitats, depending on their condition.  In addition, 
transmission line bird collisions would increase across 5 miles of riparian areas.  This would also 
be a low-to-moderate impact depending on bird use and the effectiveness of mitigation 
measures, since it could reduce the ability of these habitats to safely support waterfowl, 
waterbirds, and raptors: an essential attribute for these habitats.    

Riparian areas may encompass other priority habitats affected by the project, including 
biodiversity areas and corridors, wetlands, and old-growth/mature forest.  

Biodiversity Areas and Corridors.  Three documented WDFW biodiversity area and corridor 
priority habitats would be affected by the East Alternative:  the East Fork Lewis River Riparian 
Corridor (crossed in two places at the East Fork Lewis River and a tributary to King Creek); the 
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Camas Biodiversity Area; and the Lady and Akerman Islands Biodiversity Area and Corridor 
(WDFW 2012).  (These are the same as those affected by the Crossover Alternative).  
Fragmentation of these habitats from right-of-way clearing could adversely affect the 
movement of a diversity of wildlife across a biological diverse and relatively undisturbed area.  A 
little less than 1 mile of this habitat would be crossed in four places by new transmission line, 
with 9 acres altered due to right-of-way clearing, and about 1 acre lost to a transmission tower 
and new access road (see Tables 18-5 and 18-6).  Impacts to these WDFW priority habitats 
would be high since fragmentation would diminish one of their main attributes, which is to be a 
“relatively undisturbed and unbroken tract of vegetation” that connects high-value habitats 
(WDFW 2008). 

Freshwater Wetlands and Fresh Deepwater.  In total, 90 acres of forested, scrub-shrub, and 
emergent freshwater wetlands would be removed by right-of-way clearing (forested wetlands) 
and/or towers, access roads, and substations (see Tables 18-5 and 18-6).  Twenty-three acres of 
scrub-shrub wetlands would be altered by right-of-way clearing (see Table 18-5).  Habitat 
alteration and removal at the Fraser Creek Wetland would be a high impact, since it is known to 
be of high value to wildlife (WDFW 2012).  Impacts to wildlife from the alteration and loss of 
other wetlands would range from low-to-high, depending on the condition of each wetland.  In 
addition, transmission line bird collisions would become more frequent over 5 miles of 
freshwater wetlands (see Table 18-5).  Similar to riparian areas, an increase in transmission line 
collisions could reduce the value of these areas for wildlife habitat, a low-to-moderate impact. 

The only impacts to fresh deepwater would be from transmission line bird collisions, which 
would increase across 1 mile of fresh deepwater (see Table 18-5).  As for freshwater wetlands 
and riparian areas, impacts would be low-to-moderate. 

Caves or Cave-Rich Areas.  The right-of-way would cross through about 0.05 acre along the edge 
of a WDFW cave-rich priority area in production forest (see Table 18-5) (the same area that 
would be impacted by the Crossover Alternative).  Impacts could include permanent removal of 
production forest habitat surrounding a cave—which could remove some roosting habitat; the 
presence of a tower, transmission line, or access road; and temporary construction disturbance.  
These disturbances would generally have low impacts to this habitat given the small area of 
disturbance and the likelihood that actual cave habitat would not be permanently altered.  Also, 
the effects on wildlife (such as Townsend’s big-eared bat) that rely on caves would not likely 
prevent them from using this cave habitat, while the addition of shrubland from right-of-way 
clearing could be beneficial for foraging purposes.  Also, the placement of the disturbance along 
the edge of the cave-rich area would mean that the area would not be fragmented. 

Herbaceous Bald.  About 0.5 acre of an improved access road would cross the southern edge of 
the Larch Mountain WDFW herbaceous bald priority habitat (see Table 18-6).  Impacts could 
include permanent vegetation removal from possible widening of the access road, and 
temporary construction disturbance such as soil compaction.  These disturbances would have 
low impacts to this WDFW priority habitat given the small areas of disturbance, the placement 
of the disturbance along the edge of the habitats—meaning the habitat would not be 
fragmented—and the existing disturbed conditions from the existing access road. 

Old-Growth/Mature Forest.  Thirteen acres of old-growth/mature forest would be removed by 
right-of-way clearing and new and improved access roads (see Tables 18-5 and 18-6).  Impacts 
to these WDFW priority habitats would be high since tree clearing would remove the main 
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attributes of this habitat:  long-lived trees and the associated understory vegetation, which have 
become uncommon in the Pacific Northwest and could not be easily or quickly replaced. 

Oregon White Oak Woodlands.  Two acres of the Washougal Oaks Woodland would be 
removed by right-of-way clearing (see Table 18-5).  Impacts to this WDFW priority habitat would 
be high since tree clearing would remove the main attributes of this habitat:  Oregon white oak 
trees and the associated understory vegetation, which are becoming less common in the Pacific 
Northwest. 

Snag-Rich Areas.  The East Alternative would remove 45 acres from the WDFW Rock Creek Snag-
Rich Area priority habitat (see Tables 18-5 and 18-6).  Habitat loss would be caused by right-of-
way clearing, towers, and access roads.  Impacts would include the permanent loss and 
fragmentation of snag tree habitat.  Because of the scarcity of this habitat in the project area, 
impacts would be high. 

Talus.  One acre of a talus field would be permanently removed by a new access road (see 
Table 18-6), and less than 1 mile would be crossed by the new transmission line (see 
Table 18-5).  Impacts would include permanent loss of habitat, potential transmission-line 
collisions by raptors, and temporary construction disturbance.  Impacts would be high due to 
the scarcity of this wildlife habitat, and since these areas are relatively inaccessible and more 
likely to be in pristine (undisturbed) condition prior to construction. 

18.2.6.3 Special-Status Species—East Alternative 

There are 2 federally listed species and 12 other special-status species or species groups 
potentially affected by the East Alternative.  All documented occurrences are found in 
Washington with the exception of California floater mussel—found in the Columbia River—and 
western pond turtle—found in Oregon.   

Federally Listed Species 

Marbled Murrelet (Threatened).  Although there are no documented occurrences of marbled 
murrelet within 1 mile of the East Alternative, it would remove 424 acres of marginal habitat 
within the marbled murrelet conservation zone, although at most only 13 acres of this is suitable 
old-growth/mature forest habitat (see Table 18-5 and Table 18-6), and they are outside the 
general range of marbled murrelet from the coast, so the available habitat would not likely be 
used for nesting.  In addition, the old-growth/mature forest within this area primarily occurs in 
small patches, so any potential habitat loss would be minor in any particular area.  Given the 
small amount of potential habitat affected, the distance from the coast, and the lack of any 
documented occurrences, potential habitat loss would be a low impact.   

Northern Spotted Owl (Threatened).  Right-of-way clearing, towers, substations, and access 
roads would remove 220 acres of mostly production forest from within four northern spotted 
owl circles, and the right-of-way would pass within a mile of three others.  In addition, about 
13 acres of potentially suitable old-growth/mature forest habitat would be removed by the 
project.  This includes habitat from the WDFW Rock Creek Snag-Rich Area priority habitat near 
Yale Dam (also see Section 18.2.6.2, WDFW Priority Habitats—East Alternative).  This area 
contains potential high-quality habitat for northern spotted owl and occurs near the western 
edge of a northern spotted owl Conservation Support Area (CSA) designated by the USFWS 
(2008a).  Otherwise, recent high resolution imagery shows most of the area along the East 
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Alternative to be of marginal habitat (BPA 2011).  Impacts to individuals of this species would 
include temporary construction disturbance and loss of known and high-quality potential 
habitat.  Mitigation measures would be used to prevent loss of a nest or mortality of young.   
Although there are a relatively high number of documented occurrences in the affected 
environment and both known and potential high-quality habitat would be lost, since the amount 
of habitat lost is relatively small and of generally poor quality, with impacts spread out among a 
number of northern spotted owl circles and along the corridor; and since mitigation measures 
would reduce construction disturbance, impacts on this species would not affect species 
recovery and would therefore be moderate.   

Other Special-Status Wildlife Species — Birds 

Bald Eagle (Federal SOC, WA Sensitive) and WDFW Bald Eagle Priority Areas.  Bald eagle would 
be impacted by the project given that within 1 mile of the East Alternative, there are three 
documented occurrences of bald eagle nests and one WDFW bald eagle priority area—the Yale 
Tailrace Foraging Area.  New transmission line would cross about 1 mile of the WDFW bald eagle 
priority area, and right-of-way clearing, towers, and access roads would remove tree habitat 
from 37 acres of this area.  Impacts would include temporary construction disturbance and loss 
of potential nesting and roosting habitat through tree removal in riparian areas along the East 
Alternative (see 18.2.6.3, Special-Status Habitats), particularly where it occurs in a WDFW 
priority area.  As for other raptors, transmission line collisions are typically uncommon, but 
could occur.  Mitigation measures would be used to ensure individual nests and young are not 
harmed or disrupted during the breeding season, and to reduce the risks of transmission line 
collisions throughout the year.  Impacts to this species would be moderate since the species is 
still listed as sensitive by WDFW, is monitored by USFWS following its delisting in 2010, and 
impacts would not be expected to contribute to a need for federal relisting of this species based 
on a conservation status of secure at both the state and federal levels (NatureServe 2012).    

Peregrine Falcon (Federal SOC, WA Sensitive).   Although there is one documented occurrence 
of peregrine falcon in WDFW cliffs/bluffs priority habitat within 1 mile of the East Alternative, 
the East Alternative does not cross any known suitable habitat (cliffs/bluffs or caves) within 
1 mile of the occurrence, indicating a decreased likelihood that peregrine falcon habitat would 
be affected (this is the same occurrence as along the Crossover Alternative).  However, the 
presence of a new transmission line in the area could increase the chance for mortality through 
transmission line collisions.  If suitable habitat does occur along the right-of-way or access roads, 
additional impacts could include habitat loss from towers and access roads and temporary 
construction disturbance.  Mitigation measures would be used to ensure individual birds are not 
harmed or disrupted during the breeding season, if necessary.  Positive impacts could also result 
from the addition of new perch sites on towers and lines from which individual birds could hunt 
prey.  Since the conservation status of this species is imperiled (breeding) to vulnerable (non-
breeding) at the state level, and apparently secure at the federal level (NatureServe 2012), 
mortality or loss of habitat in one location would not likely contribute to a need for federal 
listing, and impacts would be moderate.    

Purple Martin (Federal SOC, WA Candidate).  (See Special-Status Species in Section 18.2.2, 
Impacts Common to Action Alternatives.)   

Vaux’s Swift (WA Candidate).  Observations of Vaux’s swift in a WDFW biodiversity area and 
corridor priority habitat that is crossed by the East Alternative indicates an increased likelihood 
of impacts.  Impacts could include habitat loss through tree removal, temporary construction 
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disturbance, and transmission line collisions, although collisions are not very likely for this 
species (see Section 18.2.2, Impacts Common to Action Alternatives).   Mitigation measures 
would be used to avoid mortality of young or loss of nests during the breeding season, if nests 
occur near the construction area.  Since the conservation status of this species is vulnerable-to-
apparently secure at the state level and secure at the federal level (NatureServe 2012), mortality 
or loss of habitat would not likely contribute to a need for federal listing and moderate impacts 
could occur. 

Waterfowl Concentrations.  Because there is a WDFW waterfowl concentration priority area (at 
the Whittle Creek Wetlands) within 1 mile of the East Alternative, and since the right-of-way 
would cross between the waterfowl concentration area and the Cowlitz River, there is a chance 
that waterfowl would be impacted by an increase in transmission line collisions.  Because of the 
importance of these areas to a wide diversity and number of waterfowl, but because mortalities 
would not contribute to a need for federal listing for any of the associated species, impacts 
would be moderate.       

Mammals 

Columbian Black-Tailed Deer (WA Priority) and WDFW Columbian Black-Tailed Deer Priority 
Habitat.  Impacts to this species would be similar to those for elk, including negative impacts 
from loss of 6 acres of habitat in a WDFW Columbian black-tailed deer wintering and migration 
priority area, and positive impacts from right-of-way clearing across 15 acres of this priority 
area.  As for elk, impacts would be low since a relatively small portion of the total WDFW 
Columbian black-tailed deer wintering and migration priority area would be affected and the 
species has a secure conservation status at both state and federal levels (NatureServe 2012).      

Elk (WA Priority) and WDFW Elk Priority Area.  Adverse effects to elk would include temporary 
construction disturbance and habitat loss within the two WDFW elk winter range priority areas.  
Towers, substations, and access roads would remove 357 acres of habitat from within the two 
WDFW elk winter habitat priority areas.  This would have a low impact on elk since a relatively 
small portion of the total WDFW elk winter range priority area would be affected, impacts 
would be spread out along the corridor, and the species has a secure conservation status at 
both state and federal levels (NatureServe 2012).  Impacts from 655 acres of right-of-way 
clearing could be beneficial to elk since it would create a corridor of shrubland or open habitat 
adjacent to forested habitat.   

Amphibians 

Cascade Torrent Salamander (Federal SOC, WA Candidate).  Given that the East Alternative 
crosses riparian habitat within 1 mile of six documented occurrences of Cascade torrent 
salamander, there is a high likelihood that this species could be affected by the project.  Impacts 
could include temporary construction disturbance, construction mortality or stress from both 
physical injury and increased water turbidity from in-water work, reduced reproduction or loss 
of young if construction takes place during the breeding season, and degradation or loss of 
habitat from right-of-way clearing, towers, and access roads.  Although there are a high number 
of occurrences near the affected area, they mainly occur in two areas.  Also, the conservation 
status of the species is listed as vulnerable at the state and federal levels (NatureServe 2012).  
Given the limited distribution and conservation status, habitat loss coupled with increased 
mortality would not likely contribute to a need for federal listing; impacts to this species would 
be moderate.   
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Larch Mountain Salamander.  There is one documented occurrence of this species within 1 mile 
of the East Alternative.  However, the East Alternative does not cross any known suitable habitat 
(talus or caves) within 1 mile of the occurrence, indicating a decreased likelihood that 
individuals would be affected.  If a population of Larch Mountain salamander does occur near 
the project near unmapped talus or caves, impacts could include temporary construction 
disturbance, construction mortality, reduced reproduction or loss of young if construction takes 
place during the breeding season, and degradation or loss of talus habitat from towers and 
access roads.  Since the conservation status of this species is vulnerable at the state and federal 
levels (NatureServe 2012), mortality or loss of habitat would not likely contribute to a need for 
federal listing.  This, along with the low likelihood for adverse effects, indicates that impacts to 
this species would be low-to-moderate.   

Rocky Mountain Tailed Frog (WA Candidate).  Given that the East Alternative crosses riparian 
habitat within 1 mile of five documented occurrences of this species, all occurring along three 
main streams/rivers, there is a high likelihood that it could be affected by the project (three of 
these are also along the Crossover Alternative).  Impacts to a population of this species could 
include temporary construction disturbance, construction mortality, reduced reproduction or 
loss of young if construction takes place during the breeding season, and degradation or loss of 
habitat from right-of-way clearing, towers, and access roads.  Although its conservation status is 
imperiled in the state of Washington (NatureServe 2012) and there are a relatively high number 
of occurrences near the affected environment, its federal conservation status is apparently 
secure, and so impacts would not likely contribute to a need for federal listing and would be 
moderate. 

Reptiles 

Western Pond Turtle (Federal SOC, OR Sensitive-Critical).  (See Special-Status Species in 
Section 18.2.2, Impacts Common to Action Alternatives.) 

Invertebrates   

California Floater (Federal SOC, WA Candidate).  (See Special-Status Species in Section 18.2.2, 
Impacts Common to Action Alternatives.)         

18.2.6.4 East Options 1, 2, and 3  

The levels of the impacts 
to wildlife and WDFW 
priority habitats would be 
the same as for the East 
Alternative, except where 
stated otherwise.   

East Option 1 would 
remove an additional 4 
acres of the three 
freshwater wetland types, 
7 acres of old-growth/mature forest, 8 acres of riparian habitat, and 42 acres of forest habitat; 
and alter 3 fewer acres of riparian habitat (see Tables 18-5 and 18-6).  Regarding special-status 
species, it would avoid the WDFW waterfowl concentration priority area.  However, it would 
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remove 3 acres from an additional WDFW bald eagle priority area—the Cowlitz Bald Eagle 
Feeding Habitat—and cross within the buffers of two additional bald eagle nests (though 
another nest would be avoided). 

East Option 2 would alter 7 fewer acres of scrub-shrub wetlands, remove 8 fewer acres of old-
growth/mature forest (see Tables 18-5 and 18-6), and remove 75 fewer acres from northern 
spotted owl circles.  It would also avoid affecting the talus slope, the Larch Mountain 
herbaceous bald, and the cave-rich area that are all affected by the East Alternative, although it 
would remove 3 acres from a second snag-rich area—the North Fork Lacamas Snags.  It would 
also avoid crossing within 1 mile of a number of special-status species occurrences that are all 
near the East Alternative, including three of the five occurrences of Rocky Mountain tailed frog, 
and three of the six occurrences of Cascade torrent salamander.  It would remove about half the 
amount (12 of 24 acres) of WDFW Columbian black-tailed deer priority area.   

East Option 3 would be similar to the East Alternative.  

18.2.7 Crossover Alternative 

The Crossover Alternative would require new right-of-way along 
much of its southern half (see Chapter 4, Proposed Action and 
Alternatives), which would cause increased habitat fragmentation 
primarily in the forested habitats.  In much of its northern half, it 
would parallel existing transmission lines, which would not create 
new fragmentation, although it could expand existing 
fragmentation where the right-of-way would need to be widened.  
In addition, since the new lines would be higher than the existing 
lines, the parallel right-of-way would create an increased fence 
effect to bird flight paths and increase the risk of bird collisions in 
many areas.  

18.2.7.1 Wildlife Habitats and Species—Crossover 
Alternative 

Impacts would be higher where WDFW priority habitats or special-status species would be 
affected (see Section 18.2.7.2, WDFW Priority Habitats—Crossover Alternative, and 
Section 18.2.7.3, Special-Status Species—Crossover Alternative).       

Wildlife in Open Habitat 

Wildlife in open habitat would be less affected by the Crossover Alternative than wildlife in 
forest habitat.  The proposed transmission line would cross 9 miles of open habitat—much less 
than in forest habitat, but similar to shrubland (see Table 18-3).  Towers, access roads, and 
substations would cause the permanent loss of 126 acres of open habitat (see Table 18-4), 
although 2 acres of open habitat would also be created through the clearing of Oregon white 
oak woodlands (see Table 18-5).  The wildlife most affected by the project in open habitat would 
likely be ground-dwelling animals.  They would primarily experience both a decrease in available 
habitat and an increase in mortality from the increased number of perches available to 
predatory raptors (raptors, conversely, would experience mostly positive effects, with some 
potential for mortality from transmission line collisions).  Impacts to wider-ranging wildlife 
would include a small reduction in breeding or grazing habitat.  Wildlife mortality from 
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construction and transmission-line bird collisions would also occur.  Because the project would 
be long and narrow, any single population of animals would lose very little habitat and 
experience a small increase in mortality.  These would cause low impacts from habitat loss and 
construction disturbance, and moderate impacts from mortality, since mortality of individual 
animals would not affect the conservation status of most species. 

Wildlife in Forest and Production Forest Habitats 

Forest-dependent wildlife would be more affected than other wildlife by the Crossover 
Alternative since they would lose the most habitat.  The proposed transmission line would cross 
35 miles of production forest, and 14 miles of forest (see Table 18-3).  Production forest habitat 
would be reduced by 787 acres from right-of-way clearing, towers, access roads, and 
substations, and forest would be reduced by 360 acres from the same disturbances (see 
Tables 18-3 and 18-4).  Forest-dependent wildlife would be most affected by habitat loss.  
Habitat generalists would be less affected since they would be able to use the altered “edge” 
habitat within the cleared right-of-way for foraging or hunting (shrubland and open habitat 
species could experience positive impacts by an increase in habitat) (see Section 18.2.2, Impacts 
Common to Action Alternatives).  Because forest and production forest are common in the 
project area, and since impacts would be spread out along the corridor, most forest wildlife 
species would experience low impacts from habitat loss and construction disturbance.  Wildlife 
mortality from construction and transmission-line bird collisions would occur but would be 
moderate, since mortality of individual animals would not affect the conservation status of most 
species. 

Wildlife in Shrubland Habitats 

Wildlife that use shrubland habitat could benefit from the creation of 864 acres of shrubland 
habitat through right-of-way clearing in forest and production forest, and raptors would 
experience a positive effect from the increase in available perches (see Table 18-3).  Conversely, 
with 12 miles of new transmission line crossing existing shrubland habitat, wildlife would also 
experience some adverse effects from the project, including the alteration of 208 acres of tall 
shrubland, and the loss of 66 acres of existing habitat to towers, access roads, and substations 
(see Tables 18-3 and 18-4).  Adverse effects would include temporary construction disturbance; 
the loss of existing habitat; the loss of some tall shrub nesting habitat for birds; potential 
construction mortality for less mobile species; and a possible increase in mortality caused by an 
increase in predation by raptors using the transmission lines and towers as perches, and by 
bird/transmission line collisions.  Since impacts would be spread out along the corridor and 
affect a relatively small amount of habitat, the levels of adverse impacts would be similar to 
those for open habitat, including low impacts from loss of existing habitat and construction 
disturbance, and moderate impacts from mortality.   

Wildlife in Urban/suburban habitat 

Wildlife found in urban/suburban habitat would be the least affected, with just 1 mile of new 
transmission line crossing this habitat.  The Crossover Alternative would alter 21 acres of 
urban/suburban habitat by right-of-way clearing and remove 4 acres of habitat for access roads 
(see Tables 18-3 and 18-4).  Impacts to wildlife would range among those impacts listed for 
open, shrubland, forest, and production forest habitats, depending on which habitats might be 
present in any given urban/suburban area.  Given the small amounts of habitat lost and the 
general tolerance of urban/suburban wildlife to human disturbance, impacts related to 
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construction and habitat loss or alteration would be low, while those related to an increase in 
mortality (such as for prey species of raptors and bird/transmission line collisions) would be 
moderate.   

18.2.7.2 WDFW Priority Habitat—Crossover Alternative 

This section provides the amount of WDFW priority habitats that would be altered or removed 
by the Crossover Alternative, and the length in miles of the transmission line in each habitat.   

Riparian Areas.  Along the Crossover Alternative, most impacts to WDFW priority habitat from 
habitat alteration or removal would be in riparian areas, with 125 acres of habitat altered by 
right-of-way clearing and 24 acres lost to towers, access roads, and substations (see Tables 18-5 
and 18-6).  Habitat loss would be a low-to-high impact to these WDFW priority habitats, 
depending on their condition.  In addition, transmission line bird collisions would increase across 
7 miles of riparian habitat, particularly in the northern portion of the alternative, where the 
transmission line would parallel an existing line (see Table 18-5).  This would also be a low-to-
high impact depending on bird use and the effectiveness of mitigation measures, since it could 
reduce the ability of these habitats to safely support waterfowl, waterbirds, and raptors: an 
essential attribute for these habitats  (In the southern portion of the alternative where there 
would be no parallel existing line, impacts would be low-to-moderate).   

Riparian areas may encompass other priority habitats affected by the project, including 
biodiversity areas and corridors, wetlands, and old-growth/mature forest.   

Biodiversity Areas and Corridors.  Three documented WDFW biodiversity area and corridor 
priority habitats would be affected by the Crossover Alternative:  the East Fork Lewis River 
Riparian Corridor (crossed in two places at the East Fork Lewis River and a tributary to King 
Creek); the Camas Biodiversity Area; and the Lady and Akerman Islands Biodiversity Area and 
Corridor (WDFW 2012).  A little less than 1 mile of this habitat would be crossed in four places 
by new transmission line, with 9 acres altered due to right-of-way clearing, and about 1 acre lost 
to a transmission tower and new access road (see Tables 18-5 and 18-6).  (These are the same 
areas as those affected by the East Alternative)  Impacts would be high since fragmentation 
would diminish one of the main attributes of these priority habitats, which is to be a “relatively 
undisturbed and unbroken tract of vegetation” that connects high-value habitats (WDFW 2008). 

Freshwater Wetlands and Fresh Deepwater.  In total, 87 acres of forested, scrub-shrub, and 
emergent freshwater wetlands would be removed by right-of-way clearing (forested wetlands) 
and/or towers, access roads, and substations (see Table 18-5 and 18-6).  Thirty-five acres of 
scrub-shrub wetland would be altered by right-of-way clearing (see Table 18-5).  Impacts to 
wildlife from the alteration and loss of wetlands would range from low-to-high, depending on 
the condition of each wetland.  In addition, transmission line bird collisions would become more 
frequent over 5 total miles of all three types of freshwater wetlands (see Table 18-5).  Similar to 
riparian areas, impacts to these WDFW priority habitats from transmission line collisions would 
be low-to-high where there would be a parallel existing line, and mostly low-to-moderate 
where there would be no parallel line.      

The only impacts to fresh deepwater would be from transmission line bird collisions, which 
would increase across 1 mile of fresh deepwater (see Table 18-5).  As for freshwater wetlands 
and riparian areas, impacts would be low-to-high where there would be a parallel line and low-
to-moderate where there would be no parallel line. 
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Caves or Cave-Rich Areas.  The right-of-way would pass through the edge of about 0.05 acre of 
a WDFW cave-rich area priority habitat in production forest (see Table 18-5).  (This is the same 
cave-rich area affected by the East Alternative).  Impacts could include permanent removal of 
production forest habitat surrounding a cave—which could remove some roosting habitat; the 
presence of a tower, transmission line, or access road; and temporary construction disturbance.  
These disturbances would generally have low impacts to this habitat given the small area of 
disturbance and the likelihood that actual cave habitat would not be permanently altered.  Also, 
the effects on wildlife (such as Townsend’s big-eared bat) that rely on caves would not likely 
prevent them from using this cave habitat, while the addition of shrubland from right-of-way 
clearing could be beneficial for foraging purposes.  Also, the placement of the disturbance along 
the edge of the cave-rich area would mean that the area would not be fragmented.  

Herbaceous Bald.  About 0.5 acre of an improved access road would cross the southern edge of 
the Larch Mountain WDFW herbaceous bald priority habitat (see Table 18-6).  (This is the same 
herbaceous bald affected by the East Alternative).  Impacts could include permanent vegetation 
removal from possible widening of the access road, and temporary construction disturbance 
such as soil compaction.  These disturbances would have low impacts to this WDFW priority 
habitat given the small areas of disturbance, the placement of the disturbance along the edge of 
the habitats—meaning the habitat would not be fragmented—and the existing disturbed 
conditions from the existing access road. 

Old-Growth/Mature Forest.   Forty-five acres of old-growth/mature forest would be removed 
by right-of-way clearing and new and improved access roads (see Tables 18-5 and 18-6).  
Impacts to these WDFW priority habitats would be high since tree clearing would remove the 
main attributes of this habitat:  long-lived trees and the associated understory vegetation, which 
have become uncommon in the Pacific Northwest and could not be easily or quickly replaced. 

Oregon White Oak Woodlands.  Two acres of the Washougal Oaks Woodland would be 
removed by right-of-way clearing (see Table 18-5).  (This is the same Oregon white oak 
woodlands area affected by the East Alternative).  Impacts to this WDFW priority habitat would 
be high since tree clearing would remove the main attributes of this habitat:  Oregon white oak 
trees and the associated understory vegetation, which are becoming less common in the Pacific 
Northwest. 

Talus.  One acre of a talus field would be permanently removed by a new access road (see 
Table 18-6), less than 1 mile of which would be crossed by new transmission line (see 
Table 18-5).  (This is the same talus field affected by the East Alternative).  Impacts would 
include permanent loss of habitat, potential transmission-line collisions by raptors, and 
temporary construction disturbance.  Impacts would be high due to the scarcity of this wildlife 
habitat, and since these areas are relatively inaccessible and more likely to be in pristine 
(undisturbed) condition prior to construction.    

18.2.7.3 Special-Status Species—Crossover Alternative 

There are 2 federally listed species and 15 other special-status species potentially affected by 
the Crossover Alternative.  All documented occurrences are found in Washington with the 
exception of California floater mussel—found in the Columbia River—and western pond turtle—
found in Oregon.   
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Federally Listed Species 

Marbled Murrelet (Threatened).  Although there are no documented occurrences of marbled 
murrelet within 1 mile of the Crossover Alternative, it would remove 377 acres of marginal 
habitat within the marbled murrelet conservation zone.  At most only 45 acres are suitable old-
growth/mature forest habitat (see Table 18-5 and 18-6), and they are outside the general range 
of marbled murrelet from the coast, so the available habitat would not likely be used for 
nesting.  In addition, the old-growth/mature forest within this area primarily occurs in small 
patches, so any potential habitat loss would be minor in any particular area.  Given the small 
amount of potential habitat affected, the distance from the coast, and the lack of any 
documented occurrences, potential habitat loss would be a low impact. 

Northern Spotted Owl (Threatened).  Right-of-way clearing, towers, substations, and access 
roads would remove 70 acres from a documented northern spotted owl circle.  The right-of-way 
would also come within 1 mile of three other northern spotted owl circles that occur in mostly 
production forest.  In addition, about 45 acres of potentially suitable old-growth/mature forest 
habitat would be removed by the project, although recent high resolution imagery shows most 
of the area along the Crossover Alternative to be of marginal habitat (BPA 2011).  Impacts would 
include temporary construction disturbance and the loss of known and potential habitat.  
Mitigation measures would be used to prevent loss of a nest or mortality of young.  Given that 
the overall potential habitat is generally low quality for northern spotted owl; a relatively small 
amount of known and potential habitat would be removed, with impacts spread out along the 
corridor; and mitigation measures would reduce construction disturbance; impacts on this 
species would not affect species recovery and would therefore be moderate.   

Other Special-Status Wildlife Species — Birds 

Bald Eagle (Federal SOC, WA Sensitive) and WDFW Bald Eagle Priority Areas.  Bald eagle would 
be impacted by the project given that within 1 mile of the Crossover Alternative there are five 
documented occurrences of bald eagle nests and three WDFW bald eagle priority areas—the 
Cowlitz Bald Eagle Feeding Habitat, the Lewis River Winter Eagle Habitat, and the Yale Tailrace 
Foraging Area.  In total, new transmission line would cross 2 miles of WDFW bald eagle priority 
areas, and right-of-way clearing, towers, and access roads would remove tree habitat from 
31 acres.  Impacts would include temporary construction disturbance and loss of potential 
nesting and roosting habitat through tree removal in riparian areas along the East Alternative 
(see 18.2.6.3, Special-Status Habitats), particularly where it occurs in a WDFW priority area.  As 
for other raptors, transmission line collisions are typically uncommon, but could occur.  
Mitigation measures would be used to ensure individual nests and young are not harmed or 
disrupted during the breeding season, and to reduce the risks of transmission line collisions 
throughout the year.  Impacts to this species would be moderate since the species is still listed 
as sensitive by WDFW, is monitored by USFWS following its delisting in 2010, and impacts would 
not be expected to contribute to a need for federal relisting of this species based on a 
conservation status of secure at both the state and federal levels (NatureServe 2012). 

Barrow’s Goldeneye (WDFW Priority).  Given that the Crossover Alternative crosses wetland 
habitat within 1 mile of a documented occurrence of Barrow’s goldeneye, there is a greater 
chance that individuals could be present and affected by the project (this is the same occurrence 
as that listed for the West Alternative).  Impacts could include habitat removal, increased 
transmission line collisions, and temporary construction disturbance.  Mitigation measures 
would be used to avoid harm to a nest or young during the breeding season, if necessary.  Since 
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the conservation status is vulnerable (breeding) to secure (non-breeding) at the state level and 
secure at the federal level (NatureServe 2012), and since not many individuals would likely be 
affected based on just one documented occurrence, impacts would not contribute to a need for 
federal listing and would be moderate.  

Great Blue Heron (WA Priority).  Since the Crossover Alternative crosses either wetlands or 
riparian habitats within 1 mile of one documented occurrence of great blue heron, there is a 
greater chance that individuals could be present and affected by the project.  Impacts would 
include mortality from transmission line collisions over open habitats and open water, and lost 
habitat due to towers and access roads placed in riparian areas and open habitat.  Since the 
conservation status is apparently secure to secure at the state level and secure at the federal 
level (NatureServe 2012), impacts would not contribute to a need for federal listing and would 
be moderate. 

Northern Goshawk (Federal SOC, WA Candidate).  Because the Crossover Alternative crosses 
production forest within 1 mile of a documented occurrence of northern goshawk (also in 
production forest), there is a greater chance the project could affect this species.  Impacts would 
include loss of old-growth/mature forest habitat and temporary construction disturbance, 
although mitigation measures would be used to avoid mortality of young or loss of nests during 
the breeding season, if necessary.  Although the conservation status of this species is imperiled-
to-vulnerable in Washington (NatureServe 2012), it is listed as apparently secure at the federal 
level, and so the small amount of suitable mature/old-growth forest habitat affected (see 
Section 18.2.7.2, WDFW Priority Habitats—Crossover Alternative) would be a moderate impact 
to the species.  As for other raptors, transmission line collisions are typically uncommon, the 
rare occurrence of mortality of an individual would not affect the overall conservation status, 
and impacts would be moderate.    

Peregrine Falcon (Federal SOC, WA Sensitive).   Although there is one documented occurrence 
of peregrine falcon in WDFW cliffs/bluffs priority habitat within 1 mile of the Crossover 
Alternative, the Crossover Alternative does not cross any known suitable habitat (cliffs/bluffs or 
caves) within 1 mile of the occurrence, indicating a decreased likelihood that peregrine falcon 
habitat would be affected (this is the same occurrence as along the East Alternative).  However, 
the presence of a new transmission line in the area could increase the chance for mortality 
through transmission line collisions.  If suitable habitat does occur along the right-of-way or 
access roads, additional impacts could include habitat loss from towers and access roads and 
temporary construction disturbance.  Mitigation measures would be used to ensure individual 
birds are not harmed or disrupted during the breeding season, if necessary.  Positive impacts 
could also result from the addition of new perch sites on towers and lines from which individual 
birds could hunt prey.  Since the conservation status of this species is imperiled (breeding) to 
vulnerable (non-breeding) at the state level, and apparently secure at the federal level 
(NatureServe 2012), mortality or loss of habitat in one location would not likely contribute to a 
need for federal listing, and impacts would be moderate.  

Pileated Woodpecker (WA Candidate).  The Crossover Alternative crosses high-value riparian 
habitat within 1 mile of a documented occurrence of pileated woodpecker (the same occurrence 
as that listed for the West Alternative); therefore, there is a greater chance that individuals of 
this species could be present and affected by the project.  Impacts could include habitat loss 
through right-of-way tree clearing, towers, and access roads, mortality through collisions with 
transmission lines, and temporary construction disturbance.  Mitigation measures would be 
used to avoid harm to a nest or young during the breeding season, if necessary.  Since the 
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conservation status is apparently secure at the state level and secure at the federal level 
(NatureServe 2012), and since not many individuals would likely be affected based on just one 
documented occurrence, impacts would not contribute to a need for federal listing and would 
be moderate. 

Purple Martin (Federal SOC, WA Candidate).  (See Special-Status Species in Section 18.2.2, 
Impacts Common to Action Alternatives.) 

Vaux’s Swift (WA Candidate).  Observations of Vaux’s swift in a WDFW biodiversity area and 
corridor priority habitat that is crossed by the Crossover Alternative indicates an increased 
likelihood for impacts.  Impacts could include habitat loss through tree removal, temporary 
construction disturbance, and transmission line collisions, although collisions are not likely for 
this species (see Section 18.2.2, Impacts Common to Action Alternatives).   Mitigation measures 
would be used to avoid mortality of young or loss of nests during the breeding season, if nests 
occur near the construction area.  Since the conservation status of this species is vulnerable-to-
apparently secure at the state level and secure at the federal level (NatureServe 2012), mortality 
or loss of habitat would not likely contribute to a need for federal listing and moderate impacts 
could occur. 

Mammals 

Columbian Black-Tailed Deer (WA Priority) and WDFW Columbian Black-Tailed Deer Priority 
Habitat.  Impacts to this species would include negative impacts from the loss of 6 acres of 
habitat in a WDFW Columbian black-tailed deer wintering and migration priority area, and 
positive impacts from right-of-way clearing across 15 acres of this priority area.  As for elk, 
impacts would be low since a relatively small portion of the total WDFW Columbian black-tailed 
deer wintering and migration priority area would be affected and the species has a secure 
conservation status at both state and federal levels (NatureServe 2012). 

Elk (WA Priority) and WDFW Elk Priority Area.  Adverse effects to elk would include temporary 
construction disturbance and habitat loss within the two WDFW elk winter range priority areas.  
Towers, substations, and access roads would remove 168 acres of habitat within the two WDFW 
elk priority areas.  This would have a low impact on elk since a relatively small portion of the 
total WDFW elk winter range priority area would be affected, impacts would be spread out 
along the corridor, and the species has a secure conservation status at both state and federal 
levels (NatureServe 2012).  Impacts from 485 acres of right-of-way clearing could be beneficial 
to elk since it would create a corridor of shrubland or open habitat adjacent to forested habitat.  

Amphibians 

Cascade Torrent Salamander (Federal SOC, WA Candidate).  Given that the Crossover 
Alternative crosses riparian habitat within 1 mile of six documented occurrences of Cascade 
torrent salamander in three separate areas, there is a high likelihood that this species could be 
affected by the project.  Impacts could include temporary construction disturbance, 
construction mortality or stress from both physical injury and increased water turbidity from in-
water work, reduced reproduction or loss of young if construction takes place during the 
breeding season, and degradation or loss of habitat from right-of-way clearing, towers, and 
access roads.  Although there are a high number of occurrences near the affected area, they 
mainly occur in two areas.  Also, the conservation status of the species is listed as vulnerable at 
the state and federal levels (NatureServe 2012).  Given the limited distribution and conservation 
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status, habitat loss coupled with increased mortality would not likely contribute to a need for 
federal listing; impacts to this species would be moderate.   

Cope’s Giant Salamander (WA Monitor Species).  Since the Crossover Alternative crosses 
riparian habitat within 1 mile of two documented occurrences of Cope’s giant salamander, there 
is an increased likelihood that individuals could be present and affected by the project (this is 
one of the same occurrences as along the West Alternative).  Impacts to a population of this 
species could include temporary construction disturbance, construction mortality or stress from 
physical injury and increased water turbidity, reduced reproduction or loss of young if 
construction takes place during the breeding season, and degradation or loss of habitat from 
right-of-way clearing, towers, and access roads.  Since the conservation status is vulnerable-to-
apparently secure at both the state and federal levels (NatureServe 2012,) and since not many 
individuals would likely be affected based on just two documented occurrences, impacts would 
not contribute to a need for federal listing and would be moderate. 

Rocky Mountain Tailed Frog (WA Candidate).  Given that the Crossover Alternative crosses 
riparian habitat within 1 mile of three documented occurrences of this species, all occurring 
within one general area, there is a greater chance that it could be affected by the project (the 
same three occurrences also occur along the East Alternative).  Impacts to a population of this 
species could include temporary construction disturbance, construction mortality, reduced 
reproduction or loss of young if construction takes place during the breeding season, and 
degradation or loss of habitat from right-of-way clearing, towers, and access roads.  Although its 
conservation status is imperiled in the state of Washington (NatureServe 2012) and there are a 
relatively high number of occurrences near the affected environment, its federal conservation 
status is apparently secure, and so impacts would not likely contribute to a need for federal 
listing and would be moderate. 

Reptiles 

Western Pond Turtle (Federal SOC, WA Endangered, OR Sensitive-Critical).  (See Special-Status 
Species in Section 18.2.2, Impacts Common to Action Alternatives).  

Invertebrates   

California Floater (Federal SOC, WA Candidate).  (See Special-Status Species in Section 18.2.2, 
Impacts Common to Action Alternatives.)     

18.2.7.4 Crossover Options 1, 2, and 3 

The levels of the impacts to wildlife and WDFW priority habitats would be the same as for the 
Crossover Alternative, except where stated otherwise.   

Crossover Option 1 would alter 8 additional acres of riparian habitat and remove or alter 11 
additional acres total of the three freshwater wetland types (see Tables 18-5 and 18-6).  For 
special-status species, this option would come within 1 mile of a WDFW wood duck priority area 
that is avoided by the Crossover Alternative.  The WDFW wood duck priority area would not be 
crossed so impacts would be low-to-moderate.   
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Crossover Options 2 and 3 
would have similar effects 
to each other, with 
Crossover Option 2 
affecting slightly more 
acreages in each case.  
They would both remove 
fewer acres of riparian 
habitat (10 and 9 acres) 
(see Table 18-6), but alter 
more of this habitat 
through right-of-way clearing (9 and 7 acres) (see Table 18-5).  Regarding special-status species, 
both Crossover Options 2 and 3 would increase the amount of WDFW Roosevelt Elk Winter 
Range Priority Area altered by right-of-way clearing, including an additional 70 acres by 
Crossover Option 2 and 66 acres by Crossover Option 3.   

18.2.8 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2.  The following 
additional mitigation measures have been identified to further reduce or eliminate adverse 
wildlife impacts by the action alternatives. 

 Consult with USFWS as required under the ESA to assess impacts and identify any 
necessary mitigation measures for marbled murrelet and northern spotted owl. 

 Determine mitigation measures needed for marbled murrelet and northern spotted owl 
on WDNR lands or private timber company lands based on existing Habitat Conservation 
Plans for those lands.   

 Coordinate with WDFW for all construction during winter on elk and Columbian black-
tailed deer winter range to eliminate any significant interference with big game 
wintering. 

 Gate and sign any new or existing roads to prevent human encroachment into elk and 
Columbian black-tailed deer wintering areas or significant migration corridors. 

 Where possible, locate new towers in line with existing towers to minimize vertical 
separation between conductors. 

 Install appropriate bird flight diverters on overhead ground wires or fiber optic line in 
areas at high risk for bird collisions, such as at the crossing of the Cowlitz, Coweeman, 
Kalama, Lewis, East Fork Lewis, and the Columbia rivers; in wetland and riparian areas 
with high bird use; in WDFW waterfowl concentration priority areas; in WDFW bald 
eagle priority areas, and where the transmission line traverses steep slopes. 

 Avoid construction activities within 0.25 mile of any active nests of peregrine falcon, 
bald eagle, and golden eagle during the breeding season, as determined in consultation 
with the USFWS and WDFW. 

 Gate and sign new or existing roads at appropriate locations to prevent human 
encroachment into areas containing significant wildlife populations or relatively 
undisturbed wildlife habitat. 
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 Time construction, operation, and maintenance activities to avoid entry into sensitive 
wildlife habitats, such as blue heron rookeries and wood duck nest sites during critical 
breeding or nesting periods, as determined in consultation with the USFWS and WDFW. 

 Limit vegetation removal to only the amount required to safely construct and operate 
the transmission line, substations, and new and existing access roads.  Remove riparian 
vegetation only where necessary for safe line clearance purposes. 

18.2.9 Unavoidable Impacts 

Construction of towers, substations, access roads, and other facilities would cause permanent 
loss of wildlife habitat and temporary displacement of individuals or groups, and could harm or 
kill individuals.  An increase in avian collisions with transmission lines could occur at river 
crossings, and in areas with high concentrations of waterfowl and other birds. 

18.2.10 No Action Alternative 

The No Action Alternative would have no impact on wildlife because no new transmission lines, 
towers, or substations would be constructed.  Impacts from operation and maintenance of 
existing lines and substations, and vegetation management activities would continue 
unchanged.  
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Words in bold 
and acronyms 
are defined in 
Chapter 32, 
Glossary and 
Acronyms. 

Chapter 19 Fish 
This chapter describes fish resources in the project area and how the project 
alternatives could affect these resources.  Related watershed information can 
be found in Chapter 14, Geology and Soils; Chapter 15, Water; and 
Appendix K, Assessment of Relative Fish Habitat and Fish Population Impacts 
of I-5 Corridor Reinforcement Project Alternatives and Options.  

19.1 Affected Environment 

The project area includes rivers and streams that provide habitat for anadromous fish species 
(such as salmon) and resident fish species (such as bull trout).  These fish-bearing streams 
include the Columbia River and its Washington tributaries such as the Lower Cowlitz, 
Coweeman, Kalama, Lower North Fork Lewis, Upper North Fork Lewis, East Fork Lewis, and 
Washougal rivers and Salmon Creek (see Maps 19-1A through 19-1D).     

19.1.1 Special-Status Species 

The project area includes rivers and streams that provide habitat for special-status fish species 
(see Table 19-1 and Maps 19-1A through 19-1D).  Special-status species are listed or are 
candidates for listing as threatened or endangered under the ESA, are regarded as species of 
concern by the USFWS or the National Oceanic and Atmospheric Administration National 
Marine Fisheries Service (NOAA Fisheries), or are listed as endangered, threatened, candidate, 
sensitive, or monitored by the WDFW or the ODFW.  These special-status fish include 
evolutionarily significant units (ESUs) of some salmon species.  The ESA allows listing of distinct 
population segments (DPSs) of some species as well as total populations of named species and 
subspecies.  Critical habitat has been designated for some ESA-listed species within the project 
area (see Maps 19-1A through 19-1D).  Critical habitat includes streams and associated riparian 
habitats that are considered essential to a listed species survival.   

Under the federal ESA, a species is considered endangered if it is in danger of extinction 
throughout all or a significant portion of its range.  A species is considered threatened if it is 
likely to become an endangered species within the foreseeable future.  A species of concern is a 
species that the USFWS or NOAA Fisheries has concerns about regarding status and threats, but 
for which insufficient information is available to indicate a need to list the species under the 
ESA.   

Under state laws, the meaning of endangered and threatened is largely the same as under the 
federal ESA.  In addition, under WDFW regulations, a candidate species is one that is under 
review for possible state listing as endangered, threatened, or sensitive.  Monitored species are 
those monitored by the state of Washington for status and distribution and managed as needed 
to prevent them from becoming endangered, threatened, or sensitive.  Under ODFW 
regulations, sensitive species are species facing one or more threats to their populations or 
habitats that can avoid decline to a threatened or endangered status if appropriate conservation 
measures are implemented. 
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Table 19-1  Special-Status Fish Species in the Project Area1 

Species 
Federal 
Status 

State           
Status 

Fish-Bearing Stream 
Alternatives and/or 

Options
2,3

 

Lower Columbia River Coho  
(Oncorhynchus kisutch) 

Threatened None 

Arkansas Creek Crossover 
Baxter Creek Central, East, Crossover 

Cedar Creek Central 

Chelatchie Creek Central 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Delameter Creek West, Central, East, Crossover 

Goble Creek Central 

North Fork Goble Creek Central 

Hatchery Creek West, Crossover 

Houghton Creek West 

Jones Creek East, Crossover 

Leckler Creek West, Crossover 

Lewis River West, Central, Crossover 

East Fork Lewis River West 

Lockwood Creek West 

Mason Creek West 

Monahan Creek West, Central, East, Crossover 

Ostrander Creek Central, East 

South Fork Ostrander Creek Central, East 

Pup Creek Central 

Riley Creek West 

Rock Creek Central 

Salmon Creek West, Central, East 

Sandy Bend Creek East 

Washougal River West, Central, East Crossover 

Little Washougal River West, Central, East Crossover 

East Fork Little Washougal River Central, East, Crossover 

Whittle Creek Central, East 
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Species 
Federal 
Status 

State           
Status 

Fish-Bearing Stream 
Alternatives and/or 

Options
2,3

 

Lower Columbia River Coho  
(Oncorhynchus kisutch) 

(continued) 
Threatened None 

Unnamed Tributary to Boulder Creek  Central, East 

Unnamed Tributaries to Brezee Creek West 

Unnamed Tributaries to Coweeman River West, Central, East, Crossover 

Unnamed Tributaries to Cowlitz River West, Central, Crossover 

Unnamed Tributary to North Fork Goble Creek Central 

Unnamed Tributary to Houghton Creek West 

Unnamed Tributaries to Leckler Creek West, Central, Crossover 

Unnamed Tributaries to East Fork Lewis River  West 

Unnamed Tributary to Mill Creek West 

Unnamed Tributary to Ostrander Creek East 

Unnamed Tributary to South Fork Ostrander Creek East 

Unnamed Tributary to Turner Creek West, Crossover 

Unnamed Tributaries to Little Washougal River West, Central, East, Crossover 

Lower Columbia River Chinook  
(O. tshawytscha) 

Threatened 
WA Candidate 

OR Sensitive-Critical 

Arkansas Creek Crossover 

Cedar Creek Central 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Delameter Creek West, Central, East Crossover 

Kalama River West, Central, East, Crossover 

Lewis River West, Central, Crossover 

East Fork Lewis River West 

Monahan Creek West, Central, East, Crossover 

Ostrander Creek East 

South Fork Ostrander Creek East 

Pup Creek Central 

Salmon Creek West 

Washougal River West, Central, East, Crossover 

Little Washougal River West, Central, East, Crossover 

Columbia River Chum 
(O. keta) 

Threatened WA Candidate 
OR Sensitive-Critical 

Arkansas Creek Crossover 

Cedar Creek Central 
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Species 
Federal 
Status 

State           
Status 

Fish-Bearing Stream 
Alternatives and/or 

Options
2,3

 

Columbia River Chum 
(O. keta) (continued) 

Threatened 
WA Candidate 

OR Sensitive-Critical 

Chelatchie Creek Central 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Delameter Creek West, Central, East, Crossover 

Goble Creek Central 

North Fork Goble Creek Central 

Leckler Creek West, Crossover 

Lewis River West, Central, Crossover 

East Fork Lewis River West 

Lockwood Creek West 

Mason Creek West 

Monahan Creek West, Central, East, Crossover 

Pup Creek Central 

Riley Creek West 

Salmon Creek Central, East 

Sandy Bend Creek East 

Washougal River West, Central, East, Crossover 

Little Washougal River West, Central, East, Crossover 

Unnamed Tributaries to Coweeman River West, Crossover 

Unnamed Tributaries to East Fork Lewis River West 

Unnamed Tributary to Turner Creek West, Crossover 

Lower Columbia River Steelhead  
(O. mykiss) 

Threatened 
WA Candidate 

OR Sensitive-Critical 

Arkansas Creek Crossover 

Baxter Creek Central, East, Crossover 

Cedar Creek Central 

Chelatchie Creek Central 

Coal Mine Creek Central, East 

Colvin Creek Central, Crossover 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Coyote Creek East, Crossover 
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Species 
Federal 
Status 

State           
Status 

Fish-Bearing Stream 
Alternatives and/or 

Options
2,3

 

Lower Columbia River Steelhead  
(O. mykiss) (continued) 

Threatened 
WA Candidate 

OR Sensitive-Critical 

Delameter Creek West, Central, East, Crossover 

Gobar Creek East 

Goble Creek Central 

North Fork Goble Creek Central 

Hatchery Creek West, Crossover 

Houghton Creek West 

Jones Creek East, Crossover 

Kalama River West, Central, East, Crossover 

Little Kalama River West, Crossover 

King Creek East, Crossover 

Knowlton Creek Central 

Leckler Creek West, Crossover 

Lewis River West, Central, East, Crossover 

East Fork Lewis River West, Central, East, Crossover 

Lockwood Creek West 

Mason Creek West 

Monahan Creek West, Central, East, Crossover 

Ostrander Creek Central, East 

South Fork Ostrander Creek Central, East 

Pup Creek Central 

Riley Creek West 

Rock Creek Central, East, Crossover 

Salmon Creek West, Central, East 

Sandy Bend Creek East 

Washougal River West, Central, East, Crossover 

Little Washougal River West, Central, East, Crossover 

East Fork Little Washougal River Central, East, Crossover 

Whittle Creek Central, East 

Unnamed Tributary to Arkansas Creek Crossover 

Unnamed Tributary to Boulder Creek  Central, East 
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Species 
Federal 
Status 

State           
Status 

Fish-Bearing Stream 
Alternatives and/or 

Options
2,3

 

Lower Columbia River Steelhead  
(O. mykiss) (continued) 

Threatened 
WA Candidate 

OR Sensitive-Critical 

Unnamed Tributaries to Brezee Creek West 

Unnamed Tributary to Cedar Creek  Central 

Unnamed Tributaries to Coweeman River West, Central, East, Crossover 

Unnamed Tributaries to Cowlitz River  West, Central, Crossover 

Unnamed Tributary to Coyote Creek East, Crossover 

Unnamed Tributary to North Fork Goble Creek Central 

Unnamed Tributary to Houghton Creek West 

Unnamed Tributary to Kalama River Central 

Unnamed Tributary to Leckler Creek West, Crossover 

Unnamed Tributaries to East Fork Lewis River  West 

Unnamed Tributary to Mill Creek West 

Unnamed Tributary to Ostrander Creek East 

Unnamed Tributary to South Fork Ostrander Creek East 

Unnamed Tributary to Turner Creek West, Crossover 

Unnamed Tributary to Little Washougal River West 

Pacific Lamprey 
(Lampetra tridentata) 

None 

WA Monitored 

OR Sensitive-
Vulnerable 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Kalama River West, Central, East, Crossover 

Lewis River West, Central, East, Crossover 

East Fork Lewis River West, Central, East, Crossover 

Salmon Creek West, Central, East 

Washougal River West, Central, East, Crossover 

Eulachon 
(Thaleichthys pacificus) 

Threatened WA Candidate 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Kalama River West, Central, East, Crossover 

Lewis River West, Central, East, Crossover 

Washougal River West, Central, East, Crossover 

River Lamprey 
(L. ayresi) 

None WA Candidate 

Coweeman River West, Central, East, Crossover 

Cowlitz River West, Central, East, Crossover 

Kalama River West, Central, East, Crossover 
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Species 
Federal 
Status 

State           
Status 

Fish-Bearing Stream 
Alternatives and/or 

Options
2,3

 

River Lamprey 
(L. ayresi) (continued) 

None WA Candidate 

Lewis River West, Central, East, Crossover 

East Fork Lewis River West, Central, East, Crossover 

Salmon Creek West, Central, East 

Washougal River West, Central, East, Crossover 

Bull Trout 
(Salvelinus confluentus) 

Threatened WA Candidate Lewis River West, Central, East, Crossover 

Notes: 

1. This table summarizes special-status fish species that may be present within tributaries to the Columbia River that are crossed by the action alternatives.  These species are also potentially 
present within the Columbia River.  Other special-status species are known to use the Columbia River as a migration corridor, but they do not use tributaries to the Columbia River that are crossed 
by the action alternatives.  All species are described in Sections 19.1.1.1 and 19.1.1.2. 

2. Alternatives as listed here include their options in most cases.  In a few cases, one or more options of an alternative may not cross the listed stream (see Maps 19-1A through 19-1D for more 
detail). 

3.  See Maps 19-1A through 19-1D for location of critical habitat. 

Sources:  69 Federal Register 77158, December 27, 2004; 70 Federal Register 37160, June 28, 2005; 71 Federal Register 834, January 5, 2006; 75 Federal Register 13012, March 18, 2010; NOAA 
2010b; NOAA 2011; ODFW 2008; USFWS 2008b; USFWS 2010d; WDFW 2010a; WDFW 2010c; WDNR 2010g   
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Fish population categories (primary, contributing, stabilizing) reflect priorities in salmon 
recovery plans.  They describe which populations to target for improvement and to which levels 
of improvement, to recover salmon species listed under the ESA (NMFS 2012).  Through an 
iterative process, recovery planners for the Washington and Oregon Lower Columbia Region 
worked together to reach agreement on a target status for each fish population.  The target 
statuses within an ESU or DPS are referred to collectively as the “recovery scenario” for that ESU 
or DPS.  Setting the target status for each population in an ESU or DPS (i.e., developing the 
recovery scenario) involved consideration of several things including population productivity, 
genetic diversity, geographical location, and feasibility.  Collectively, the target status of each 
population is consistent with biological viability criteria identified by NOAA Fisheries and is 
consistent with an ESU that no longer needs the protections of the ESA. 

19.1.1.1 Anadromous Species  

Lower Columbia River Coho  

The Lower Columbia River coho are indigenous to major tributaries of the Columbia River.  They 
are born and live in streams the first year of their life.  Coho emerge in the early spring and 
distribute in tributaries and mainstem habitats where they drift feed within pool habitats.  
During the fall, juveniles generally leave the mainstem rivers and seek channel margins, side 
channels, off-channel habitats, and floodplain tributaries where they overwinter.  The following 
spring they move seaward, then, return to their home streams at 3 years of age and 8 pounds.  
Coho are one of the more vulnerable salmon species to degradation of freshwater habitat and 
water quality because they spend extended periods in fresh water.  They are vulnerable to many 
freshwater predators and require an adequate food supply through all seasons.   

Lower Columbia River Chinook  

The Lower Columbia River Chinook are also indigenous to major tributaries of the Columbia 
River.  They generally spawn in the mainstems of the larger Columbia River tributaries.  Chinook 
include spring, summer, and fall subspecies, depending on the time of the year they return from 
the ocean to spawn.  Spring Chinook typically migrate to their spawning grounds from March 
through May, summer Chinook from June through July, and fall Chinook from August through 
November.  Spring Chinook are known as “stream-type” salmon because the juveniles spend a 
year or more in fresh water before going to the ocean.  Most summer and fall Chinook salmon 
are known as “ocean-type” salmon because they leave for the ocean sooner than other species.  
Summer Chinook spawn in the tributaries and rear in freshwater habitat for up to a year before 
going to the ocean.  Summer Chinook tend to spawn in the lowest reaches of Columbia River 
tributaries.  Fall Chinook juveniles can migrate to the sea a few months after hatching.  Chinook 
average 3 to 4 years in the ocean before returning to their home rivers to spawn. 

Columbia River Chum  

Columbia River chum are typically found in the lower reaches of larger tributaries of the 
Columbia River.  They seek spawning areas soon after returning to streams from salt water.  
Chum deposit their eggs from November through February and emerge in a few months as fry in 
the spring.  Fry migrate directly to the Columbia River estuary or the sea and spend 3 to 4 years 
in the saltwater environment before returning.  This short residence time and winter spawning 
behavior allow streams with little or no summer flows to support them.  Chum are one of the 
salmon species least impacted by adverse changes in freshwater habitat quality. 
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Lower Columbia River Steelhead  

Lower Columbia River steelhead are indigenous to major tributaries of the Columbia River.  They 
return from the ocean between March and late September, although some winter steelhead 
also return through October and later.  Steelhead may have the most life-history diversity of any 
species of Pacific salmon; they interbreed with non-anadromous populations (rainbow trout) 
and they can spawn more than once.  They typically spawn in tributaries, emerge from the 
gravel in late spring, and spread throughout tributaries and mainstem habitats, migrating 
downstream as their body size increases.  Yearling juvenile steelhead are usually found in riffle 
habitat, but some larger juvenile steelhead are found in pools and faster runs.  Smolt emigration 
takes place primarily from March through June during spring freshets.  They may spend 1 to 
4 years in fresh water and 1 to 4 years in salt water, with differing combinations of 
fresh/saltwater residence times.   

Eulachon  

Eulachon (also known as smelt) are broadcast spawners (dispersing eggs in many locations) that 
spawn in lower reaches of rivers and tributaries and usually die after spawning.  They occur in 
the Columbia, Coweeman, Cowlitz, Kalama, Lewis, and Washougal rivers in Washington and the 
Sandy River in Oregon.  Eulachon typically spend several years in salt water before returning to 
fresh water to spawn from later winter through early summer.  Shortly after hatching, the larvae 
are carried downstream and dispersed by estuarine, tidal, and ocean currents.  Because juvenile 
eulachon spend less time in freshwater environments than juvenile salmon, returning eulachon 
may return to a wider range of spawning sites.  In the portion of the species’ range south of the 
U.S.—Canada border, most eulachon production originates in the Columbia River basin.  Within 
the Columbia River basin, major spawning runs return to the mainstem of the Columbia River 
and the Cowlitz River. 

Pacific Lamprey 

Pacific lamprey are distributed throughout the major tributaries of the Columbia River.  Their life 
history includes a larval phase that remains in streams, followed by metamorphosis and 
migration to the ocean.  Adults remain in the ocean for 20 to 40 months and are parasitic, 
feeding on body fluids of other marine species.  Returning adults usually enter rivers between 
April and June, migrate upstream until September, overwinter while sexually maturing, and 
spawn the following year from March through June.  Eggs hatch in 2 to 3 weeks.  Larvae burrow 
in silt and fine sediment to rear for 2 to 7 years, feeding on algae and detritus.  Larvae emerge 
from the sediment and metamorphose into juvenile form.  Juveniles out-migrate to the ocean 
from July through November.   

River Lamprey  

River lamprey are also anadromous and have life history and freshwater habitat requirements 
similar to those of Pacific lamprey.  Adult river lamprey are of intermediate size, smaller than 
Pacific lamprey and larger than western brook lamprey (L. richardsoni), and typically inhabit 
estuarine areas.  River lamprey is a “satellite” species to western brook lamprey: they interbreed 
and some genetic techniques cannot tell them apart. 
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Other Anadromous Fish 

Besides these species, several special-status salmon species migrate through the portion of the 
Columbia River in the project area.  All the action alternatives’ routes crosses the Columbia River 
at river mile 120, between Lady Island on the Washington side of the river and a location about 
0.5 mile west of the Sandy River near Troutdale, Oregon.  The other species occasionally present 
at this crossing include the following:  Snake River sockeye (O. nerka) (federal endangered), 
Upper Columbia River Chinook (federal endangered), Snake River Chinook (federal threatened), 
Upper Columbia River steelhead (federal threatened), and Middle Columbia River steelhead 
(federal threatened).   

In addition, coastal cutthroat trout (O. clarkii clarkii), is listed in Oregon (sensitive-vulnerable) 
and uses the Columbia River for migration.  The action alternatives do not cross any other 
fish-bearing streams within Oregon used by coastal cutthroat trout. 

19.1.1.2 Other Fish Species  

Bull Trout  

Bull trout, listed as threatened by the USFWS, have a variety of migratory and non-migratory life 
histories.  Stream-resident bull trout complete their entire life cycle in the tributary streams 
where they spawn and rear.  Most bull trout are migratory, spawning in tributary streams where 
juvenile fish usually rear from 1 to 4 years before migrating to either a larger river or lake where 
they spend their adult life, then return to the tributary stream to spawn.  Resident and 
migratory forms may be found together, and either form can produce resident or migratory 
offspring.  Bull trout have more specific habitat requirements than most other salmonids.  Their 
distribution and abundance is particularly influenced by water temperature, cover, channel form 
and stability, spawning and rearing substrate conditions, and migratory corridors.  Large patches 
within these habitat components are necessary to support robust populations.  The action 
alternatives cross critical habitat for bull trout, but do not cross spawning populations. 

Western Brook Lamprey  

One special-status resident species, western brook lamprey, is listed in Oregon 
(sensitive-vulnerable), but its occurrence is incidental in the Columbia River where the action 
alternatives cross this river.  The action alternatives do not cross any other fish-bearing streams 
within Oregon typically used by western brook lamprey.   

Other resident fish species native to the project area include cutthroat (O. clarkii) and rainbow 
trout (O. mykiss); largescale, bridgelip, and mountain sucker (Catostomus macrocheilus, C. 
columbianus, C. platyrhynchus); mountain whitefish (Prosopium williamsoni), sculpin (Cottus 
spp.), longnose dace (Rhinichthys cataractae), speckled dace (R. osculus), and northern 
pikeminnow (Ptychocheilus oregonensis).  These species are distributed throughout the project 
area.  Coastal cutthroat trout (O. clarki clarki) have diverse anadromous and non-anadromous 
life histories and are capable of spawning multiple times.  They use similar habitats to the 
large-bodied Pacific salmon, but may require smaller gravel sizes for breeding.   

Introduced resident species found in the project area include large and small mouth bass 
(Micropterus salmoides, M. dolomieui), brown trout (Salmo trutta), brook trout (Salvelinus 
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fontinalis), crappie (Pomoxis nigromaculatus), bluegill (Lepomis macrochirus), and brown 
bullhead (Ictalurus nebulosus).    

19.1.2 Fish Habitat 

Salmon, trout and other fish species have specific freshwater habitat requirements:  they need 
cool, clean (free of contaminants), well-oxygenated water; prefer gravel and cobble streambeds 
(substrate) without excessive fine sediments for spawning; and need a diversity of habitats that 
support migration, spawning, and rearing.  Barrier-free access to and from spawning habitat is 
essential to these species.  Juveniles and adults require abundant food sources, including 
insects, crustaceans, and other small fish, and juveniles need places to hide from predators such 
as those provided by large woody debris, boulders, and overhanging vegetation.  Fish also need 
places to hide from periodic high flows and from warm summer temperatures.  Riparian 
vegetation next to streams supports these requirements.  

Tributaries in the project area provide diverse habitats for salmon and trout.  These habitats 
were formed by the complex volcanic history and climate (including high precipitation amounts) 
of the region, and have varied landscapes including forested uplands, lowlands with large 
floodplain features, and gravel-rich environments (see Chapter 17, Vegetation and Chapter 14, 
Geology and Soils).  These habitats support multiple salmon species with many different life 
histories.    

Eulachon (also known as smelt) also require cool, clean, well-oxygenated water and prefer 
streambeds free of excessive fine sediment and debris for spawning.  Eulachon are only present 
in fresh water during spawning, incubation, and migration of larvae to estuarine environments.  
Migration corridors need to be free of obstructions and with sufficient water flow to assist 
larvae moving downstream.  Eulachon also require cool water temperatures, and prey items 
available once the larvae deplete their yolk sacs.  During all adult and larval stages, freshwater 
habitat needs to be free of contaminants.   

Lamprey are susceptible to several threats in freshwater habitat including barriers to migration, 
poor water quality, predation by non-native species, and stream and habitat degradation.  
Adults must be able to migrate upstream to spawn, and juvenile forms must be able to move 
downstream to complete their life cycle.  Larvae and eggs need cool stream temperatures.  
Because larvae colonize streambeds in high densities for 2 to 7 years, a single action that 
degrades water quality and alters stream channels could affect many age classes.   

19.2 Environmental Consequences 

Potential impacts to fish range from those activities that could directly affect fish survival, such 
as degrading water quality or blocking passage, to changes in habitat quality or quantity that can 
alter the ability of watersheds to support fish over the long-term.  To help identify impacts to 
fish for each alternative, detailed technical analyses were completed (see Appendix K).  These 
analyses were based on the following model that identifies the conceptual relationship between 
project impacts and fish populations: 
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The technical analyses include some quantification of impacts from construction and 
maintenance of substations, transmission line rights-of-way, access roads, and transmission 
towers.  Although they do not provide absolute estimates of impacts to fish resources, they do 
provide context for evaluating both the magnitude and relative level of project impacts from the 
action alternatives.   

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

19.2.1 Impact Levels  

Impacts were considered high where project activities were determined to cause the following: 

 Long-term changes in watershed conditions that cause high impairment to 
hydrology or sediment functions  

 Permanent changes in riparian habitat conditions that cause the loss of high 
large-woody debris recruitment potential 

 Permanent changes in riparian habitat conditions that could decrease shade and 
lead to temperature increases that would adversely affect aquatic life  

 Permanent alteration of floodplains that substantially inhibits long-term floodplain 
inundation patterns and natural rates of channel adjustment 

 Direct or indirect habitat changes that cause substantial, short-or long-term risk to 
ESA-listed or other fish species at the population or ESU scale   
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See Chapter 15, Water 
and Appendix K for 
more information 
about factors 
influencing hydrologic 
change and sediment 
delivery in the project 
area.  

 

Impacts were considered moderate where project activities were determined to cause the 
following:   

 Long-term changes in watershed conditions that cause moderate impairment to 
hydrology or sediment functions  

 Permanent changes in riparian habitat conditions that cause the loss of moderate 
large-woody debris recruitment potential  

 Permanent alteration of floodplains that moderately inhibits long-term floodplain 
inundation patterns and natural rates of channel adjustment. 

 Direct or indirect habitat changes that cause moderate, short- or long-term risk to 
ESA-listed or other fish species at the population or ESU scale.    

Impacts were considered low where project activities were determined to cause the following:   

 Long-term changes in watershed conditions that cause minor change in existing 
hydrology or sediment functional  

 Permanent changes in riparian habitat conditions that cause the loss of low large 
woody debris recruitment potential  

 Permanent changes in riparian habitat conditions that cause the loss of stream 
shade along streams that already have limited shade and stream cooling 

 Permanent alteration of floodplains that results in none or only minor interference 
with floodplain inundation patterns or channel adjustment processes.  Low impacts 
may occur where existing floodplain development has already significantly impaired 
floodplain functions. 

 Direct or indirect habitat changes that result only in low, short-term risk to 
ESA-listed and other fish species at the population or ESU scale.    

No impact would occur where there are habitat changes or project activities that would cause 
no discernable short- or long-term impacts to fish life or habitat.   

19.2.2 Impacts Common to Action Alternatives 

19.2.2.1 Construction 

Clearing transmission line rights-of-way and construction of towers, 
substations, and access roads across or near streams could remove 
vegetation, disturb soil, decrease soil permeability, increase surface 
runoff and release sediment that, if delivered to streams, could cause 
direct impacts to water quality.  Excessive peak flows can scour 
streambeds and cause debris torrents that alter stream channels.  
Flooding and debris torrents in fish-bearing streams can degrade fish 
habitats by destroying egg pockets and rearing areas, altering pool and riffle sequences, and 
removing large woody debris.  Excessive peak flows can also flush available nutrients from 
streams.  Water that runs off into streams is not available for recharging ground water sources 
that contribute to summer flows.  Increased peak flows can cause simplified habitats, reduced 
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nutrients, and unsuitable summer conditions, which decrease fish growth and survival.  
Increased sediment loading in fish-bearing streams can alter habitats and reduce the growth and 
survival of fish.  For many fish species, eggs are deposited among gravels on the stream bottom.  
When these gravels become clogged with sediments, the free flow of oxygenated water and 
waste removal is impaired, causing egg suffocation and mortality. Suspended sediments can 
clog and abrade fish gills, affecting behavior or causing suffocation, and can also reduce water 
clarity, making it difficult for some fish to find food or detect predators.  Turbid water can cause 
a stress response in salmon, which may cause reduced growth and reduced ability to tolerate 
additional stressors.  Turbid water can also alter outmigration behavior, impair immune system 
function, and make it difficult for fish to maintain the balance of salt and water in the body.   

Precipitation zones and vegetation types crossed by the action alternatives have different snow 
accumulation and snowmelt, and alternatives and options requiring construction in rain-on-
snow zones would cause higher peak flow impacts.  Removal of mature conifer forests in the 
rain-on-snow zone can decrease interception of precipitation by the forest canopy, leading to 
greater snow accumulation.  Decreased canopy cover increases snowmelt by allowing more rain, 
solar radiation, and wind to reach the snowpack.   

The action alternatives cross soil types with different natural erodibility.  Construction in more 
erodible terrain would cause higher sediment delivery impacts.  Between about 100 acres and 
1,000 acres of vegetation currently highly effective in limiting the water available for runoff 
would be cleared (depending on the action alternative).  About 70 miles of new line, and access 
roads and two substations would then be built potentially causing additional sediment delivery.  
However, these impacts would occur across watershed areas of between about 160,000 acres 
and 240,000 acres.  The percent change in runoff and sediment delivery to streams would be 
less than 1 percent (see Chapter 15, Water, and Appendix K). Long-term changes in watershed 
conditions would be minor; however, local high impacts from sediment delivery could occur.  
Properly implementing erosion control measures would minimize the amount of sediment 
delivered to streams.  Generally, impacts from long-term changes to watershed function would 
be low.  

Large woody debris recruitment potential and stream shade along fish-bearing streams were 
identified for each action alternative (see Appendix K).  Trees and other vegetation would be 
removed from the transmission line right-of-way, substations, and new access roads 
constructed along fish-bearing streams, including trees within buffers that are normally 
protected under the Washington Forest Practices Act  (76.09 RCW) and other land use 
regulations.  Vegetation removal would not occur or be minimal at many crossings that do not 
have trees or important buffers.  At these and existing crossings where vegetation has already 
been removed and is not allowed to regrow, there would be no impact.  Elsewhere, removing 
vegetation in riparian areas could decrease large woody debris recruitment potential and 
streamside shade.  Riparian vegetation can moderate stream temperature year-round and 
riparian forests are a source of large woody debris, which increases channel complexity.  Shade 
loss from streamside vegetation removal can lead to higher stream water temperature, which 
can decrease fish survival.  Removal of future wood sources can impact fish growth and survival 
through simplification of habitat and destabilization of channel beds, and a reduction in 
nutrients.    

Forested vegetation would be cleared along about 2 to 3 miles of fish-bearing streams.  
Permanent changes to riparian function at project crossings could occur through the loss of 
large woody debris recruitment potential or stream shade.   At the crossing scale, a range of 
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In Chapter 15, Water, 
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example, aerial photo 
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vegetation 
identification) in 
addition to the FEMA-
designated floodplain 
boundaries. 

 

riparian function would be lost along any action alternative; however, this loss could be buffered 
by functions provided at the watershed scale.  Generally, along any action alternative, crossing-
scale impacts to large woody debris recruitment potential and shade from removal of riparian 
vegetation along fish-bearing streams would range from low-to-high.  Detailed assessments in 
Appendix K assumed that all forested vegetation would be removed at each stream crossing; 
however, this could be mitigated on a crossing-by-crossing basis through very selective clearing.  
High impacts would occur where the current riparian function is greater and its removal would 
cause a greater loss of riparian function.  High impacts would occur when the existing large 
woody recruitment potential is high.  High impacts would also occur where the existing shade 
levels provide effective stream cooling.  Low impacts would occur where there is less loss of 
riparian function. Low impacts would occur when the existing large woody recruitment potential 
is low or where the existing shade level is already low and provides limited stream cooling.  

There are potential impacts to floodplain processes from clearing 
floodplain vegetation and construction of towers and roadways in the 
floodplain.  These impacts could affect floodplain functions including 
flood inundation dynamics and rates of channel adjustment, factors 
that have long-term implications to creation and maintenance of 
aquatic habitat.  In general, the greater the amount of clearing, road 
building, and tower building in the floodplain, the greater the amount 
of potential impacts; however, the existing degree of floodplain 
alteration is also an important consideration.  For example, new 
clearing within floodplains that are already impaired due to diking and 
fill placement would not have the same degree of impact as clearing in 
an intact floodplain.   

Potential impacts to floodplains were assessed (see Appendix K).  The 
total acreage of impact was calculated for each alternative by adding 
the floodplain areas affected by vegetation clearing, roadway 
construction, and tower construction together.  Total acreages of 
impact ranged from 7.7 to 21.9 acres.  In general, the action 
alternatives with the greatest total area of impact (i.e., West 
Alternative and options) also have the greatest amount of existing 
impairment and human development of floodplains.   

Overall, only minor interference with reach-scale floodplain inundation patterns or channel 
adjustment processes would occur for the action alternatives because of the small total spatial 
extent of floodplain impacts and the degree of existing floodplain impairment.  Higher impacts 
to floodplain functions are possible at the site-scale, particularly for crossings where floodplain 
processes are intact.  Site-scale mitigation measures, such as locating towers and roads out of 
channel migration zones and constructing roadways at existing grade, would help mitigate these 
impacts.  Overall impacts on fish from floodplain changes would be low.   

Collectively, impairment of hydrology and sediment functions, loss of large woody debris 
recruitment potential and shade, and alteration of floodplains have the potential to affect 
ESA-listed and other fish species at the population or ESU scale.  Generally, action alternatives 
with more crossings of high-value fish streams would have a greater potential for impact than 
routes with fewer crossings of low-value fish streams.  The value of fish streams can be 
determined by fish distribution and the quantity and quality of fish habitat (e.g. pools, 
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Integrated Fish Impact Index 

The Integrated Fish Impact index 
estimates the proportional reduction 
in fish numbers from project-related 
habitat degradation at the crossing 
scale.  Units of this index are 
expressed as the average percentage 
of high priority populations for listed 
salmon and steelhead species.  The 
Integrated Fish Impact index 
identifies the percentage by which 
affected populations are likely to be 
reduced by project-related habitat 
changes (see Appendix K).   

hydrology, riparian conditions, sediment, water quality, and woody debris).  Similarly, routes 
with greater hydrological, floodplain, riparian, or sediment disturbance are more likely to cause 
substantial degradation of fish production potential.  Although the analyses done to identify fish 
impacts (using the Integrated Fish Impact index, see box and Appendix K) focus on ESA-listed 
anadromous salmonids, the results are a general indicator of impacts to other fish and aquatic 
species.  Based on the analyses, none of the alternatives and options would be a substantial risk 
to ESA-listed salmonids.   

Fish indices suggest that the net effect of any project 
route on anadromous fish populations would be less than 
1 percent even using the most pessimistic assumptions for 
impact at stream crossings (e.g., fish production potential 
is degraded to zero and no effective mitigation occurs).  
However, any additional impacts would further degrade 
the status of ESA-listed species from current levels.  
Degradation of habitat conditions in high-priority fish 
populations and stream reaches is also contrary to 
objectives and strategies identified in the salmon and 
steelhead recovery plan.  Generally, habitat changes from 
the project would cause low, short-term risk to ESA-listed 
and other fish species. 

Accidental oil or gas spills from construction equipment and vehicles could cause petroleum 
products to enter surface water (see Chapter 15, Water).  Petroleum could have toxic effects on 
fish and may cause direct mortality.  Petroleum products can also cause chemical and physical 
changes in soil and water that can degrade habitat quality and reduce food resources, reducing 
fish growth and survival.  The presence of hydrocarbons in the water column may also impede 
fish migration.  Because BPA would require that fuel be stored and vehicle refueling occur at 
least 100 feet from rivers and streams and other surface waters, and because spill containment 
and clean-up procedures would be in place, the effects of accidental spills would be temporary, 
and limited to small areas.  Moderate impacts would occur to fish.  

19.2.2.2 Operation and Maintenance  

Properly implementing road drainage BMPs, regular maintenance, and rocking roads would 
reduce erosion on unpaved roads, minimizing impacts, and ensuring that sediment delivery to 
streams is not increased (see Chapter 15, Water).  Because the amount of sediment reaching a 
fish-bearing stream would be small and would not create conditions that would adversely affect 
individuals or populations of fish, low impacts would occur.   

Continued vegetation maintenance prevents riparian vegetation growth and could reduce 
stream shade and large woody debris recruitment potential, causing localized increases in water 
temperature and habitat degradation in any adjacent streams.  Crossing-scale impacts to fish 
habitat could be low-to-high.  

Continued vegetation maintenance in floodplains has the potential to affect floodplain 
hydraulic roughness (natural barriers such as vegetation that could affect water flow) and 
nutrient exchange at the site-scale, but none to only minor interference with floodplain 
inundation or channel adjustment would be expected.  Impacts to fish habitat would be low. 
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BPA uses herbicides approved in its Transmission System Vegetation Management Program.  
Overspray of herbicides used for noxious weed control within rights-of-way and substation yards 
could affect surface water and fish.  BPA bases herbicide selection on toxicity level, proximity to 
aquatic habitat, and delivery potential.  Direct contact with fish can cause mortality, decreased 
growth and survival, and impaired swimming ability.  Fish can be indirectly affected by 
reductions in prey.  Appropriate buffers would be used to prevent herbicides from being 
deposited in surface waters (BPA 2000b).  Any adverse effects would be temporary and 
localized.  No to low impacts would occur to fish.   

19.2.2.3 Sundial Substation 

The Sundial site, including tower reconfigurations, is not close enough to any water bodies to 
affect fish habitat or water quality, and is located outside the 100-year floodplain of the 
Columbia River, so no impacts on fish would occur. 

19.2.3 Castle Rock Substation Sites 

19.2.3.1 Casey Road 

The Casey Road site is about 1,800 feet upslope of Rock Creek.  This 
stream has presumed presence of Lower Columbia River coho and 
potential occurrence of Lower Columbia River steelhead.  The project 
would not remove any vegetation along Rock Creek and the site is not 
within a floodplain.  Any runoff, erosion, or sediment delivery would be controlled by use of 
permeable surfaces, silt fences, and detention ponds.  Hazardous waste materials would be 
disposed of off-site.  There is limited potential for petroleum products or herbicides to be 
delivered to Rock Creek because BPA would follow BMPs requiring that fuel is stored and 
vehicles are refueled away from aquatic resources.  BPA would also apply herbicides at the 
lowest rate effective for vegetation maintenance.  No-to-low impacts on fish would be 
expected.   

19.2.3.2 Baxter Road 

The Baxter Road site is about 1,000 feet upslope of Baxter Creek.  Baxter Creek has presumed 
presence of Lower Columbia River coho and Lower Columbia River steelhead.  Three small non-
fish bearing streams are within the substation disturbance area.  The project would not remove 
any vegetation along Baxter Creek and the site is not within a floodplain.  Any runoff, erosion, or 
sediment delivery would be controlled by use of permeable surfaces, silt fences, and detention 
ponds.  Hazardous waste materials would be disposed of off-site.  There is limited potential for 
petroleum products or herbicides to be delivered to Rock Creek because BPA would follow 
BMPs requiring that fuel is stored and vehicles are refueled away from aquatic resources.  BPA 
would also apply herbicides at the lowest rate effective for vegetation maintenance.  No-to-low 
impacts on fish would be expected.     

19.2.3.3 Monahan Creek 

The Monahan Creek site is between Monahan and Delameter creeks.  These streams have 
documented occurrence of Lower Columbia River coho, steelhead, and Chinook salmon and 
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presumed presence of Columbia River chum.  The site would be across Delameter and Monahan 
roads about 450 to 500 feet from these streams.  The project would not remove any vegetation 
along either creek and the site is not within a floodplain.  Any runoff, erosion, or sediment 
delivery would be controlled by use of permeable surfaces, silt fences, and detention ponds.  
Hazardous waste materials would be disposed of off-site.  There is limited potential for 
petroleum products or herbicides to be delivered to Rock Creek because BPA would follow 
BMPs requiring that fuel is stored and vehicles are refueled away from aquatic resources.  BPA 
would also apply herbicides at the lowest rate effective for vegetation maintenance.  No-to-low 
impacts to fish would be expected. 

19.2.4 West Alternative 

Transmission line clearing and road construction would cause 
about 84 miles (1,285 acres) of potential soil disturbance that 
could contribute sediment to streams through runoff or erosion 
(see Table 15-2).  Compared to the other action alternatives, this 
would be the least amount of construction and it would cause the 
least percent increase in runoff (0.09 percent) because almost 
80 percent of the land cover in sub-watersheds crossed by the 
West Alternative is hydrologically immature.  Hydrologically 
immature land cover provides little function in intercepting 
precipitation or moderating snowmelt.  There is higher urban 
development, greater agricultural land cover, and greater 
hardwood cover.  There would also be greater use of existing 
transmission line clearings.  Overall, there would be little decrease in the mature vegetation 
cover (see Appendix K).  Clearing along the West Alternative would cause the greatest percent 
increase in sediment delivery (0.25 percent) to fish-bearing streams because the West 
Alternative would cross more erodible terrain.  This alternative crosses large areas of 
unconsolidated sediments that have higher natural erodibility (see Appendix K).  This change 
would occur across a large watershed area of about 161,000 acres.  Isolated actions could cause 
high impacts to fish-bearing streams.  Generally, however, long-term changes in watershed 
conditions and functions would be minor and impacts to fish would be low.  

Riparian vegetation would be cleared at 47 forested crossings of fish-bearing streams (see 
Table 19-2; number of forested crossings equal the sum of high and low shade function 
numbers).  Compared to other action alternatives, this would be the least number of forested 
crossings.  Nineteen forested crossings would occur where the existing shade level provides 
effective stream cooling and where shade loss is more likely to cause temperature increases that 
adversely affect aquatic life; impacts from loss of shade function would be high.  Ten forested 
crossings would occur where the existing large woody debris recruitment potential is high; 
impacts from loss of large woody debris recruitment function at these crossings would be high.  
This is the fewest number of high impacts among the action alternatives because there are 
relatively fewer forested crossings of fish-bearing streams and because riparian vegetation at 
these crossings provides relatively lower shade and large woody debris recruitment potential.  
Crossings are also at lower elevations where hardwood species composition is greater.  



Chapter 19 Fish 

I-5 Corridor Reinforcement Project Draft EIS 19-19 
November 2012  

Table 19-2  Potential Impacts on Fish and Stream Habitat1 

Alternatives 
and Options 

Percent 
Change in 

Runoff
2
 

Percent 
Change in 
Sediment 
Delivery

3
 

Total Number of Forested Fish-Bearing Streams Crossed by 
Transmission Line Corridors and Riparian Function

4 

Total Crossings (Shade Function) = Total Crossings (Recruitment 
Potential) 

Average 
Percent  

Reduction in 
Production of 
Affected Fish 
Populations

7 

Total 
Floodplain 

Impact 
Area 

(acres)
8
 High Shade 

Function
5 

Low Shade 
Function

5 

High LWD 
Recruitment 

Potential
6
 

Moderate LWD 
Recruitment 

Potential
6 

Low LWD 
Recruitment 

Potential
6 

West 
Alternative 

0.09 0.25 19 28 10 18 19 0.11 18.0 

West Option 1 -0.01 N/C N/C -1 N/C N/C -1 N/C +3.9 

West Option 2 +0.01 N/C -1 N/C N/C +1 -2 -0.03 -2.7 

West Option 3 +0.01 -0.02 +1 +3 +2 +3 -1 -0.02 -2.4 

Central 
Alternative 

0.59 0.15 49 19 46 16 6 0.15 9.2 

Central 
Option 1 

+0.01 -0.01 +1 +1 +1 +1 N/C N/C N/C 

Central 
Option 2 

-0.01 +0.01 -9 +4 -7 -1 +3 -0.01 -1.5 

Central 
Option 3 

-0.05 N/C -2 -6 -3 -1 -4 -0.03 +0.3 

East 
Alternative 

1.02 0.00 35 17 38 13 1 0.19 10.9 

East Option 1 -0.05 +0.01 -11 +5 -11 +4 +1 N/C -1.8 

East Option 2 -0.24 N/C +5 +2 +6 -1 +2 -0.10 -0.5 

East Option 3 +0.03 N/C +4 N/C +4 N/C N/C -0.10 -0.7 

Crossover 
Alternative 

0.47 0.17 32 23 31 18 6 0.20 9.0 
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Alternatives 
and Options 

Percent 
Change in 

Runoff
2
 

Percent 
Change in 
Sediment 
Delivery

3
 

Total Number of Forested Fish-Bearing Streams Crossed by 
Transmission Line Corridors and Riparian Function

4 

Total Crossings (Shade Function) = Total Crossings (Recruitment 
Potential) 

Average 
Percent  

Reduction in 
Production of 
Affected Fish 
Populations

7 

Total 
Floodplain 

Impact 
Area 

(acres)
8
 High Shade 

Function
5 

Low Shade 
Function

5 

High LWD 
Recruitment 

Potential
6
 

Moderate LWD 
Recruitment 

Potential
6 

Low LWD 
Recruitment 

Potential
6 

Crossover 
Option 1 

+0.01 N/C +1 +2 N/C +3 N/c 0.04 +1.7 

Crossover 
Option 2 

-0.01 -0.01 N/C +1 N/C N/C +1 N/C +0.4 

Crossover 
Option 3 

-0.07 -0.01 +1 +2 +1 +1 +1 N/C +0.5 

Notes: 

N/C – No change from the alternative 

1. The value for each option represents the net change from the action alternative.  It was calculated as the value added by the option minus the total value in the segments the option 
replaces. 

2.  Represents the percent change in hydrologically immature vegetation in watersheds crossed by the action alternatives; hydrologically immature vegetation increases snow accumulation 
and snowmelt (see Appendix K). 

3.  Represents the percent change in sediment delivery in watersheds crossed by the action alternatives (see Appendix K). 

4.  This assessment focuses on the loss of riparian function from transmission line corridor crossings at fish-bearing streams. The length of stream cleared is at least 150 ft. and, because of 
stream orientation and sinuosity, it is often greater. At these scales, loss of wood recruitment could be enough to significantly alter geomorphic processes (Montgomery et al. 2003) and the 
loss of stream shade could be enough to warm streams to levels harmful to fish inhabiting the stream reach (Cristea and Janisch 2007). In comparison, riparian clearing would not be required 
at substations. Clearing of forested vegetation would be required at 10 or fewer new access road crossings for any alternative or alternative option; clearing would be limited to 30 ft. 

5.  Stream shade function is based on canopy closure, elevation, and WaDOE stream temperature standards. Crossings were classified into low and high categories using the assessment 
protocols in the WaFPB Manual (2011b). Canopy closure determinations were based the visibility of the stream surface and stream banks. Determinations were based on aerial photo 
interpretation at each crossing. Elevations were determined from USGS topographic maps. WaDOE stream temperature standards were determined from FPARS data (see Appendix K). 

6.  Large woody debris recruitment potential is based on the dominant vegetation types, average tree size classes, and stand density classes found within 100 ft of the stream at each 
crossing. Crossings were classified into low, moderate, and high categories using the assessment protocols in the WaFPB Manual (2011b). Determinations were based on aerial photo 
interpretation at each crossing. Low LWD recruitment potential is associated with hardwood dominated stands and high LWD recruitment potential is associated with mixed or conifer 
dominated stands (see Appendix K). 

7.  The Integrated Fish Impact index estimates the proportional reduction in fish numbers associated with project-related habitat degradation at the crossing scale.  Units of this index are 
expressed as the average percentage of high priority populations for all listed salmon and steelhead species.  The Integrated Fish Impact index identifies the percentage by which affected 
populations are likely to be reduced by project-related habitat changes (see Appendix K).   

8.  Sum of potential floodplain impacts within the transmission line corridor based on acreage of vegetation clearing, towers, and roads. Assumes 30 ft. width for new roads, 20 ft. width for 
reconstructed roads, and a 66-ft. diameter circle for towers. Overlapping impact areas were accounted for in the summed values. 
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Hardwoods are not as effective as conifers in providing shade for streams, including fish-bearing 
streams.  Streams at lower elevations also tend to be wider and forest canopies cannot fully 
cover the stream surface.  At lower elevations, air temperatures are higher and more shade is 
required to cool streams to adequate temperatures.  It is less likely that there will be enough 
shade to adequately cool these streams.  Hardwoods are also not as effective as conifers in 
providing large woody debris function and break down at a faster rate. 

The West Alternative would clear 12.6 acres of floodplain vegetation and has a total floodplain 
impact area of 18 acres (includes towers, roads, and new right-of-way vegetation clearing) (see 
Appendix K).  These amounts are the highest of the action alternatives.  The number of new 
towers and the length of roads in the floodplain would also be the highest of the action 
alternatives.  Broad floodplain areas of streams with potential fish populations would be crossed 
in the lower portions of large river systems, including the Lewis, East Fork Lewis, Salmon Creek, 
and Coweeman River.  A large amount of floodplain area would also be crossed in the Lacamas 
Creek valley upstream of Lacamas Lake.  Although the West Alternative would have a high total 
impact area, this route crosses floodplains that are already greatly affected by existing 
agricultural and residential uses that have caused widespread clearing, road construction, 
ditching, filling, and grading.  Although the total amount of floodplain clearing would be 
12.6 acres, as much as 86 percent of the total floodplain area is already cleared, which suggests 
considerable existing impairment to floodplain processes and their suitability for aquatic 
resources.  An even greater portion of these floodplains are further affected by existing ditching 
and filling.  Because of the existing degree of impairment and disconnection of floodplains 
crossed by this alternative, impacts to fish from floodplain-related impacts would be low. 

The West Alternative has among the lowest fish impacts based on the Integrated Fish Impact 
index (see Appendix K and Table 19-2).  The Integrated Fish Impact index estimates the average 
percent reduction in affected fish production (see Table 19-2).  Fish production potential is 
generally higher because the West Alternative has a greater number of crossings and many 
occur at relatively high-value streams for anadromous species.  However, project-related habitat 
effects would be relatively low compared to other alternatives because many stream crossings 
occur where conditions in the right-of-way are already altered.  This alternative would generally 
require much less clearing of highly-functioning riparian vegetation (see Appendix K).   

The average percent reduction in production of affected fish populations for the West 
Alternative would be about 0.11 percent (see Table 19-2), the lowest of the action alternatives.  
The West Alternative would not pose a substantial risk to listed species because only a fraction 
of the potential fish production is likely to be lost due to project effects; impacts would be low. 

19.2.4.1 West Option 1 

West Option 1 would replace a portion of the alternative that follows 
existing right-of-way just east of Vancouver with an option that is 
farther west and closer to Vancouver.  This portion of the alternative 
includes replacing one of the existing 230-kV lines with a new 
double-circuit 500-kV line.  The existing 230-kV line and the new line 
would be placed on new 500-kV towers.  Impacts would be the same as 
the West Alternative on watershed function (low), riparian function 
(low-to-high; no added high impacts), floodplain (low), and from 
habitat changes affecting ESA-listed and other fish species (low). 
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19.2.4.2   West Option 2  

West Option 2 would replace a portion of the alternative in the rural 
residential areas north of Camas with an option farther to the east in the 
same area.  Impacts would be the same as the West Alternative on 
watershed function, floodplain functions, and from habitat changes 
affecting ESA-listed and other fish species (all low impacts).  Impacts to 
riparian function would also be similar (low-to-high), with one fewer 
stream with high shade function affected.    

19.2.4.3   West Option 3 

West Option 3 would replace a portion of the West Alternative in the 
rural residential areas north of Camas with a route crossing rural 
residential and rural areas farther east.  Impacts would be the same as 
the West Alternative on watershed function, floodplain functions, and 
from habitat changes affecting ESA-listed and other fish species (all low 
impacts).  Impacts on riparian function would also be similar (low-to-
high), with one more stream with high shade function, and two more 
streams with high potential for large woody debris affected.  

19.2.5 Central Alternative  

Transmission line clearing and road construction would cause 
about 104 miles (1,503 acres) of potential soil disturbance that 
could contribute sediment to streams through runoff or erosion 
(see Table 15-2)..  Among the action alternatives, this would be 
the greatest amount of construction, but it would cause relatively 
moderate percent increases in runoff (0.59 percent) and sediment 
delivery (0.15 percent) to fish-bearing streams because moderate 
levels of mature conifer vegetation would be cleared and less 
erodible terrain would be crossed.  Compared to the West 
Alternative, there is less existing development, less agriculture, 
and more conifer cover.  Losing more of this conifer cover 
decreases the amount of vegetation available to intercept snow 
and rain and causes a higher rate of snowmelt (see Appendix K).  Still, the loss of mature 
vegetation would not be as great as the East Alternative.  Compared to the West Alternative, the 
underlying geology along the Central Alternative is mostly hard rock that does not easily erode.  
Though more soil would be exposed, there would be less sediment delivery to fish-bearing 
streams.  These changes would occur across a large watershed area of about 218,000 acres.  
Isolated actions could cause high impacts to fish-bearing streams.  Generally, however, 
long-term changes in watershed conditions and functions would be minor, and impacts would 
be low. 

Riparian vegetation would be cleared at 68 forested crossings of fish-bearing streams (see 
Table 19-2).  Among the action alternatives, this would be the greatest number of forested 
crossings.  Most forested crossings (49) would occur where the existing shade level provides 
effective stream cooling and where shade loss is more likely to cause temperature increases that 
adversely affect aquatic life; impacts to loss of shade function would be high.  Most forested 
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crossings (46) would also occur where the existing riparian vegetation provides high large woody 
debris recruitment potential; impacts to loss of large woody debris function would be high.  This 
is the greatest number of high riparian function impacts among the other alternatives because 
of the greater number of forested crossings and because riparian vegetation at these crossings 
provide relatively greater shade and large woody debris function.  Stream crossings, including 
fish-bearing streams, along the Central Alternative tend to have greater conifer species 
composition, narrower streams, and are at higher elevations. Conifers are more effective than 
hardwoods in providing shade.  Forest canopies often can fully cover the stream surface along 
narrower streams.  At higher elevations, air temperatures are lower and it is more likely that 
shade cover will adequately cool these streams.  Conifers are also more effective than 
hardwoods in providing large woody debris in streams, including fish-bearing streams, and tend 
to remain intact and effective for a longer period of time. 

The Central Alternative would clear 8.1 acres of floodplain vegetation and has a total floodplain 
impact area of 9.2 acres (includes towers, roads, and new right-of-way vegetation clearing) (see 
Appendix K).  These amounts are near the lowest of the action alternatives because the route 
crosses smaller stream systems with small floodplain areas with potential fish populations.  The 
number of new towers and length of roads in the floodplain area would be the lowest of the 
action alternatives.  Also, there are more existing cleared areas in many of these floodplains.  
Because the amount of total impact area is small and existing floodplains are already impaired 
and disconnected, impacts to fish from floodplain-related impacts would be low. 

This alternative generally falls between the West and East alternatives based on the Integrated 
Fish Impacts index (see Table 19-2).  The number of anadromous fish-bearing stream crossings, 
amount of riparian clearing, functional rating of riparian zones, and fish production potential all 
fall in the middle range between the West and East alternatives (see Appendix K).   

The average percent reduction in production of affected fish populations for the Central 
Alternative would be about 0.15 percent (see Table 19-2).  The Central Alternative would not 
pose a substantial risk to listed species because only a fraction of the potential fish production is 
likely to be lost due to project effects; impacts would be low. 

19.2.5.1 Central Option 1 

Central Option 1 would begin at the Casey Road substation site and the 
transmission line would cross unpopulated forest production and open 
space land.  Impacts on watershed function (low), floodplain function 
(low) and from habitat changes to ESA-listed and other fish species 
(low) would be the same as the Central Alternative.  Impacts on riparian 
function would also be similar (low-to-high), with one more crossing 
with high shade function and high potential for large woody debris 
affected.  

19.2.5.2 Central Option 2 

Central Option 2 would begin at the Monahan Creek substation site 
and would remove the portion of the Central Alternative crossing the 
Cowlitz River north of Castle Rock and running farther to the southeast.  
This option would add a new route running southeast from the 
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Monahan Creek substation site through sparsely populated land, crossing the unincorporated 
community of West Side Highway next to SR 411, the Cowlitz River and I-5, and running through 
largely unpopulated land toward the east.  Impacts would be the same as the Central 
Alternative on watershed function, floodplain functions, and from habitat changes to ESA-listed 
and other fish species (all low impacts).  Impacts on riparian function would also be similar (low-
to-high), but with nine fewer streams with high shade function, and seven fewer streams with 
high potential for large woody debris affected.   

19.2.5.3 Central Option 3 

Central Option 3 would replace the Lewis River crossing near Ariel and a 
portion of the Central Alternative between Ariel and Venersborg, with a 
downstream river crossing and a new route running directly southeast 
from Ariel through rural residential areas toward Venersborg.  Impacts 
would be the same as the Central Alternative on watershed function, 
floodplain functions, and from habitat changes to ESA-listed and other 
fish species (all low impacts).  Impacts on riparian function would also 
be similar (low-to-high), but with two fewer streams with high shade 
function, and three fewer streams with high potential for large woody 
debris affected.  

19.2.6 East Alternative 

Transmission line clearing and road construction would cause 
about 98 miles (1,455 acres) of potential soil disturbance that 
could contribute sediment to streams through runoff or erosion 
(see Table 15-2).  Compared to the other action alternatives, this 
would be the second greatest amount of construction, and it 
would cause the largest percent increase in runoff (1.02 percent) 
to fish-bearing streams because it clears the greatest amount of 
mature vegetation.  Compared to the West Alternative, there is 
less existing development, less agriculture, and more conifer 
cover.  Losing more conifer cover decreases the amount of 
vegetation available to intercept snow and rain and causes a 
higher rate of snowmelt (see Appendix K).  Compared to the West Alternative, the underlying 
geology along the East Alternative is mostly hard rock that does not easily erode.  Though more 
soil would be exposed, there would be less sediment delivery to fish-bearing streams.  These 
changes would occur across a large watershed area of about 209,000 acres.  Isolated actions 
could cause high impacts to fish-bearing streams.  Generally, however, long-term changes in 
watershed conditions and functions would be minor, and impacts would be low. 

Riparian vegetation would be cleared at 52 forested crossings of fish-bearing streams (see 
Table 19-2).  Compared to other action alternatives, this would be the third most forested 
crossings.  Most forested crossings (35) would occur where the existing shade level provides 
effective stream cooling and where shade loss is more likely to cause temperature increases that 
adversely affect aquatic life; impacts would be high.  Most forested crossings (38) would also 
occur where the existing riparian vegetation provides high large woody debris recruitment 
potential; impacts to loss of large woody debris function would be high.  This is the second 
greatest number of high impacts among the action alternatives.  Similar to the Central 
Alternative, crossings along the East Alternative provide greater shade function for streams, 
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including fish-bearing streams.  Crossings tend to have greater conifer species composition, 
narrower streams, and are at higher elevations.  Conifers are also more effective than 
hardwoods in providing large woody debris.  But there would be relatively fewer high impacts 
along the East Alternative than the Crossover Alternative because fewer fish-bearing streams 
would be crossed. 

The East Alternative would clear 9.8 acres of floodplain vegetation and has a total floodplain 
impact area of 10.9 acres (includes towers, roads, and new right-of-way vegetation clearing) 
(see Appendix K).  These amounts are near the middle of the action alternatives, but closer to 
the Central and Crossover alternatives than the West Alternative (and options) because the 
alternative crosses smaller stream systems with small floodplain areas with potential fish 
populations.  The number of new towers and length of roads are less than the West and 
Crossover alternatives.  Also, there are more existing cleared areas in many of these floodplains.  
Because the total impact area is small and existing floodplains are already impaired and 
disconnected, new impacts to floodplain processes would be low. 

This alternative falls between the Central and Crossover alternatives, but is closer to the 
Crossover Alternative based on the Integrated Fish Impacts index (see Table 19-2).  Fish 
production potential is relatively low because the number of anadromous fish-bearing stream 
crossings would be lower than other action alternatives and this alternative would generally 
cross smaller, higher elevation streams inhabited at relatively low densities by a limited number 
of species (typically steelhead and coho).  However, many of these crossings would require 
substantial clearing of relatively high-functioning riparian vegetation (see Appendix K).   

The average percent reduction in production of affected fish populations for the East Alternative 
would be about 0.19 percent (see Table 19-2).  The East Alternative would not pose a substantial 
risk to listed species because only a fraction of the potential fish production is likely to be lost 
due to project effects; impacts would be low. 

19.2.6.1 East Option 1 

East Option 1 begins at the Monahan Creek substation site and would 
remove the portion of the East Alternative crossing the Cowlitz River 
north of Castle Rock.  The option would use segments southeast of the 
Monahan Creek substation site that run through sparsely populated 
land, cross the Cowlitz River and I-5 and run through largely 
unpopulated land toward the east.  Impacts would be the same as the 
East Alternative on watershed function, floodplain functions, and from 
habitat changes affecting ESA-listed and other fish species (all low 
impacts).  Impacts on riparian function would also be similar (low-to-
high), with 11 fewer streams with high shade function, and 11 fewer 

streams with high potential for large woody debris affected.  

19.2.6.2 East Options 2 and 3 

East Option 2 would replace a portion of the East Alternative between Yale and the rural 
residential areas north of Camas with a route farther to the west.  East Option 3 would replace a 
short portion of the alternative in unpopulated land with a new route through unpopulated 
land.  Impacts would be the same as the East Alternative on watershed function, floodplain 
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functions, and from habitat changes affecting 
ESA-listed and other fish species (all low impacts).  
Impacts on riparian function would also be similar 
(low-to-high).  East Option 2 would affect five 
more streams with high shade function, and six 
more streams with high potential for large woody 
debris. East Option 3 would affect four more 
streams with high shade function, and four more 
streams with high potential for large woody 
debris.   

19.2.7 Crossover Alternative 

Transmission line clearing and road construction would cause 
about 95 miles (1,422 acres) of potential soil disturbance that 
could contribute sediment to streams through runoff or erosion 
(see Table 15-2).  Compared to the other action alternatives, this 
would be the third greatest amount of construction and would 
cause relatively moderate percent increases in runoff 
(0.47 percent) and sediment delivery (0.17 percent) to fish-bearing 
streams because moderate levels of mature conifer vegetation 
would be cleared and less erodible terrain would be crossed.  
Compared to the West Alternative, there is less existing 
development, less agriculture, but more conifer cover.  Losing 
more of this conifer cover decreases the amount of vegetation 
available to intercept snow and rain and causes a higher rate of 

snowmelt (see Appendix K).  Still, the loss of mature vegetation would not be as great as the 
East Alternative.  Also compared to the West Alternative, the underlying geology along the 
Central Alternative is mostly hard rock that does not easily erode.  Though more soil would be 
exposed, there would be less sediment delivery to streams.  This change would occur across a 
large watershed area of approximately 184,000 acres.  Isolated actions could cause high impacts 
to fish-bearing streams.  Generally, however, long-term changes in watershed conditions and 
functions would be minor, and impacts would be low.  

Riparian vegetation would be cleared at 55 forested crossings of fish-bearing streams (see 
Table 19-2).  Compared to other action alternatives, this would be the second most forested 
crossings.  Most forested crossings (32) would occur where the existing shade level provides 
effective stream cooling and where shade loss is more likely to cause temperature increases that 
adversely affect aquatic life; impacts from loss of shade function would be high.  Most forested 
crossings (31) would occur where the existing riparian vegetation provides high large woody 
debris recruitment potential; impacts to loss of large woody debris function would be high.  This 
is the third greatest number of high impacts among the action alternatives.  Similar to the 
Central Alternative, crossings along the Crossover Alternative provide greater shade function for 
streams, including fish-bearing streams.  Crossings tend to have greater conifer species 
composition, narrower streams, and are at higher elevations.  Conifers are also more effective 
than hardwoods in providing shade and large woody debris.  Relatively fewer high impacts 
would occur along the Crossover Alternative because fewer fish-bearing streams would be 
crossed. 
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The Crossover Alternative would clear 7.3 acres of floodplain vegetation and has a total 
floodplain impact area of 9 acres (includes towers, roads, and new right-of-way vegetation 
clearing) (see Appendix K).  These amounts are the lowest of the action alternatives because the 
route crosses smaller stream systems with small floodplain areas with potential fish populations.  
The number of new towers and length of roads would be less than the West Alternative, but 
more than the East and Central alternatives.  Also, a large amount of clearing has already 
occurred within many of these floodplain areas.  Because the total impact area is small and 
existing floodplains are already impaired and disconnected, impacts to fish from project-related 
floodplain impacts would be low. 

This alternative would potentially have the highest impacts on fish, based on the Integrated Fish 
Impacts index (see Table 19-2).  Fish production potential is higher at this alternative’s crossings, 
and highly-functioning riparian vegetation would be cleared.  This alternative would cross a 
greater number of anadromous fish-bearing streams, including many low to intermediate 
elevation streams that produce more fish and more species of fish on a per unit-length basis.  
Affected populations are more frequently identified in the salmon recovery plan as high 
priorities for habitat protection or restoration (see Appendix K).     

The average percent reduction in production of affected fish populations for the Crossover 
Alternative would be about 0.20 percent (see Table 19-2), the highest of the action alternatives.  
Still, the Crossover Alternative would not pose a substantial risk to listed species because only a 
fraction of the potential fish production is likely to be lost due to project effects; impacts would 
be low. 

19.2.7.1 Crossover Options 1, 2 and 3 

Impacts would be the 
same as the Crossover 
Alternative on watershed 
function, floodplain 
functions, and from 
habitat changes affecting 
ESA-listed and other fish 
species (all low impacts).  
Impacts on riparian 
function would also be 
similar (low-to-high).  
Crossover Option 1 would affect one more stream with high shade function. Crossover Option 3 
would affect two more streams with high shade function, and one more stream with high 
potential for large woody debris.   
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19.2.8 Recommended Mitigation Measures 

Mitigation measures included as part of the project have been identified (see Table 3-2).  The 
following additional mitigation measures have been identified to further reduce or eliminate 
adverse impacts on fish resources by the action alternatives.  If implemented, these measures 
would be completed before, during, or immediately after project construction unless otherwise 
noted. 

 Route transmission lines to minimize the length of stream cleared. 

 Avoid or minimize clearing of riparian and floodplain vegetation where possible. 

 Plant riparian vegetation, hydroseed, or use geotextiles to stabilize stream banks. 

 Place wood instream along streams cleared for transmission line crossings. 

 Apply silvicultural treatments (hardwood conversion to conifer to improve conifer 
component and thinning) in adjacent riparian forests to improve adjacent timber stand 
conditions and subsequently, riparian function. 

 Ensure that new or reconstructed floodplain roads are at grade and do not reduce flood 
inundation extents. Ensure that roads and towers are not placed in areas that would 
disrupt channel migration processes (e.g., lateral migration or avulsions). 

 Follow all mitigation measures contained in any Biological Opinions issued by NOAA 
Fisheries and/or USFWS for ESA-listed fish species.  

 Develop a compensatory mitigation plan to offset unavoidable impacts to fish habitat 

19.2.9 Unavoidable Impacts 

If erosion control mitigation measures are implemented, there would still be some increase in 
erosion and runoff to fish-bearing streams.  Riparian vegetation would also be removed within 
and outside of the right-of-way and along some new access roads at fish-bearing streams.  This 
would reduce shade at these streams, which could lead to increased temperatures that could 
affect fish.  Removing vegetation also decreases the amounts of large woody debris and litter 
that could fall into streams, which would reduce the benefits to fish derived from this material, 
such as increasing channel complexity and aiding the formation of pool and backwater eddies 
necessary for fish survival.  Reducing future wood sources can also lead to simplification of 
habitat and destabilization of channel beds over time.  This would reduce the production of 
affected fish species in these streams.  Clearing vegetation in currently connected and functional 
floodplains would have some impact on hydraulic roughness and could potentially increase the 
incidence of channel avulsions that are beneficial to fish.  Clearing floodplain vegetation could 
also affect nutrient exchange with the stream as well as long-term large wood recruitment and 
stream shade. 

19.2.10 No Action Alternative 

The No Action Alternative would have no impact on fish because no construction would take 
place.  Impacts from operation and maintenance of existing transmission lines would continue 
unchanged.  Impacts from other land uses such as forest production, rural and urban land 
development, agriculture, and hydroelectric projects would continue.  
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Chapter 20 Climate 
This chapter describes existing climate conditions in the project area, and how 
the project alternatives could affect or be affected by climate conditions.   

20.1 Affected Environment 

The term “climate” includes temperature, humidity, atmospheric pressure, wind, rainfall, fog 
and snow, atmospheric particulate concentration, and other meteorological elements, in a given 
region over long periods of time.  Climate can be contrasted to “weather,” which is the present 
condition of these same elements and their variations over shorter periods. 

The Columbia River Valley, the Cascade Mountain Range, and the western foothills of the 
Cascade Mountains have a major influence on weather patterns in the project area. 

The Columbia River Gorge provides an open passage between the Washington and Oregon 
Cascades that allows an exchange of air between the eastern and western parts of each state.  
The direction and speed of air movement through the Gorge is determined primarily by the 
pressure gradient between the eastern and western slopes of the mountains.  In summer, the 
flow of air is usually from west to east, caused by rising air masses in the heat of eastern Oregon 
and Washington, and in winter from east to west, as low pressure winter storms come in from 
the Pacific Ocean.  During the winter season, easterly winds in the Gorge sometimes reach gale 
force.  Severe ice storms or “silver thaws,” as they are frequently called, occur in a narrow area 
westward from the Gorge to the Vancouver, Washington area.  Silver thaws are caused by rain 
falling through a layer of cold dry air flowing westward through the Gorge from sub-freezing 
conditions in eastern Washington. 

Climate elements in the project area include precipitation (i.e., rain, snow), temperature, wind, 
fog, and severe storms.  These elements can vary across the project area and between the lower 
elevations in the valleys and the higher elevations in the western foothills of the Cascade Range.  
In general, the likelihood of severe climatic conditions increases toward the higher-elevation 
eastern part of the project area, where portions of the East Alternative and East Option 2 routes 
and the southern part of the Central and Crossover alternatives and options are located.  Some 
parts of the East and Crossover alternatives would be above 3,000 feet (see Figure 20-1).   

The eastern parts of the project area get about 71 inches of snow and over 85 inches of rain 
each year.  The higher elevations in the western foothills of the Cascade Range are also exposed 
to high winds, more heavy fog conditions, and frequent temperatures below 32°F during winter.  
The western parts of the project area are lower (less than 200 feet above mean sea level) and 
have a more moderate climate.  About 46 inches of rain and less than 5 inches of snow occur 
each year, with only a few days with temperatures below 32°F.  The lower elevations also have 
fewer heavy fog days and low winds relative to the higher elevations.   
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Figure 20-1  Elevation Comparison of the Action Alternatives 
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20.2 Environmental Consequences 

General impacts that would occur for the action alternatives are discussed below.  Impacts 
would be similar for all action alternatives.   

20.2.1 Impact Levels  

Impacts would be high where project activities would cause the following: 

 Long-term, macro-scale changes in physical parameters occur to the local or regional 
climate. 

Impacts would be moderate where project activities would cause the following: 

 Long-term micro-climate changes in physical parameters occur to the local climate.  

Impacts would be low where project activities would cause the following: 

 Short-term, micro-climate changes in physical parameters occur to the local climate 

 Short-term interruption of construction, operation, and maintenance of the 
transmission line due to climate could occur, but could be mitigated 

No impact would occur where there would be no change in local or regional climate from the 
transmission line and where climatic conditions would not interrupt construction, operation, or 
maintenance of the transmission line. 

20.2.2 Impacts Common to Action Alternatives  

Climate could be directly affected by long-term, large-scale changes in physical parameters such 
as transpiration (loss of water vapor from parts of plants), albedo (solar reflectivity of the 
earth’s surface), or changes in topography and atmospheric composition.  The proposed 
project’s effect on transpiration would be tiny on the climate scale because project activities 
that could affect the existing amount of transpiration (i.e., clearing of vegetation) occur in an 
area representing only a tiny fraction of the total amount of vegetation in the region (see 
Chapter 17, Vegetation, for acreages of vegetation that would be cleared under each 
alternative).  In addition, although the project would clear taller growing vegetation within the 
right-of-way and danger trees outside of the right-of-way, areas in the right-of-way between 
towers and around the towers themselves would continue to support low-growing vegetation or 
be reseeded with a native plant mix.  Beyond the right-of-way, trees would be allowed to grow 
back.  The extremely small footprint of the project on the earth’s surface also would not 
significantly alter solar reflectivity of the earth, causing no effects related to albedo.  Finally, the 
project would cause only relatively minimal changes in topography at locations where minor 
grading is required, and would not create emissions that would affect overall, long-term 
atmospheric composition.  For these reasons, no impact to climate would occur from the action 
alternatives.   

Climate may have a direct effect on construction as well as ongoing operation and maintenance 
activities.  Wind, rain, ice, or fog could prevent construction equipment from accessing the 
right-of-way, particularly in areas at higher elevations along the East Alternative and East Option 
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2 and parts of the Central and Crossover alternatives and options (see Figure 20-1).  During 
operation of the project, snow and ice loading (including silver thaw events) and wind loading 
could add forces to and increase the stresses on transmission lines, towers, and tower 
foundations.  Snow, ice, fog, rain, or wind could also accelerate the degradation of access roads, 
requiring increased maintenance.  These impacts would be low because transmission facilities 
would be engineered and designed for climate conditions in the project area.  Construction and 
maintenance activities would be scheduled to take advantage of seasonal weather conditions, 
if possible.  

20.2.3 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2.  The following 
additional mitigation measure is recommended to further reduce or eliminate adverse impacts 
from climate on the project.   

 Schedule construction and maintenance activities by seasonal accessibility 

20.2.4 Unavoidable Impacts 

No unavoidable impacts to climate have been identified.  Unavoidable impacts from climate on 
the project could include delayed or otherwise changed construction schedules, or delayed 
access to transmission facilities during operation and maintenance. 

20.2.5 No Action Alternative 

The No Action Alternative would have no impact to or from climate because no new 
transmission lines, substations, or access roads would be constructed.  Operation and 
maintenance of existing lines, substation, and roads would continue to occur, and climate 
elements would continue to have impacts on these facilities and activities.  
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Chapter 21 Air Quality 
This chapter describes existing air quality in the project area, and how the 
project alternatives could affect air quality.  Related information can be found 
in Chapter 22, Greenhouse Gases.  

21.1 Affected Environment 

The airsheds in the project area are regulated by the Southwest Clean Air Agency (SWCAA) in 
Washington and the Department of Environmental Quality (ODEQ) in Oregon (SWCAA 2011; 
ODEQ 2011).  Both the SWCAA and ODEQ are delegated by the EPA to implement requirements 
of the Clean Air Act (CAA) and their own air quality programs.  However, the SWCAA, ODEQ, and 
EPA do not have air quality rules or permitting programs for transmission lines. 

Both the SWCAA and the ODEQ operate monitoring stations throughout their respective 
jurisdictional areas.  Based on data collected, the action alternatives are within airsheds that are 
in “attainment or unclassified” for the national ambient air quality standards (NAAQS) for all 
pollutants.  The pollutants for which the airsheds are “in attainment or unclassified” are carbon 
monoxide, nitrogen dioxide, ozone, sulfur dioxide, lead, and particulate matter (PM) including 
PM 2.5 (less than 2.5 microns in aerodynamic diameter), PM 10 (less than 10 microns in 
diameter (PM 10), and total suspended particulate.  The Portland, Oregon and Vancouver, 
Washington areas are considered “maintenance areas” for carbon monoxide, meaning that, at 
one time, they were classified as “non-attainment,” but currently demonstrate compliance with 
the NAAQS.  The Portland and Vancouver metro areas have met the carbon monoxide standard 
since 1996.   

Portions of the West Alternative, (Segment 52 and the Sundial substation site common to all 
action alternatives), are in the Portland/Vancouver metro area where there are more industrial 
sources of air pollution and higher levels of traffic congestion that create more air emissions.  
Longview, Washington is the second most populated portion of the project area (it is crossed by 
the West and Crossover alternatives and Central Option 2), experiencing moderate amounts of 
traffic-related air emissions and possible sources of air pollution from lumber mills and yards. 

For the remaining portions of the action alternatives, the landscape is rural with few or no 
sources of industrial air pollution.  Local air pollutant emissions in the rural areas are limited 
primarily to windblown dust from agricultural or logging operations and tailpipe emissions from 
traffic along highways and local roads.   

Since regional visibility can be affected by air quality, some areas within the U.S. have been 
given elevated visibility status.  Congress has required that air quality be preserved, protected, 
and enhanced in specific areas of national or regional natural, recreational, scenic, or historic 
value.  These areas are defined as Class 1 areas.  None of the action alternatives pass through or 
near the border of any Class 1 areas in Washington or Oregon. 
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21.2 Environmental Consequences 

General impacts that would occur for the action alternatives are discussed below.  Impacts 
would be similar for all action alternatives. 

21.2.1 Impact Levels  

Impacts would be high where project activities would cause the following: 

 A permanent regional reduction in air quality 

 A change in air quality that is a likely risk to human health and safety 

Impacts would be moderate where project activities would cause the following: 

 A permanent localized reduction in air quality 

 A change in air quality that is a possible, but unlikely risk to human health and safety 

Impacts would be low where project activities would cause the following: 

 A temporary reduction in air quality near construction and vegetation clearing sites 

 A change in air quality that is an insignificant or very unlikely risk to human health and 
safety 

No impact would occur to air quality if there would be no measureable air emission increase 
above background levels and there is no increased hazard to human health and safety. 

21.2.2 Impacts Common to Action Alternatives  

21.2.2.1 Construction  

Air quality impacts created by construction of the transmission line, substations, and access 
roads would be common to all action alternatives.  The primary type of air pollution during 
construction would be particulate matter (PM), including dust from disturbed soils becoming 
airborne (fugitive dust) and combustion pollutants from equipment exhaust.   

Construction is described in detail in Chapter 3, Project Components and Construction, 
Operation and Maintenance Activities.  Construction activities that could create dust include 
road building and grading, on-site travel on unpaved surfaces, work area clearing and 
preparation for tower removal or construction, and blasting for tower footings.  Many soils that 
would be crossed by the project are susceptible to erosion (see Chapter 14, Geology and Soils), 
and any disruption to these soils from these activities could create fugitive dust.  Gravel used as 
surface material on unpaved access roads would reduce the amount of particulate matter 
released into the air.  Using water on heavily travelled roads may be necessary during dry 
periods. 
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Vegetation removal may also emit fugitive dust.  The action alternatives cross mostly forested 
land on proposed new or existing right-of-way.  Most existing rights-of-way have been vacant 
for decades and the vegetation has not been cleared.  Scattered among forested areas, the 
West Alternative contains open patches of land used for agriculture and pasture.  The more 
eastern alternatives have similar open patches of land where acres of timber have been 
harvested and replanted with young trees.  Erosion control measures and reseeding used on 
disturbed areas would reduce the amount of fugitive dust produced.   

After merchantable timber is removed, clearing tall brush and low-growing trees and vegetation 
would produce debris that would need to be disposed of by lop and scatter, chipping, wood 
waste recycling, or transported to a landfill.  These activities could create particulate matter 
including fugitive dust.  No debris would be burned.  Wind-caused erosion of disturbed areas 
could also contribute to fugitive dust.   

Heavy equipment and vehicles, including those with diesel internal combustion engines, would 
emit pollutants such as carbon monoxide, carbon dioxide, sulfur oxides, PM 2.5, oxides of 
nitrogen, volatile organic hydrocarbons, aldehydes, and polycyclic aromatic hydrocarbons.  All 
mobile equipment is required to comply with SWCAA, ODEQ, and EPA air quality standards.   

The amount of pollutants emitted from construction equipment and vehicles would be 
comparable to the operation of agricultural and logging equipment in rural areas, and to land 
development activities in more urban and suburban areas.   

Because construction activities would be localized and short-lived, impacts would be low.  
Substation construction would last from 13 to 24 months in one location, but would be localized 
in a small area; the first two phases of the three-phase substation construction would involve 
outdoor work with potential to impact air quality (see Chapter 3).  Mitigation measures listed in 
Chapter 3 would be implemented to minimize the impacts that would occur.  Under the action 
alternatives impacts to regional air quality from construction would be low. 

21.2.2.2 Operation and Maintenance  

Transmission line operation would cause limited air emissions.  During operation, high electric 
field strength causes a breakdown of air at the surface of the conductors called corona.  Corona 
is most noticeable when the transmission line is wet from high humidity, fog, or precipitation.  
Small amounts of ozone and nitrogen oxides are produced as a result of corona.  However, 
studies have shown that the resulting ambient concentrations are generally not detectable 
above background levels and would not have significant effects on humans, plants, or animals 
(Arora 1995).  Potential emissions would be very small, temporary, and localized.   

Maintenance of the transmission line, access roads, and substations would be infrequent and 
have minimal impact on air quality both locally and regionally.  During the life of the project, 
BPA would perform routine maintenance and inspect transmission lines, make emergency 
repairs, occasionally access the substations, and manage vegetation to ensure the lines are not 
compromised.  These activities would require maintenance vehicles to travel along paved and 
unpaved access roads.  This would lead to temporary fugitive emissions of dust and exhaust 
from maintenance vehicles.  Unpaved access roads may need additional blading and rocking to 
repair surface deterioration from vehicles and weather.  These activities would be infrequent 
and temporary.   
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Impacts during operation and maintenance would be low because they would be temporary, 
can be mitigated, and are not a major influence to air quality on the regional scale.  Discharges 
from corona would also have no impact to regional air quality because pollutants would be 
emitted intermittently and would not be detectable above background levels.   

21.2.3 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2.  The following 
additional mitigation measures have been identified to further reduce or eliminate adverse air 
impacts by the action alternatives.  If implemented, these measures would be completed 
before, during, or immediately after project construction unless otherwise noted.  

 Covering material transport vehicles to prevent materials from becoming airborne 

 Lopping and scattering cleared vegetation within the right-of-way 

21.2.4 Unavoidable Impacts 

Unavoidable impacts on air quality would include fugitive dust and vehicle emissions. 

21.2.5 No Action Alternative 

Under the No Action Alternative, air emissions for construction, operation, and maintenance of 
the proposed project would not occur.  However, urban traffic emissions and fugitive dust 
emissions from existing agricultural, forest, and industrial practices would continue.  If the No 
Action Alternative leads to lower system reliability, it is possible that transmission line outages 
could occur, causing businesses and residents to use emergency generators, if available, or 
wood-burning stoves.  The particulates emitted by these sources would create impacts in areas 
where they occur.  Such emissions would be short-lived and widely dispersed throughout the 
outage area.   
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Chapter 22 Greenhouse Gases 
This chapter describes greenhouse gases and how the project alternatives 
could affect greenhouse gas emissions.  

22.1 Affected Environment  

Greenhouse gases (GHGs) are chemical compounds found in the earth’s 
atmosphere that absorb and trap long-wave thermal radiation emitted by the land and ocean, 
and radiate it back to earth.  The resulting retention and build-up of heat in the atmosphere 
increases temperatures, which causes warming of the planet through a greenhouse-like effect 
(EIA 2009b).  This effect is commonly referred to as “global warming.”  Global warming has 
occurred in the past from  natural processes, but evidence shows that it has accelerated in the 
past few centuries, especially since the Industrial Revolution, as a result of increased 
anthropogenic (caused or produced by humans) emissions of GHGs.  For example, atmospheric 
concentrations of carbon dioxide (CO2), a primary GHG, have continuously increased from about 
280 parts per million (ppm) in preindustrial times to 379 ppm in 2005, a 35 percent increase 
(IPCC 2007).  Anthropogenic activities are increasing atmospheric concentrations of GHGs to 

levels that could increase the earth’s temperature up to 7.2 F by the end of the 21st century 
(EPA 2010b).   

The GHGs present in the earth’s atmosphere include water vapor (H2O), ozone (O3), CO2, 
methane (CH4), nitrous oxide (N2O), and trace amounts of fluorinated gases, such as 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6) (EPA 2010b).  
GHGs are emitted into the atmosphere through both natural processes and anthropogenic 
sources.  Along with clouds, water vapor (the most abundant GHG) accounts for the largest 
percentage of the greenhouse effect.  However, water vapor concentrations fluctuate 
regionally, and human activity does not directly affect water vapor concentrations except at a 
local scale, such as near irrigated fields.  Ozone is not directly emitted by anthropogenic sources, 
but is instead formed through chemical reactions with other pollutants.  Ozone can be emitted 
by transmission line corona, as described in Chapter 21, Air Quality.  The amounts emitted, 
however, are extremely small, temporary, and localized, and thus do not contribute in a 
measurable way to global warming (USDOE 2010).  

The GHGs emitted from human activities that are typically inventoried in GHG analysis and 
reporting are CO2, CH4, N2O, and fluorinated gases (EPA 2010b; The Climate Registry 2008).  CO2 
is the major GHG emitted from anthropogenic sources, and CO2 emissions from the combustion 
of fossil fuels constitute 81 percent of all U.S. GHG emissions (EPA 2010c; EIA 2009a).  CO2 
enters the atmosphere primarily through the burning of fossil fuels such as coal, natural gas and 
oil, as well as from wood or biomass combustion, land use changes, and the manufacturing of 
cement.  Similar to CO2, CH4 is emitted during the production and transport of fossil fuels, but is 
also released into the atmosphere as emissions from microbes, livestock, agricultural practices, 
and volcanoes.  Atmospheric concentrations of CH4 have increased 148 percent above 
pre-industrial levels (EPA 2010b).  N20 is emitted from agricultural and industrial activities and 
from the combustion of fossil fuels and solid waste; as well as naturally emitted from the 
breakdown of nitrogen in soils and the earth’s oceans.  Atmospheric levels of N20 have increased 
18 percent since the beginning of industrial activities (EPA 2010b). 
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Fluorinated gases, including HFCs, PFCs, and SF6, are synthetic compounds emitted through 
industrial processes and now are being used to replace ozone-depleting compounds such as 
chlorofluorocarbons (CFCs) in insulating foams, refrigeration, and air conditioning.  The most 
common use of SF6 is as an electric insulator and interrupter in equipment that transmits and 
distributes electricity, such as substation equipment like circuit breakers and switches.  The EPA 
requires electric utilities, like BPA, to report SF6 emissions annually including those from 
equipment installation, use, decommissioning, and disposal (EPA 2008c).  Although they are 
emitted in smaller quantities, fluorinated gases are powerful GHGs that have high 
global-warming potential (GWP) given their ability to trap considerably more heat than CO2.  
Atmospheric concentrations of fluorinated gases have been increasing over the last two decades 
and are expected to continue to increase (EPA 2010b). 

Over the last decade, a number of federal and state regulations have required the mandatory 
inventory and reporting of GHGs from large sources in the United States.  In 2009, the EPA 
issued a rule on the Mandatory Reporting of Greenhouse Gases (EPA 2011b).  The rule requires 
suppliers of fossil fuels or industrial GHGs, manufacturers of vehicles and engines, and facilities 
that emit 25,000 metric tons or more per year of carbon dioxide equivalent (CO2e) to submit 
annual emissions reports to the EPA.  Likewise, Executive Orders 13423 and 13514 require 
federal agencies to estimate, manage, and reduce GHG emissions by agency-defined target 
amounts and dates. 

In the state of Washington, Executive Orders 07-02 and 09-05 issued by the governor direct 
state agencies to work with western states and Canadian provinces to develop a regional 
emissions reduction program designed to reduce GHG emissions to 1990 levels by 2020 (Ecology 
2010b).  Similarly, in Oregon, House Bill 3543 (codified at Oregon Revised Statutes [ORS] 
468A.205), directs state and local governments, businesses, nonprofit organizations, and 
individual residents to reduce GHG emissions in Oregon; by 2010, arrest growth of GHG 
emissions; by 2020 begin to reduce GHG levels to 10 percent below 1990 levels; and by 2050 
achieve GHG levels at least 75 percent below 1990 levels (Oregon Global Warming Commission 
2010). 

Models predict that atmospheric concentrations of all GHGs will continue to increase over the 
next century, but the extent and rate of change is difficult to predict, especially on a global scale. 

22.2 Environmental Consequences 

General impacts that would occur for the action alternatives are discussed below.  Impacts 
would be similar for all action alternatives. 

22.2.1 Impact Levels 

Impacts would be high where project activities would cause the following: 

 Estimated GHG emissions exceed 4 million metric tons of CO2 equivalent (CO2e), the 
approximate GHG emissions from a major industrial combustion source (e.g., a 500-MW 
coal-fired generation facility) 
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Impacts would be moderate where project activities would cause the following: 

 Estimated emissions exceed the annual Mandatory Reporting of Greenhouse Gases 
threshold outlined by the EPA, or 25,000 metric tons of CO2e, but are below the level of 
a baseload (500-MW) coal-fired generating facility.  Assuming an average emission 
factor of 2,100 CO2e per megawatt hour (MWh) from coal consumption for electric 
generation, a 500-MW coal-fired generation facility would emit about 4 million metric 
tons of CO2e annually (EIA 2000).  The annual emission range with a moderate impact 
would be between 25,000 and 4 million metric tons of CO2e. 

Impacts would be low where project activities would cause the following: 

 Estimated GHG emissions do not exceed the annual Mandatory Reporting of 
Greenhouse Gases threshold of 25,000 metric tons of CO2e as outlined by the EPA 

No impact would occur where project activities would not create GHG emissions.  

22.2.2 Impacts Common to Action Alternatives 

Direct GHG emissions from non-generating utility projects, such as transmission line 
construction and operation and maintenance, are primarily limited to vehicle and equipment 
emissions, and the impacts to GHG concentrations from these projects typically are low.  GHG 
emission estimates were calculated for each of the action alternatives using currently accepted 
guidance and methodologies developed by the EPA and Climate Registry, and are described 
below.  Each action alternative would contribute to atmospheric GHG concentrations from the 
following sources: 

 During construction, through the use of gasoline and diesel powered vehicles, including 
cars, trucks, construction equipment, and helicopters, and through soil-disturbing 
activities and vegetation removal (e.g., conversion of a forested area to an access road 
or cleared transmission corridor)   

 During operation and maintenance, through the use of gasoline and diesel powered 
vehicles and helicopters for routine patrols of the transmission line corridor, 
maintenance project work (e.g., vegetation management, site-specific repairs of roads 
and transmission line towers), emergency maintenance, and resource review 

In general, GHG emissions are inventoried for CO2, CH4, N20, and high-GWP gases in terms of 
CO2e, which is computed by multiplying the mass of the gas being measured (e.g., CH4) by its 
estimated GWP (e.g., CO2 =1, CH4 =21, N20 =310).  For the proposed project, estimated emissions 
were calculated for each GHG based on project activities and converted to CO2e based on the 
GWP of the GHG emitted.  The contributions from each gas were then combined to get the 
overall estimated CO2e emissions.  These calculations were done for both project construction 
and project operation and maintenance. 

22.2.2.1 Construction 

Direct GHG emissions would result from construction workers commuting to and from the site, 
operating construction equipment (e.g., dozers, augers, backhoes, graders, heavy-duty trucks, 
and front-end loaders), and helicopter operation.  To provide a conservative analysis and ensure 
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that the potential contributions to GHG concentrations from the project are adequately 
considered, the analysis was based on the following assumptions: 

 Emissions were calculated based on a 30-month construction period. 

 An average of 45 vehicles (i.e., standard pick-up trucks) per day would be needed to 
transport all construction personnel, with an average round trip distance of 100 miles 
per vehicle, per day. 

 An average of 2 vehicles (i.e., standard pick-up trucks) per week would be needed to 
transport BPA staff to the project site, with an average round trip distance of 100 miles 
per vehicle. 

 The fuel economy of a standard pick-up truck was estimated at 18 miles per gallon. 

 An average of 2 helicopter round trips per day would be made for 10 months, with an 
estimated fuel economy of 4 miles per gallon and an average round trip distance of 
100 miles. 

 An average of 40 pieces of 200-horsepower construction equipment would be operating 
at full power for 8 hours per day, 5 days per week. 

Estimation of GHG emissions from soil disturbance was not included in this analysis.  Research 
has shown that these emissions are short-lived and return to background levels within several 
hours (Kessavalou et al. 1998; Aalde et al. 2006).  Given that the methodology used to estimate 
vehicle emissions was overestimated, the low levels of GHG emissions from temporary soil 
disruption that would occur are considered to be accounted for in the overall construction 
emission rates. 

Estimation of biogenic emissions from vegetation removal also was not included in this analysis.  
There would be no biomass combustion sources related to the project.  In addition, while 
biomass combustion, biomass decay, and other vegetation changes are understood to cause the 
release of carbon from biogenic origins (i.e., carbon that was recently contained in living organic 
matter), the long-term effects of these changes are not well understood.  Although various 
governmental agencies and committees, including the Intergovernmental Panel on Climate 
Change (IPCC), are working on developing a methodology to allow for quantification and 
reporting of biogenic emissions, an accurate and consistent methodology has yet to be 
developed.  At this time, biogenic emissions related to land management and forestry do not 
need to be reported, and any direct or indirect emissions resulting from biomass combustion 
(i.e., biomass electrical generation facilities) should not be included with GHG emission 
calculations (The Climate Registry 2008).  As with project-related soil disturbances, given that 
the methodology used to estimate vehicle emissions was overestimated, any GHG emissions 
from biogenic emissions that would occur are considered to be accounted for in the overall 
construction emission rates. 

22.2.2.2 Operation and Maintenance 

GHG emissions would also occur during operation and maintenance of the line, roads, and 
substations.  Analysis was based on the expected annual occurrence of approximately 60 routine 
patrols, 160 routine maintenance work visits, 40 emergency maintenance visits, 8 natural 
resource reviews, and 2 aerial inspections via a helicopter.  The helicopter and vehicles would 
most likely access the transmission line from the Portland or Vancouver metro area.  The 
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average round trip would be about 100 miles.  While annual variations would likely occur, 
operation and maintenance activities were conservatively assumed to be generally consistent 
over a 50-year period, the effective operating life of a transmission line. 

22.2.2.3 Summary of GHG Contributions 

The assumptions described above were used to estimate the overall GHG emissions for the 
construction period and the post-construction operation and maintenance activities of the 
proposed project (see Table 22-1).  While all emissions of GHGs can be considered important in 
that they contribute to global GHG concentrations and climate change, the total estimated CO2e 
emissions from the project would be very low compared to emissions from significant industrial 
combustion sources and other regional sources.  While BPA considered the potential emissions 
from all of the principal inventoried GHGs, CO2 emissions would account for an estimated 
27 percent of the total GHG contributions that would be emitted over the life of the project. 

Table 22-1  Estimated Greenhouse Gas Emissions from the Action Alternatives1 

Estimated GHG Emissions of the 
Action Alternatives 

CO2 

Emissions 
(in CO2e 
Metric 
Tons) 

CH4 
Emissions 
(in CO2e 
Metric 
Tons) 

N2O 

Emissions 
(in CO2e 
Metric 
Tons) 

Total CO2e
2 

Emissions 
(in Metric 

Tons) 

During 30-Month Construction Period 25,500 2,000 12,100 39,600 

During Annual Operations and 
Maintenance 

680 190 2,700 3,600 

Annualized Average Emissions
3 

Over 
50 Years 

1,190 230 3,000 4,400 

Notes: 

1.  Ozone is not included as O3 emissions from transmission line corona would be small, temporary, and localized. 

2.  CH4 and N2O emissions have been converted into units of CO2e using the IPCC GWP factors of 21 GWP for CH4 
and 310 GWP for N2O.   

3.  Annual averages are based on the assumption that the effective operating life of the transmission line is  
50 years. 

Sources:  EIA 2009, EPA 2011a 

To provide context of the relative contribution level these GHG emissions represent, the EPA’s 
mandatory reporting threshold for annual GHG emissions is 25,000 metric tons of CO2e.  This 
threshold is about equal to the amount of CO2 generated by 4,400 passenger vehicles per year.  
This threshold requires federal reporting of GHG emissions, but does not require any other 
action (EPA 40 Code of Federal Regulations [CFR] Parts 86, 87, 89 et al.).   

Construction would cause an estimated 39,600 metric tons of CO2e emissions over a 30-month 
period (see Table 22-1) or 15840 CO2e metric tons per year during the construction period, 
which would be roughly equivalent to 2,790 passenger vehicles per year.  Operations and 
maintenance would cause an estimated 3,600 CO2e per years, which would be roughly 
equivalent to 630 passenger vehicles a year for all subsequent years of operations and 
maintenance.  Averaging the direct contribution to GHGs over the operating life of the project 
(50 years) would cause an average annual GHG emissions of about 4,400 metric tons of C02e 
(770 passenger vehicles).  Given this relatively low level of annualized emissions, the impact on 
global GHG concentrations from the project would be low. 
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22.2.3 Recommended Mitigation Measures 

Mitigation measures included as part of the project are identified in Table 3-2.  Mitigation 
measures related to air emissions in Table 3-2, and such measures in Chapter 21, Air Quality, 
would help reduce contributions of the action alternatives to greenhouse gases. 

22.2.4 Unavoidable Impacts  

Unavoidable impacts would include slight increases in GHG emissions. 

22.2.5 No Action Alternative 

The No Action Alternative would have no GHG impacts because no new transmission lines, 
towers, access roads, or substations would be constructed.  Impacts from operation and 
maintenance of existing lines and substations would continue unchanged. 
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Chapter 23 Intentional Destructive 
Acts 

Intentional destructive acts, that is, acts of sabotage, terrorism, vandalism, 
and theft, sometimes occur at power facilities, including transmission lines 
and substations.  Vandalism and thefts are most common, especially theft of 
metal and other materials that can be sold.  BPA has seen a significant 
increase in metal theft from its facilities over the past few years.  Thefts 
increase when the price of metal is high on the salvage market.  In the last 
10 years, BPA has experienced over 200 thefts or burglaries.  BPA estimates 
that the average monetary damage for each crime is $150,000, but the actual amount is likely 
much higher since this number does not factor in all the labor-related costs associated with 
repairing the damage.  

The impacts to the transmission system from vandalism and theft, though expensive, have not 
generally caused service disruptions to BPA’s service area.  Stealing equipment from electrical 
substations, however, can be extremely dangerous.  Nationwide, many thieves have been 
electrocuted while attempting to steal equipment from energized facilities.  Recent examples 
include the July 2011 electrocution death of a man attempting to steal copper from a Duke 
Energy substation in South Carolina, the August 2011 electrocution death of a man attempting 
to steal copper from an Entergy substation in Louisiana, the August 2011 severe burning of a 
woman attempting to steal copper from a Puget Sound Energy substation in Washington, the 
October 2011 electrocution death of a man attempting to steal copper from a Duke Energy 
substation in North Carolina, and the December 2011 electrocution death of a man attempting 
to steal copper from a Memphis Light Gas & Water substation in Tennessee.   

Federal and other utilities use physical deterrents such as fencing, cameras, warning signs, 
rewards, etc., to help deter theft, vandalism, and unauthorized access to facilities.  BPA also is in 
the process of replacing much of its solid copper wire with copper-coated steel wire, posting 
signage that indicates a trade has been made, and installing surveillance cameras to deter future 
break-ins. Transmission towers and overhead transmission conductors, however, are mostly on 
unfenced utility rights-of-way.  Although towers are constructed on footings in the ground and 
are difficult to dislodge, they remain vulnerable to potential vandalism.  In an effort to help 
prevent intentional destructive acts, BPA established a Crime Witness Program that offers up to 
$25,000 for information that leads to the arrest and conviction of individuals committing crimes 
against BPA facilities.  Anyone having such information can call BPA’s Crime Witness Hotline at 
1-800-437-2744.  The hotline is confidential, and rewards are issued in such a way that the caller 
remains anonymous.   

Acts of sabotage or terrorism on electrical facilities in the Pacific Northwest are rare, though 
some have occurred.  In the past, these acts generally focused on attempts to destroy large steel 
transmission line towers.  For example, in 1999, a large transmission line steel tower in Bend, 
Oregon, was toppled.  In June 2011, at BPA’s Alvey Substation near Eugene, Oregon, almost 
$1 million in damages was incurred when unknown individuals were able to breach a security 
fence and damage equipment in the substation yard during an attempt to disrupt transmission 
service. 
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Depending on the size and voltage of the line, destroying towers or other equipment could 
cause electrical service to be disrupted to utility customers and other end-users.  The effects of 
these acts would be as varied as those from the occasional sudden storm, accident or blackout, 
and would depend on the particular configuration of the transmission system in the area.  For 
example, when a storm affects transmission lines, residential customers can lose power for 
heating, cooking, refrigeration, lighting, etc. and can experience impacts related to those 
functions unless they have backup generators.  Similarly, commercial, industrial and municipal 
customers can experience impacts when infrastructure such as machinery, traffic signals, light 
rail, or elevators stops functioning.   

In some situations intentional destructive acts would have no noticeable effect on electrical 
service as power can be rerouted around an area because of redundancies built into the 
transmission system.  In other situations, service could be disrupted in the local area, or, if an 
intentional destructive act caused damage to a major piece of transmission system equipment 
or a large part of the transmission system, a much greater area could be left without power.    

During scoping, BPA received comments about the increased risk of terrorism to the 
transmission system and to nearby landowners if a new line is built next to an existing line or 
lines.  BPA also received comments about the increased risk to landowners if a new line is built 
on new right-of-way in areas where no lines exist now.   

It is difficult to predict the likelihood of, and increased risk for, terrorist or sabotage acts from 
building the project near, next to, or far from existing transmission system facilities.  New 
transmission towers, overhead conductor, and new substation facilities would increase the risk 
incrementally on BPA’s 15,000 circuit-mile transmission system.  Placing a new line next to an 
existing line may increase the risk more than building the line far from existing facilities.  
However, given the extensive security measures that BPA, public and private utilities, energy 
resource developers, and federal agencies such as the U.S .Department of Homeland Security 
have and are continuing to implement to help prevent such acts and protect their facilities, 
along with the inherent difficulty in significantly affecting such large and well-constructed 
facilities as transmission towers and substation sites, it is considered extremely remote and 
unlikely that a significant terrorist or sabotage act would occur.  Accordingly, the incremental 
increase in risk to landowners from the presence of the proposed project would be minimal.  If 
such acts did occur, the problem area would be isolated quickly and electricity rerouted as much 
as possible to keep the system functioning.  In addition, it is expected that federal, state, and 
local agencies would respond quickly if any such act posing any human or natural resource risks 
occurs.   
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Chapter 24 Short-Term Uses versus 
Long-Term Productivity 

NEPA requires that an EIS include a discussion of the relationship between 
short-term uses of man’s environment and the maintenance and 
enhancement of long-term productivity (42 USC 4332(C)(iv) (see also 40 CFR 
1502.16).  This chapter discusses whether construction and operation of the 
proposed project could cause short-term uses of the environment that would 
affect, either positively or negatively, the long-term productivity of the 
environment.  For the purposes of this chapter, “short term” generally refers 
to the more immediate period of time during which the proposed project 
would be constructed, whereas “long term” refers to an indefinite period beyond this 
timeframe.   

Short-term uses of the environment associated with the action alternatives are generally the 
same as the environmental impacts described for each environmental resource in Chapters 5 
through 22 of this EIS.  These impacts include both temporary and permanent “use” of the 
physical environment as a result of developing the proposed project and energy and resource 
use during project construction and maintenance.  In considering the affect of these uses on 
long-term productivity, four main types of long-term productivity are considered:   soil 
productivity, hydrological productivity, biological productivity, and economic productivity. 

24.1 Soil Productivity  

While maintenance of long-term soil productivity is mainly a concern in areas that are in 
agricultural use, this concern also can arise anywhere that soils provide an economic or 
ecological benefit.  Construction of the project would affect soil productivity through land 
clearing, grading, and occupation by project facilities.  At tower and substation sites and along 
access roads, project construction would have a long-term negative effect on soil productivity 
since these soils would be taken out of use for the life of the project or longer if facilities are 
abandoned and not restored.  In areas between tower and substation sites and outside of access 
roads, the proposed project would not be expected to affect long-term soil productivity since 
these areas would be restored, either actively or naturally, to general pre-project conditions, 
and the soils in these areas could be put to other uses in the long term. 

24.2 Hydrological Productivity 

Wetlands, groundwater resources, and floodplains contribute to long-term hydrological 
productivity by providing filtration, habitat for sensitive species, and essential recharge for 
agricultural and municipal use.  Construction of the project would affect wetlands through land 
clearing, grading, and occupation by project facilities.  At tower and substation sites and along 
access roads, project construction would have a long-term effect on wetlands unless recovery 
efforts were made to offset disturbance.  Impacts to wetlands would vary depending on which 
alternative is selected.  In areas between towers, wetlands would be permanently converted 
from forested to non-forested wetlands; altering these wetlands could affect their long-term 
productivity.   



Chapter 24 Short-Term Uses versus Long-Term Productivity 

24-2 I-5 Corridor Reinforcement Project Draft EIS 
November 2012 

Water bodies and floodplains would lose some productivity in the short term from increased 
sedimentation from erosion during construction, and increased amounts of pollutants that could 
enter construction sites from construction equipment and soil-disturbing activities.  Culverts 
placed in streams and drainages for new or improved access roads would cause short-term 
productivity losses for aquatic species.  Where construction requires removing tall-growing 
riparian vegetation along stream banks, water temperatures could increase, and short- and 
long-term aquatic species productivity could be affected if the vegetation is not replaced.   

Substation and access road sites could contribute to long-term effects to groundwater quality by 
increasing the potential for pollutant discharge into groundwater.   

In areas between tower and substation sites and outside of access roads, the project would not 
affect long-term floodplain or groundwater productivity since those areas would be restored, 
either by BPA or through natural recovery, to similar pre-project conditions. 

24.3 Biological Productivity 

Plant communities, fish, and wildlife contribute to biological productivity; their long-term 
productivity provides an ecological and recreational benefit in sensitive or remote areas.  Project 
construction would affect biological resources through land clearing, grading, and occupation by 
project components.  

During construction, all tall-growing trees and shrubs within the 150-foot-wide right-of-way and 
substation sites would be permanently removed.  In some cases where forest dominates the 
landscape, danger trees would be removed outside of the 150-foot right-of-way and around 
substation sites.  After construction, natural recovery and vegetation restoration would take 
place in some areas but in others, vegetation and habitat would be permanently altered.  Where 
danger trees are removed, trees would be allowed to grow back and could recover in the long 
term (unless removed again at a much later time).  However, trees and shrubs within the 
right-of-way would not be permitted to grow beyond allowable limits during the life of the 
project.  Long-term productivity could be restored if the area is later reclaimed. 

Fish habitat would be degraded as construction activities increase erosion and sedimentation, 
and riparian vegetation is removed.  The loss or alteration of stream and riparian habitats from 
installing culverts at access road crossings could impede water movement, and alter stream and 
wetland hydrology, although culvert replacements using better designs could improve 
movement.  Impacts to hydrology could result in long-term productivity impacts to fish 
resources, unless the area is restored.  

Transmission line construction would also impact wildlife.  Substantial habitat could be 
permanently lost, altered, and fragmented.  The noise and increased human activity related to 
construction could decrease some wildlife species’ breeding success, and in some cases cause 
direct mortality.  At the same time, habitat alteration can encourage the increase of species that 
can best adapt to the altered habitats, potentially increasing species diversity.  Over the long 
term, species that are highly adaptable or who avoid areas during short-term construction 
activities could return once construction is complete.  
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24.4 Economic Productivity  

Timber production, agriculture, urban and suburban development, and industrial uses can 
contribute to economic productivity.  Transmission line construction and operation could affect 
the economic productivity of some resources by limiting their long-term revenue potential, but 
could contribute to long-term revenue potential in sectors that benefit from a reliable 
transmission system.  

Project construction would affect economic productivity through land clearing, grading, and 
occupation by project components.  At tower and substation sites and along access roads, 
project construction would have a long-term negative effect on land used for agriculture or 
timber production since those areas would be taken out of use for the life of the project.  In 
areas between tower and substation sites and outside of access roads, the project would not be 
expected to affect long-term economic productivity for agricultural activities such as grazing or 
unsupported crops less than four feet at maturity, since these areas would be restored, either 
actively by BPA or naturally, to pre-project conditions.  Crops that exceed height restrictions in 
the right-of-way could be permanently excluded from production, but could be put to other 
agricultural uses in the long term.  Timber production land would have long-term productivity 
losses both in the right-of-way and outside of the right-of-way (danger trees), and in areas 
where transmission line placement limits accessibility (stranded use). 

Project components could remove existing urban and suburban uses, such as homes, 
commercial structures, and industrial facilities.  Some areas could be excluded from future types 
of urban development.  These losses could contribute to long-term loss in economic productivity 
through the loss of jobs and revenue if alternative locations are not available for redevelopment 
or relocation. In areas between tower and substation sites and outside of access roads, some 
activities within urban and suburban land use could return to previous uses (recreation), 
provided those activities do not interfere with the safe operation of the transmission facilities. 

The project could create a long-term increase to economic productivity by providing a more 
reliable transmission system.  Increased reliability could create a long-term economic benefit to 
existing businesses that rely on transmission service for production output.  Transmission 
system reliability could also attract new industrial and commercial business to the area, which 
would provide a long-term increase in economic productivity through increased revenue and 
jobs. 
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Chapter 25 Irreversible or 
Irretrievable Commitment 
of Resources 

NEPA requires that an EIS include a discussion of any irreversible and 
irretrievable commitments of resources that would be involved in the Proposed 
Action should it be implemented (42 USC 4332(C)(v) (see also 40 CFR 1502.16).  
An irreversible commitment of resources occurs when a nonrenewable resource 
such as minerals or petroleum-based fuels is used for the construction or 
operation of the project.  Because these nonrenewable resources are “used up,” 
or consumed, this use cannot be reversed except possibly over an extremely long 
period of time (e.g., hundreds of thousands or millions of years), and thus are considered 
irreversible.  An irretrievable commitment of resources, on the other hand, involves the loss of 
productive use or value of renewable resources such as timber or rangeland for a period of time.   

Implementation of any of the action alternatives would consume natural and man-made 
resources for transmission line, substation, and access road construction, operation and 
maintenance.  The following sections describe potential commitments of resources by general 
resource area.  This chapter does not address the No Action Alternative because there would be 
no project-related irreversible and irretrievable commitments of resources under that 
alternative. 

25.1 Project Materials  

Materials such as aluminum, steel, other metals, wood, gravel, sand, plastics, and various forms 
of petroleum products would be consumed during the construction and maintenance of the 
transmission line, substations, and access roads.  Most of these materials are not renewable and 
could be irreversibly committed if not recycled (metals and glass) or reused (sand and gravel) 
during maintenance or at the end of the life of the project.   

25.2 Geology and Soils 

Project construction would cause irreversible alterations to topography, particularly during 
construction of new access roads and at the Castle Rock area substation sites.  Vegetation 
clearing, access road construction, and tower placement would increase soil erosion potential 
throughout the project area.  Long-term impact of soil erosion would be preventable once 
erodible soils were revegetated and stabilized following construction, however, an irretrievable 
loss of soil stability and increased soil compaction and landslide potential would occur between 
construction and revegetation. 

25.3 Biological Resources 

The project would cause an irretrievable removal of natural habitat from access road, tower, and 
substation sites.  Vegetation (including wetlands) removal and conversion along the right-of-way 
would represent an irreversible commitment of biological resources if areas were not restored 
after construction or if transmission facilities were retired but not removed.  Likewise, if former 
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low-growing vegetation cover and composition did not recover after construction, an irreversible 
commitment of resources would occur.  Alteration of stream channels and riparian habitat 
during construction and improvement of access roads, and construction and operation of the 
transmission line and substations would represent an irreversible commitment of fish habitat 
and riparian function if areas were not restored after construction or if transmission facilities 
were retired and removed.  Resulting wildlife losses from these permanent alterations and 
during construction and operation of the project would represent an irretrievable commitment 
of biological resources. 

25.4 Cultural Resources 

Any loss of cultural resources (archaeological sites, historic trails, structures, cultural landscapes, 
and traditional cultural properties) would be irreversible, because they are nonrenewable 
resources.  Prior to construction, archaeological sites would be delineated and avoided either by 
siting towers and roads to avoid sensitive areas, through excavation of sensitive resources before 
construction, or by using other avoidance measures identified when resource areas are known.  
Visual elements that alter the character or setting of cultural resource sites could cause an 
irretrievable reduction in site integrity.  The commitment would be irreversible if facilities were 
retired but not removed.  

If existing substations, transmission lines and towers that are eligible for listing on the NRHP are 
altered or replaced as part of the project, it could cause an irreversible and irretrievable 
commitment of those resources based on the historic nature of some of BPA’s transmission 
infrastructure.   

25.5 Land Clearing and Use 

The project would commit land for right-of-way clearing, substations, transmission towers, 
access roads, and construction staging areas.  Construction areas that would not be occupied by 
project facilities could be used for other uses after construction is complete except where 
portions of the project could create stranded use.  Use of these areas for construction would not 
be an irreversible commitment of resources, but the temporary loss of productive use of these 
lands for other purposes during construction would be irretrievable.  Land used for transmission 
facilities also would represent an irretrievable property commitment during transmission 
facilities’ operation and maintenance.  The commitment would become irreversible if any 
facilities were retired but not removed, or if after removal some areas of the natural landscape 
could not be restored to their prior use. 

25.6 Greenhouse Gases 

The project would cause an irretrievable commitment of resources (primarily tall-growing trees 
and shrubs) available to sequester greenhouse gas emissions that help to minimize the effects of 
climate change.  Should any transmission facilities be retired and removed at a later date, those 
areas that previously supported carbon sequestering vegetation could be restored.  Fuel 
combustion by construction equipment and the carbon that would not be sequestered from 
vegetation removal along the right-of-way and access roads would represent an irreversible 
contribution of greenhouse gas emissions into the atmosphere.   
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Chapter 26 Cumulative Impacts 
The Council on Environmental Quality (CEQ) regulations for implementing the 
National Environmental Policy Act require the assessment of cumulative 
impacts in the decision-making process for proposed federal projects.  
Cumulative impacts are defined as the impact on the environment which 
results from the incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions regardless of what agency 
(federal or non-federal) or person undertakes such other actions (40 CFR 
1508.7).  As stated in the CEQ handbook, "Considering Cumulative Effects under the National 
Environmental Policy Act" (CEQ 1997), cumulative impacts should be analyzed in terms of the 
specific resource, ecosystem, and human community being affected and should focus on effects 
that are truly meaningful.  

This chapter provides an analysis of potential cumulative impacts related to the Proposed 
Action, that is, the I-5 project.  The analysis was accomplished using the following four steps:  

Step 1 - Identify Potentially Affected Resources 

Resources were identified that potentially could be cumulatively affected by the I-5 project 
when combined with other actions (see Section 26.1, Affected Resources and Resource 
Boundaries).  

Step 2 - Establish Boundaries 

Spatial (i.e., location) and temporal (i.e., time) boundaries were established for the 
consideration of other potentially cumulative actions (see Section 26.1, Affected Resources and 
Resource Boundaries). 

Step 3 - Identify Potentially Cumulative Actions 

Other past, present, and reasonably foreseeable future actions were identified that have 
contributed, or could contribute, to cumulative impacts on the resources identified in Step 1 
(see Section 26.2, Cumulative Actions).  These actions fall within the spatial and temporal 
boundaries established in Step 2.  

Step 4 - Analyze Cumulative Impacts 

For each resource, the actions identified in Step 3 were analyzed in combination with the 
impacts of the I-5 project.  This analysis describes the overall cumulative impact related to each 
resource and the I-5 project’s contribution to this cumulative impact (see Section 26.3, 
Cumulative Impacts Analysis). 

26.1 Affected Resources and Resource 
Boundaries 

To identify resources that could be cumulatively affected by the I-5 project and other actions 
(Step 1), BPA considered a large geographic area within the general vicinity of the project area 
and the likelihood that various other actions, with a wide range of potential effects on many 
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resources, have taken or could take place within this area.  Accordingly, BPA determined that all 
of the same resources described in the affected resource chapters in this EIS (see Chapters 5 
though 22) should be considered in the cumulative analysis.   

BPA then established reasonable boundaries for the consideration of other past, present, and 
reasonably foreseeable future actions (Step 2).  These boundaries are in terms of where the 
other actions are located (i.e., spatial boundaries), and when in time these actions took place or 
will take place (i.e., temporal boundaries).  Accordingly, for each resource, the spatial boundary 
is the area where other past, present, and reasonably future actions have, are, or could take 
place and create cumulative impacts on the affected resource when combined with the impacts 
of the I-5 project.  Appropriate spatial boundaries can vary for each resource; the boundaries 
identified for this analysis are described by resource (see Section 26.3, Cumulative Impacts 
Analysis).   

The temporal boundary describes how far into the past, and forward into the future, other 
actions should be considered in the cumulative impact analysis.  For the purposes of this 
analysis, past and present actions that have shaped the landscape since about the first European 
settlement in the general vicinity (i.e., since about the early to mid 1800s) are considered, to the 
extent that they have had lasting effects contributing to cumulative impacts.  The reasonably 
foreseeable nature of potential future actions helps define the forward-look temporal boundary.  
While BPA acknowledges that the proposed project could exist for 50 or more years and could 
contribute to cumulative impacts during that timeframe, it would be speculative to consider 
actions beyond what is reasonably foreseeable (see Section 26.2.2, Reasonably Foreseeable 
Future Actions).  Given this limitation, the forward-looking temporal boundary has been 
established generally at about 10 years following the expected completion of construction of 
the proposed project, which is a reasonable timeframe by which the reasonably foreseeable 
future actions identified in Section 26.2.2 likely would be implemented.   

26.2 Cumulative Actions 

After establishing appropriate spatial and temporal boundaries, BPA identified other past, 
present, and reasonably foreseeable future actions potentially contributing to cumulative 
effects along with the I-5 project (Step 3).  To identify these other actions, BPA used information 
gathered in the course of developing the analysis of direct impacts related to the I-5 project, and 
consulted various federal, tribal, state, and local jurisdictions.  The following discussion provides 
more information on how potentially cumulative past, present, and reasonably foreseeable 
future actions were identified, and describes the cumulative actions that have been identified 
for the cumulative analysis in this EIS. 

26.2.1 Past and Present Actions 

Past actions relevant to the cumulative analysis in this EIS are those that have previously taken 
place and are largely complete, but that have lasting effects on one or more resources that also 
would be affected by the I-5 project.  For these past actions, CEQ has issued a guidance memo 
entitled "Guidance on Consideration of Past Actions in Cumulative Effects Analysis."  This 
guidance states that consideration of past actions is only necessary in so far as it informs agency 
decision-making.  Typically the only types of past actions considered are those that continue to 
have present effects on the affected resources.  In addition, the guidance states that "[a]gencies 
are not required to list or analyze the effects of individual past actions unless such information is 
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necessary to describe the cumulative effect of all past actions."  Accordingly, agencies are 
allowed to aggregate the effects of past actions without "delving into the historical details of 
individual past actions."  In this EIS, impacts from past actions are largely captured in the 
sections of each resource chapter that discuss the affected environment (see Chapters 5 though 
22).   

Present actions are those that are currently occurring and also result in impacts to the same 
resources as would be affected by the I-5 project.  Present actions generally include on-going 
land management and use activities (such as farming), and recently completed residential, 
commercial, and industrial development.  Similar to past actions, relevant present actions have 
largely been captured in Chapters 5 though 22 of this EIS. 

The following summarizes some of the more significant past and present actions in the general 
vicinity of the proposed project that have created cumulative impacts relevant to this analysis: 

Agricultural use—Beginning with European settlement in the early to mid 1800s, thousands of 
acres of land were converted from native prairie and floodplain to agriculture and pasture.  
These uses tend to be located in the flatter, lower elevation areas near the cities of Camas, 
Vancouver, and the Columbia River crossing.  The conversion of undeveloped land to cropland 
largely stopped in the mid 1900s as most available and agriculturally suitable lands had already 
been converted.  In recent years, as suburban development has expanded, agricultural land has 
been subdivided for residential development, reducing the amount of agricultural use.   

Timber clearing—European settlers also cleared native forest from thousands of acres for 
agricultural and other uses.  Much of the tree clearing for agriculture took place on the flatter, 
lower elevation areas suitable for agriculture.  In addition, as communities throughout the 
Lower Columbia River region were being developed in the late 1800s and early 1900s, nearby 
foothills and other wooded areas often were partially or fully cleared so trees could be used for 
houses, barns, fences, and other structures in and near these communities.  Some cleared areas 
were allowed over time to revegetate and have become forested once again, while other areas 
were subsequently developed for other uses and remain occupied by these uses. 

Timber harvest—Over the years, large areas of native forest have been converted into timber 
stands managed for timber harvests.  Timber harvest in the Lower Columbia River region began 
in the 1860s (NMFS and USFWS 2006); however, at that time, the general practice was to clear 
cut an area rather than actively manage it for ongoing production, as is more the standard 
practice today.  Today, most lands managed for timber harvest in the general vicinity are in 
Cowlitz County.  Additional timber lands are in the eastern part of Clark County.  The large tracts 
of forest under timber harvest management in these counties exist in various age classes across 
the landscape as harvests are rotated.  Most recent timber harvests have been on private 
timber company lands and state lands managed by WDNR.  Federal lands, such as on the Gifford 
Pinchot National Forest, have supported timber harvest as well.  Cowlitz and Clark counties 
support thousands of acres of timber harvest per year. 

Development of the Portland/Vancouver metro area—European settlement of the 
Portland-Vancouver metro area began in the early 1820s with the establishment of Fort 
Vancouver.  Fort Vancouver served as the center of fur trading for the Pacific Northwest for 
many years.  The U.S. military established the Columbia Barracks in 1849.  Later called 
Vancouver Barracks, they served as a military epicenter for the Pacific Northwest until it was 
abandoned in the mid-nineteenth century.  The City of Vancouver incorporated in 1857 and 
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steadily grew.  Vancouver industry was critical to the success of World Wars I and II.  During 
World War I, lumber milled in Vancouver was used to build planes and during World War II, the 
Kaiser Shipyard produced many ships integral to the war effort.  Aluminum smelters across the 
region, including the Reynolds plant (originally built in 1941 by the federal government and now 
removed) in the Portland area, produced aluminum also used in the war effort.   

The development of Portland began in 1843 as roads were built, forest cleared, and buildings 
constructed.  Portland incorporated in 1851 and development increased rapidly after the Civil 
War as the shipping industry grew.  Portland’s shipping industry focused on exporting lumber, 
fish, and agricultural products to other West Coast cities and the world.  By the late 1890s, 
Portland was the largest city in the Pacific Northwest and currently, is second only to Seattle, 
Washington for population.  Today, the Portland/Vancouver metro area is the 23rd largest 
metropolitan area in the U.S. and the largest in the general project vicinity.  Portland has a mix 
of commercial, industrial, and residential uses, in addition to large open spaces and public uses.  
The Portland/Vancouver metro area covers over 191 square miles and will likely expand as 
adjacent communities develop.  

Development of the Longview/Kelso metro area—The Longview/Kelso metro area is the 
second largest populated area in the general project vicinity.  European settlement of the 
Longview/Kelso area began in the late 1840s with establishments of the town of Kelso to the 
east of the Cowlitz River and the Monticello settlement to the west of the Cowlitz River.  While 
development of Kelso steadily occurred over the years (including incorporation of the City of 
Kelso in the 1890s), the area around the Monticello settlement consisted largely of sparsely 
populated wilderness and rural homesteads until the Long-Bell Lumber Company decided in the 
1910s to build two lumber mills in the area.  Realizing the need for workers for these mills, the 
Company acquired lands and began development of a planned city to support the mills.  Soon 
afterwards in 1924, the City of Longview was incorporated.  Today, the Longview/Kelso area has 
a highly developed mix of commercial, industrial, and residential uses, and various public uses 
and open space areas.  Combined, the two cities cover about 35 square miles, but various rural 
residential, commercial, and other uses have been developed in surrounding areas as well. 

Development of other towns and communities—There are also several smaller towns and 
communities located in Clark, Cowlitz and Multnomah counties.  Clark County has a population 
of about 350,000 and has several cities and towns, including Battleground, Camas, La Center, 
Ridgefield, Washougal and Yacolt as well as Vancouver (described above).  Clark County’s 
development transitioned from mainly agriculture, lumber and fishing to shipbuilding and 
aluminum during the World Wars.  Today, Clark County’s development is a mix of commercial 
and industrial uses.   

Cowlitz County is less populated than Clark County with a population of about 94,000 and has 
several cities including Castle Rock, Kalama and Woodland, and Longview and Kelso (described 
above).  Cowlitz County’s early development focused on timber production and was strongly 
influenced by the many waterways within and around the county, such as the Columbia, Lewis, 
Kalama, Coweeman, Toutle and Cowlitz rivers.  Today, Cowlitz County still provides lumber for 
domestic and international use.  Tourism in Cowlitz County also expanded with the eruption of 
Mount St. Helens in 1980.   

Multnomah County is Oregon’s most populous county and includes the cities of Fairview, 
Gresham, Maywood Park, Troutdale, Wood Village and Portland (described above).  Similar to 
Clark County, Multnomah County’s early development focused on lumber and fishing.  Today, 
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development focuses on manufacturing, transportation, and tourism.  Shipping is also a major 
industry and the Port of Portland exports more wheat than any other U.S. port.   

Rural residential development—Rural residential development is scattered throughout many 
portions of the general vicinity.  Clark County has several census-designated places.  
Census-designated places are “closely settled, named, unincorporated communities that 
generally contain a mixture of residential, commercial, and retail areas similar to those found in 
incorporated places of similar sizes” (U.S. Census 2012).  Census-designated places include 
Amboy, Brush Prairie, Felida, Hazel Dell, Hockinson Mill Plain, Minnehaha Orchards, and Salmon 
Creek.  These areas tend to have similar characteristics to cities and towns (commercial and 
residential areas), but lack a municipal government.  Other rural areas in Clark County include 
Chelatchie, Heisson and Sifton.   

Cowlitz County also has a few census designated places: Longview Heights, West Longview and 
West Side Highway.  It also has several unincorporated areas, such as Ariel, Carrolls, Lexington, 
Silver Lake, Toutle and Yale.  These areas are marked by a mix of residential and some 
commercial development.   

Multnomah County does not have any census-designated places, but has several 
unincorporated communities including Bonneville, Corbett, Dunthorpe, Riverwood, Springdale 
and Warrendale.  The development in these communities is mainly residential with some light 
commercial uses.  

Highway and rail development—Many interstate and state highways run through the general 
vicinity including the following:  I-5, a major transportation route that extends from the 
U.S.-Mexico border to the U.S.-Canada border; I-205 in Multnomah and Clark counties; SR 14, 
500, 501, 502 and 503, (in Clark County); SR 503, SR 4, 411, 432, and 504 (in Cowlitz County); 
and I-84 (Multnomah County).  In Multnomah County, state highways 26 and 30 run south of 
the project area.  These highways bisect native prairie, forest, riparian areas, and agricultural 
lands, and in many cases, have facilitated greater urban and industrial development.   

Clark and Multnomah counties’ railway development expanded with the completion of a 
railroad bridge connecting Portland and Vancouver in 1908.  That same year, the Spokane, 
Portland and Seattle Railway (SPS) was completed, which brought increased population and 
development to the Portland/Vancouver metro area.  The SPS Railway later became part of the 
Burlington Northern Santa Fe (BNSF) Railway, which still operates today.  Like BNSF, Union 
Pacific also operates and serves several of the ports including the Port of Portland and Port of 
Kalama (discussed below).  Amtrak also operates the Coast Starlight, which stops in Portland, 
Vancouver, and Kelso-Longview.  In addition to these railroads, the Chelatchie Prairie Railroad is 
the only short line operating in Clark County.  Similar to Clark and Multnomah counties, railroad 
development shaped the settlement of Cowlitz County.  The Northern Pacific Railroad created 
Kalama when it chose its present location as the starting point for its line to Tacoma, 
Washington.  Timber companies, such as Weyerhaeuser, also historically operated railroads in 
Cowlitz County to transport their products to domestic and world markets.   Similar to highways, 
railroads bisect native prairie, forest, riparian areas, and agricultural lands.   

Ports and Airports—Urban and commodity development in the lower Columbia River region, as 
well as throughout the Columbia River basin, has also led to the development of many shipping 
ports and airports in this area.  Shipping ports have been developed along the Columbia River 
primarily to handle the export of goods such as timber or grains grown or produced in the 
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region, as well as the import of goods from other countries to destinations in the project 
vicinity, the Pacific Northwest, and throughout the U.S. (see Table 26-1).  These ports typically  

Table 26-1  Existing Port Facilities in the Project Vicinity (River Mile) 

Name of 
Port 

Location Primary Uses Key Features 

Longview 
Columbia 
River Mile 66 

Marine Terminals, 
Industrial Park, Boat 
Launches 

Eight deep draft vessel marine terminal 
berths; 3,752 feet of docks; ship loader and 
conveyor systems; harbor cranes; 743-acre 
industrial park; 500,000 square feet of 
warehouse space; 3 Port-funded boat 
launches 

Kalama 
Columbia 
River Mile 75 

Marine Terminals, 
Industrial Park, Marina 

Six deep draft vessel marine terminal berths; 
3,537 feet of docks, 75-acre industrial park; 
222 marina moorage slips 

Woodland 
Columbia 
River Mile 85 

Industrial Parks 110 acres of industrial park 

Ridgefield 
Columbia 
River Mile 92 

Boat launches, 
Industrial Park, 
Research Park 

Two boat/kayak launches; 75-acre industrial 
park; 30-acre research park 

Vancouver 
Columbia 
River Mile 
104 

Marine Terminals, 
Industrial Park 

Thirteen deep draft vessel marine terminal 
berths; 370+ acres of marine terminals; ship 
loader and conveyor systems; harbor cranes; 
724,000 square feet of dockside 
warehousing; 250 acres of dockside open 
storage; 800 acres of industrial park 

Portland 

Columbia 
River Mile 
104; 
Willamette 
River Mile 
0.0 to 6.5 

Marine Terminals, 
Industrial Parks 

Four marine terminals; 1,035 acres of marine 
terminals; ship loader and conveyor systems; 
harbor cranes; 4,380 acres of industrial parks 

Camas- 
Washougal 

Columbia 
River Mile 
121.7 

Marina, Industrial Park 
350+ marina moorage slips; marina fueling 
and guest docks; 430-acre industrial park 

are located next to railroad lines and highways to facilitate the transport of goods, and often 
include other facilities such as industrial parks and marinas.  Airports also have been developed 
to help ship goods and transport people.  These airports have been developed with typical 
airport infrastructure, such as terminals, runways, hangars, parking structures/lots, and 
roadways.  Portland International Airport, which occupies about 3,000 acres near the I-205 
crossing of the Columbia River, is the largest airport in the area.  This airport opened in 1940 and 
serves both civil and military aircraft.  There are also several general aviation airfields (e.g., 
Pearson Field and Grove Field) along with a number of private airfields (e.g., Green Mountain 
Airport and Goheen Airport near Battleground) that have been developed.  These airfields range 
from a few acres to several hundred acres. 
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Transmission lines—BPA and other utilities have built numerous transmission and distribution 
lines, substations, and other ancillary facilities (see Section 2.2.1, Transmission Line Route 
Segments).  

Power generation development—Power generation facilities include hydroelectric dams, and 
natural gas, coal, and biomass plants.  The hydroelectric generation facilities located along the 
Lewis River, which follows the Clark and Cowlitz county line, were developed in the 1930s and 
1950s.  These facilities created three main water impoundments—Lake Merwin, Yale Lake, and 
Swift Reservoir, which inundated lands, forested areas, and habitats along the Lewis River.  Most 
natural gas-fired facilities in the region have been developed in the last two decades as gas 
supply pipelines have been extended through the area, although some were developed in the 
1970s.  Examples include PGE’s 516-MW Beaver and 410-MW Port Westward facilities near 
Clatskanie, Oregon; Clark Public Utilities’ 248-MW River Road facility near Vancouver; and Puget 
Sound Energy’s 319-MW Mint Farm facility in Longview.  These gas facilities have generally 
converted open areas into industrial uses with air and water emissions.  The primary coal and 
biomass generation facilities are those owned by Weyerhaeuser and Longview Fiber at their 
paper pulp mill facilities near Longview.  Georgia-Pacific also operates a biomass generation 
facility near Camas.  Development of generation facilities at these locations typically involved 
expansions of existing developed industrial uses that created incremental increases in air and 
water emissions. 

26.2.2 Reasonably Foreseeable Future Actions 

Reasonably foreseeable future actions are those actions that are likely to occur and affect the 
same resources as the I-5 project.  For a future action to be considered reasonably foreseeable, 
there must be a level of certainty that it will occur.  This level of certainty is typically met by the 
submission of a formal project proposal or application to the appropriate jurisdiction, approval 
of such a proposal or application, inclusion of the future action in a formal planning document, 
or other similar evidence.  For future actions in the proposal stage, the future action also must 
be sufficiently defined in terms of location, size, design, and other relevant features to permit 
meaningful consideration in the cumulative analysis. 

BPA contacted various entities, including government agencies, ports and public utilities, 
throughout the general vicinity to identify reasonably foreseeable future actions.  Several 
entities provided project proposal lists or directed BPA to their planning documents, such as 
capital facility or transportation plans, which list reasonably foreseeable future actions.  BPA 
staff also searched Ecology’s State Environmental Policy Act (SEPA) Register, which provided a 
current list of all projects requiring NEPA and/or SEPA review.  

Table 26-2 lists information about the reasonably foreseeable projects considered in the 
cumulative impact analysis, based on currently available information.  The table provides a brief 
description of each of these projects, identifies the entity (or entities) that proposed the project 
and/or is primarily responsible for reviewing and approving the project, provides general 
location information for each project, and notes the current status (i.e., proposed, approved, or 
under construction) of each project.  The projects in Table 26-2 are generally sorted by the 
primary involved entity in the following order:  federal government, Tribes, state agencies, 
county and local agencies, ports, and utilities.  The general location of each project is also shown 
on Map 26-1, which is keyed to the Map IDs identified in Table 26-2.   
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While Table 26-2 identifies specific reasonably foreseeable future actions that are known at this 
time, BPA acknowledges that other future actions and development likely will be proposed over 
time.  Given the level of development and land management practices already in place, new 
development will continue as population growth and demand for resources increase.  The 
regional road and highway system likely will expand as commercial and residential development 
encroaches into what are now rural areas.  Further development of utility infrastructure such as 
natural gas pipelines, electrical distribution lines, telecommunications, and cell towers likely will 
be ongoing.  Marine terminals, ports, and commercial/industrial districts will be further 
developed to meet market demands for products and services.   
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Table 26-2  Reasonably Foreseeable Future Actions 

Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

Federal 

Columbia River Crossing Project:  
Bridge, transit and highway improvement 

US Federal Highway Administration/ 
Washington State Department of 
Transportation (WSDOT) and Oregon 
Department of Transportation (ODOT) 

Vancouver, WA and 
Portland, OR 

119 Approved 

Sandy River Delta Section 536 Ecosystem Restoration 
Project: 

Remove a dam and restore fish access to the main 
channel of the Sandy River 

 

 U.S. Army Corps of Engineers, U.S. Forest 
Service, and Portland Water Bureau 

Multnomah County, OR 174 Proposed 

Tribal 

Cowlitz Casino Resort:  
Construct casino on 152 acres at La Center's I-5 
interchange in Clark County, Washington 

Cowlitz Tribe La Center, WA 91 Approved 

Washington State 

Columbia River Dredging:  
Dredging of up to 3.1 million cubic yards of material 
from the Columbia River over a period of 10 years 

Department of Ecology/Weyerhaeuser NR 
Company 

Near Longview, WA 62 Approved 

Soil Remediation: 
Excavate 3,652 cubic yards of soil contaminated with 
wood preservative products from three locations within 
Port of Ridgefield property 

Department of Ecology/Port of Ridgefield Ridgefield, WA 94 Approved 

Timber Harvests:  
Several WDNR and other timber owner harvests 
throughout eastern Cowlitz County  

Department of Natural 
Resources/Individuals 

Various locations 
throughout Cowlitz 

County, WA 
74 Approved 
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Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

Timber Harvests:  
Several WDNR and other timber owner harvests 
throughout eastern Clark County 

Department of Natural 
Resources/Individuals 

Various locations 
throughout Clark 

County, WA 
105 Approved 

Surface Mining Reclamation:  
Continued mining of rock from quarry; use will increase 
from 3.5 acres to 27.5 acres 

Department of Natural Resources SE of Battle Ground, WA 107  Approved 

I-5 - SR 432 Talley Way Interchange:  
Improve the I-5 interchange at SR 432 and the adjacent 
SR 432 interchange at Talley Way 

WSDOT/Cowlitz-Wahkiakum Council of 
Governments, cities of Kelso and Longview, 
Port of Longview, and Cowlitz County  

Kelso, WA 17  
Under 

Construction 

I-5/Dike Access Road and Burlington Northern Railroad 
Bridge:  
Replace expansion joints at both ends of Burlington 
Northern Railroad Bridge 

WSDOT Woodland, WA 84 Approved 

I-5/E Fork Lewis River Bridge to Todd Road Vicinity:  
Paving Improvements to I-5 at the East Fork of the 
Lewis River Bridge near Todd Road 

WSDOT Woodland, WA 85 Approved 

I-5 - Reconstruct Interchange at NE 134th (Salmon 
Creek Interchange Project):  
Construct a new I-5 interchange at NE 139th Street, 
improve the I-205 northbound off-ramp to NE 134th 
Street, and construct other local road improvements 

WSDOT/Clark County Public Works 
Department 

Salmon Creek area of 
Vancouver, WA 

114 
Under 

Construction 

SR 14 - Camas-Washougal Widening and Interchange: 
Improve State Route 14 between the NW Sixth Avenue 
interchange in Camas, WA and Sixth Street in 
Washougal, WA 

WSDOT/Port of Camas-Washougal, the cities 
of Camas and Washougal, and Clark County 
Department of Public Works 

Camas, WA and 
Washougal, WA 

164 
Under 

Construction 

SR 500 - St. Johns Boulevard Interchange:  
Construct freeway style interchange at intersection of 
State Route 500 and St. Johns Boulevard 

WSDOT Vancouver, WA 120 
Under 

Construction 
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Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

I-5 - SR 501 Ridgefield Interchange:  
Replace the existing I-5 interchange at SR 501 with new 
bridge, widen SR 501and improve SR 501/56th Place 
and Pioneer Street/65th Avenue intersections 

WSDOT/City of Ridgefield and Port of 
Ridgefield 

Ridgefield, WA 95 
Under 

Construction 

SR 502 - Widening From I-5 to Battle Ground:  
Widen SR 502 from I-5 east into the City of Battle 
Ground 

WSDOT near Battleground, WA 108 
Under 

Construction 

SR 503 - 4th Plain/SR 500 Intersection:  
Improve the SR 503/SR 500 intersection at Fourth Plain 
Road  

WSDOT Vancouver, WA 121 
Under 

Construction 

I-205 - Mill Plain Interchange to NE 18th Street: 
Construct new I-205 northbound off-ramp and 
southbound on-ramp at NE 18th Street 

WSDOT/City of Vancouver Vancouver, WA 122 
Under 

Construction 

Cowlitz County  

Residential Development:  
Lexington Heights parcel D planned lot development 
(40 residential lots) 

Cowlitz County Planning Division/Private 
Lenders Group and Individual 

Longview, WA 63 Approved 

Residential Development:  
at Lexington Heights divide 5 lots on 28 acres into 
23 single family residential lots and two lots into 150 
multifamily apartments 

Cowlitz County Planning Division/Individual Longview, WA 64 Approved 

Commercial Development:  

construct 100,000 sq-ft mini-storage facility on 
5.21 acres; 750 sq-ft of office space; 51 parking spaces, 
utilities, stormwater facility, signage, lighting, fencing 

Cowlitz County Planning Division/Woodford 
CRE and Individual 

Kelso, WA 18 Approved 

Subdivision Development:  
develop 27 lots on 6.27 acres  

Cowlitz County Planning Division/Crown 
Royal Subdivision, Olsen Engineering Inc, 
and Riverview Community Bank 

Longview, WA 65 Proposed 
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Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

Single Family Home Development:  
construct single family home and outbuildings on 
3.16 acres 

Cowlitz County Planning Division/Individual  Longview, WA 66 Approved 

Utility Transmission Construction:  
install a 1.178 mile long, secondary 115 KV power 
transmission line at the existing Longview Fiber Plant 
Site; install 15 transmission wooden power poles and 
replace 14 poles 

Cowlitz County Planning Division/SWP 
Environmental Services 

Longview, WA 67 Approved 

Park Restoration:  
Harry Gardner Park Restoration on 14.9 acres 

Cowlitz County Planning Division/Cowlitz 
County 

Castle Rock, WA 4 Proposed 

Recreational Development:  
construct a zip line and trails over 23 acres 

Cowlitz County Planning Division/Kiddigan 
Investment, LLC 

Goat Island (Silver Lake), 
WA 

2 Approved 

Short Subdivisions, Urban Subdivisions, and Rural 
Subdivisions:  
various applications for subdivisions throughout Cowlitz 
County, WA 

Cowlitz County Planning Division Cowlitz County, WA 75 Proposed 

Private Roads:  
various applications for private roads throughout 
Cowlitz County, WA 

Cowlitz County Planning Division Cowlitz County, WA 76 Proposed 

Private Bridge Replacement 
Cowlitz County Planning Division/Longview 
Timberlands, LLC 

Kelso, WA 19 Approved 

Road Improvement:  
improve one mile of South Silver Lake Road and remove 
unoccupied house 

Cowlitz County Public Works 
Between Silverlake, WA 

and Castle Rock, W 
3 Approved 

Detention Structure Improvement:  
improve Lexington Detention Structure by raising the 
earthen dam 

Cowlitz County Public Works 
Near Lexington area of 

Cowlitz Co, WA 
16 Proposed 
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Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

Recreational Development:  
expand and renovate existing BMX track on 2 acres 

City of Castle Rock Public Works Department Castle Rock, WA 5 Approved 

Cowlitz Street West Reconstruction Phase I:  
improve parking and stormwater system; design street 
and install underground utilities and reconstruct road 
and construct sidewalks 

City of Castle Rock Castle Rock, WA 6 Proposed 

River Front Trail NE Extension and Improvement:  
extend River Front Trail from Shintaffer Street to 
Huntington Railroad Bridge; improve trail near 
Shintaffer Street and provide improved access to the 
Cowlitz River 

City of Castle Rock Castle Rock, WA 7 Proposed 

Front Street North Reconstruction:  
multi-phase project widening Front Street North 
between Huntington and Shintaffer St NW 

City of Castle Rock Castle Rock, WA 8 Proposed 

Dougherty Drive Reconstruction:  
widen Dougherty Drive to 3 lanes, resurface, and add 
curb, gutter, sidewalk and street lighting 

City of Castle Rock Castle Rock, WA 9 Proposed 

Roake Avenue SE Sidewalk Installation:  
install new sidewalk along Roake Avenue from 
Elementary School to “B” Street SE 

City of Castle Rock Castle Rock, WA 10 Proposed 

“C” Street Sidewalk Installation:  
install new sidewalk along “C” Street from Huntington 
Avenue to Kirby Avenue SE 

City of Castle Rock Castle Rock, WA 11 Proposed 

Easement Sidewalk Installation: 
install new sidewalk along Easement from Roake 
Avenue to Allen Avenue SE 

City of Castle Rock Castle Rock, WA 12 Proposed 

Cowlitz River Pedestrian Bridge at SR 411: 
construct new pedestrian bridge over the Cowlitz River 
at SR 411 

City of Castle Rock Castle Rock, WA 13 Proposed 
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Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

Overlay Huntington Avenue S: 
overlay Huntington Avenue S from Front Avenue S to I-5 

City of Castle Rock Castle Rock, WA 14 Proposed 

Stormwater Treatment Project:  
route stormwater to treatment system; install gravity 
pipe, pump station, pressurized pipe, ditches, and 
treatment wet pond 

City of Kalama/RSG Forest Products Kalama, WA 78 Approved 

Subdivision Construction: 
subdivide 8.29 acres into 30 residential lots; construct a 
new road, sewer, water main and storm sewer 

City of Kalama/Individuals Kalama, WA 79 Approved 

Commercial Development: 
develop three commercial buildings on 1.89 acres 

City of Kelso Community Development 
Department/Kelso Highlander Group, LLC 

Kelso, WA 23 Approved 

Reservoir Construction: 
construct 2 million gallon concrete reservoir on 1 acre 
next to an existing reservoir 

City of Kelso Community Development 
Department 

Kelso, WA 24 Approved 

Cowlitz River Bike/Pedestrian Path: 
construct Cowlitz River Bike/Pedestrian Path from Yew 
Street to Coweeman River 

City of Kelso Kelso, WA 25 
Under 

Construction 

Yew Street Reconstruction: 
rehabilitate sidewalk, storm system and roadway on 
Yew Street between S Pacific Avenue and 7th Avenue 

City of Kelso Kelso, WA 26 
Under 

Construction 

West Main Street Realignment: 
realign West Main Street from SR 4 to SR 411 

City of Kelso Kelso, WA 27 
Under 

Construction 

BNSF Railroad Pedestrian Crossing: 
provide grade separated crossing of Burlington 
Northern Santa Fe Railroad for pedestrians on Allen 
Street 

City of Kelso Kelso, WA 28 
Under 

Construction 
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Project Lead Agency/Applicant Location 
Map ID

1 

(see Map 26-1) 
Status

2
 

14th Avenue and Broadway Intersection 
Improvement: 
improve pedestrian facilities, street and signal at 14th 
Avenue and Broadway intersection 

City of Kelso Kelso, WA 29 
Under 

Construction 

Sidewalk Installation: 
install sidewalks on Redpath Street 

City of Kelso Kelso, WA 30 Proposed 

Bridge Repair: 
repair Kelso Drive Bridge  

City of Kelso Kelso, WA 31 Proposed 

Riverfront Park Pedestrian Access: 
construct pedestrian crossing of railroad tracks from 1st 
Avenue to Cowlitz River Pedestrian Path 

City of Kelso Kelso, WA 32 Proposed 

Ross Avenue Widening: 
Widen Ross Avenue, construct curb & gutter, sidewalk 
and drainage from Redpath Street to Division Street 
(Phase I) and Division Street to Barnes Street (Phase 2) 

City of Kelso Kelso, WA 33 Proposed 

Bridge Replacement or Repair: 
repair or replace Talley Way Bridge 

City of Kelso Kelso, WA 34 Proposed 

Allen Street Sidewalk Installation: 
install sidewalks on Allen Street from Swanson Road to 
Crescent Avenue 

City of Kelso Kelso, WA 35 Proposed 

Harris Street Guardrail Installation: 
install guardrail along south side of Harris Street  

City of Kelso Kelso, WA 36 Proposed 

Intersection Reconfiguration: 
reconfigure intersection of Grade Street/5th 
Avenue/Oak Street  

City of Kelso Kelso, WA 37 Proposed 

Kelso Drive Resurfacing: 
resurface Kelso Drive from "S" Curves to SR 432 

City of Kelso Kelso, WA 38 
Under 

Construction 
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N Kelso Avenue Crosswalk Improvement: 
install flashing crosswalk N Kelso Avenue crosswalk 

City of Kelso Kelso, WA 39 
Under 

Construction 

Corduroy Road Reconstruction: 
reconstruct Corduroy Road from Allen Street to Harris 
Street including new sidewalks, curb and gutter and 
drainage system 

City of Kelso Kelso, WA 40 Proposed 

North Pacific Avenue Reconstruction: 
widen N Pacific Avenue from Redpath Street to Barnes 
Street and construct curb and gutter, sidewalks and 
storm drainage 

City of Kelso Kelso, WA 41 Proposed 

Seventh Avenue and Walnut Street Improvements: 
widen roads, install curb and gutter, sidewalks and 
drainage system and overlay existing pavement 

City of Kelso Kelso, WA 42 Proposed 

Kelso Drive/Carrolls Road Intersection Improvements: 
realign intersection and install left turn lane 

City of Kelso Kelso, WA 43 Proposed 

South Pacific Avenue Widening: 
widen South Pacific Avenue from Yew Street to Willow 
Street (Phase 1) and Willow Street to Hazel Street 
(Phase 2) and construct curb and gutter, sidewalk and 
drainage 

City of Kelso Kelso, WA 44 Proposed 

Coweeman River Bike/Pedestrian Path: 
install bike/pedestrian path along top of Coweeman 
Dike from Allen Street to Grade Street 

City of Kelso Kelso, WA 45 Proposed 

Old Highway 99 Resurfacing: 
resurface Old Highway 99 from SR 432 to Kelso, WA City 
Limits 

City of Kelso Kelso, WA 46 Proposed 

Long Avenue Improvements: 
add second northbound lane to Long Avenue 

City of Kelso Kelso, WA 47 Proposed 
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Sunrise Street Resurfacing: 
resurface Sunrise Street from Jones Road to Burcham 
Street and construct sidewalks and handicap ramp 

City of Kelso Kelso, WA 48 Proposed 

Talley Way Improvements: 
widen Talley Way from Coweeman River to Colorado 
Street and construct curb and gutter, drainage system 
and sidewalk 

City of Kelso Kelso, WA 49 Proposed 

Carroll Road Improvements: 
widen Carroll Road from Kelso Drive to Kelso, WA City 
Limits and install drainage, replace guardrails and 
sidewalks, and overlay roadway 

City of Kelso Kelso, WA 50 Proposed 

Mill Street Widening: 
widen Mill Street between South Pacific Avenue and 
13th Avenue, replace existing sidewalks as needed and 
install new handicap ramps 

City of Kelso Kelso, WA 51 Proposed 

13th Avenue Reconstruction: 
reconstruct 13th Avenue from Colorado Street to Grade 
Street and install curb/gutter, sidewalks, illumination, 
and 13th/Grade Traffic Signal 

City of Kelso Kelso, WA 52 Proposed 

Building Replacement: 
demolish apartment complex and garages; construct a 
new building and parking structure 

City of Longview Community Development 
Department/Lower Columbia College 

Longview, WA 53 Approved 

Groundwater Supply and Treatment Facility: 
construct site improvements for the construction of the 
new groundwater supply and treatment plant in Mint 
Farm Industrial Park and associated transmission main 

City of Longview Public Works Department Longview, WA 54 Approved 

Levee Modification: 
fill in two driveway cuts in the Cowlitz River Levee 

City of Longview Community Development 
Department/Consolidated Diking District #1 

Longview, WA 55 Approved 
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Civic Center Circle: 
safety improvements from 16th Avenue and Louisiana 
to 17th Avenue and Larch Street 

City of Longview Longview, WA 56 
Under 

Construction 

Signal and Pedestrian Facilities Modification in the 
15th Avenue Corridor: 
modify signal at 15th/Olympia Water/Hudson Street 
and improve pedestrian facilities between Douglas and 
Hemlock Streets 

City of Longview Longview, WA 57 
Under 

Construction 

Crosswalk Improvements: 
improve crosswalks at 28th Avenue and Washington 
Way 

City of Longview Longview, WA 58 
Under 

Construction 

Crosswalk Installation at 30th Avenue: 
install crosswalk at 30th Avenue from Pine to 
Pennsylvania Avenue 

City of Longview Longview, WA 59 
Under 

Construction 

Columbia Heights Road Improvements: 
improve Columbia Heights Road between Upper 
Maplewood and Fishers Lane and improve Columbia 
Heights and Fishers Lane intersection 

City of Longview Longview, WA 60 
Under 

Construction 

Commercial Development: 
construct Les Schwab Tire Center on 1.7 acres 

City of Woodland/Brothers Chumbley LLC Woodland, WA 86 Approved 

Scott Avenue Crossing Project: 
construct an east/west arterial connecting the Port of 
Woodland and industrial areas to the City of Woodland 
and I-5 over multiple phases  

City of Woodland Woodland, WA 87 Proposed 

Clark County  

Recreational Development:  
develop 500 acres for bungee jumping from Canopy 
Creek Bridge and zip line tours  

Clark County Department of Community 
Development/Bungee.Com 

Clark County near 
Chelatchie, WA 

89 Approved 
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Wetland Rehabilitation/Restoration:  
establish a wetland mitigation bank on 110 acres 

Clark County Department of Community 
Development/EFL Mitigation Partners, LLC 

La Center, WA 92 Approved 

Subdivision Development:  
develop 0.81 acre for ten single family lots 

Clark County Department of Community 
Development/Green Gable Homes 

Vancouver, WA 123 Approved 

Commercial Development: 
construct community health hospice facility 

Clark County Department of Community 
Development/Sterling Design, Inc. 

Vancouver, WA 124 Approved 

Recreational Development:  
relocate 15 acre golf driving range  

Clark County Department of Community 
Development/Design Associates 

Vancouver, WA 125 Approved 

Parking Lot Construction:  
construct 155 parking spaces on 13.5 acre parcel that 
includes a wetland 

Clark County Department of Community 
Development/Nlight Photonics Corporation 

Vancouver, WA 126 Approved 

Utility Construction:  
install an in-line inspection launcher facility for an 
existing 20 inch natural gas transmission pipeline on 
2.54 acres  

Clark County Department of Community 
Development/Northwest Pipeline GP 

Washougal, WA 168 Approved 

Radio Antennae Installation:  
install radio antennae and base on 0.55 acre 

Clark County Department of Community 
Development/Sprint Spectrum LP, Sprint 
Nextel, and Stephen B Meadows & Assoc, 
Inc. 

Brush Prairie, WA 111 Approved 

Subdivision Development:  
divide 2.44 acres into 12 single family homes 

Clark County Department of Community 
Development/Sterling Design, Inc. 

Vancouver, WA 127 Approved 

Dock Construction and Ramp Replacement:  
enlarge dock and replace ramp within 100-year 
floodplain of Columbia River 

Clark County Department of Community 
Development/Individual  

Vancouver, WA 128 Approved 

Building Conversion and Construction:  
construct a storage/shop building and convert a single 
family dwelling into an office 

Clark County Department of Community 
Development/Individual  

Vancouver, WA 129 Approved 
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Commercial Development:  
divide 1.94 acres into three lots for commercial 
development 

Clark County Department of Community 
Development/Venia Holdings, Inc. 

Vancouver, WA 130 Approved 

Cell Tower Construction:  
construct 150 foot cell tower and associated ground 
equipment, within a 30 foot by 45-foot fenced area 

Clark County Department of Community 
Development, Verizon Wireless, LLC 

Brush Prairie, WA 112 Approved 

School Construction:  
construct and operate an 8,000 square foot 
nursery/preschool on approximately one acre 

Clark County Department of Community 
Development/LJS Investors, LLC 

Vancouver, WA 131 Approved 

Subdivision Development:  
divide 4.86 acres into 32 single family residential lots 

Clark County Department of Community 
Development/Thousand Hills Holdings, LLC 

Vancouver, WA 132 Approved 

Stormwater Facility Expansion:  
expand and reconfigure storm water facility 

Clark County Department of Environmental 
Services 

Vancouver, WA 133 Approved 

Wetland Rehabilitation:  
rehabilitate existing wetland in the headwaters area of 
the St. Johns Sub-Basin area of Burnt Bridge Creek 

Clark County Department of Environmental 
Services 

Vancouver, WA 134 Approved 

Stormwater Facility Retrofit:  
combine two stormwater facilities and replace bio-
swale/infiltration basins with large rain garden 

Clark County Department of Environmental 
Services 

near Five Corners area 
of Vancouver, WA 

117 Approved 

Stormwater Facility Expansion:  
expand and reconfigure three storm water facilities to 
create one facility 

Clark County Department of Environmental 
Services 

Salmon Creek area of 
Vancouver, WA 

115 Approved 

Wetland Mitigation Project:  
mitigate wetlands on 4.35 acres 

Clark County Department of Environmental 
Services 

North of Riveridge area 
of Vancouver, WA 

163 Approved 

Stormwater Facility Expansion:  
construct a wetland stormwater treatment facility 

Clark County Department of Environmental 
Services 

Vancouver near 
Sunnyside-Walnut 

Grove, WA 
118 Approved 
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Rain Garden Installation:  
replace bioswale stormwater facilities with rain gardens 

Clark County Department of Environmental 
Services 

near Brush Prairie, WA 113 Approved 

Waterline Installation:  
install eight-inch waterline to subdivision 

Clark County Department of Environmental 
Services/Individuals 

Vancouver, WA 135 Approved 

Park Development: 
develop 5.6 acres into neighborhood park 

Clark County Department Public Works Vancouver, WA 136 Approved 

Road construction:  
improve roadway, bike lanes, sidewalk, drainage and 
stormwater facilities 

Clark County Department of Public Works Vancouver, WA 137 Approved 

Bridge repair and stream stabilization:  
repair Dayton Bridge, install scour protection and bank 
stabilization 

Clark County Department of Public Works Amboy, WA  90 Approved 

Chelatchie Prairie Rail with Trail Project:  
construct initial one-mile segment starting from Battle 
Ground Lake State Park  

Clark County Department of Public Works near Battleground, WA 109 
Under 

Construction 

Road, Bridge, Bicycle and Pedestrian Improvements:  
improve various roads, bridges, and bicycle and 
pedestrian facilities throughout Clark County  

Clark County Department of Public Works 
Various locations 
throughout Clark 

County, WA 
106 Proposed 

Fourth Plain Transit Improvement Project:  
improve Fourth Plain Boulevard's capacity for buses and 
add bike and pedestrian facilities 

C-Tran Vancouver, WA 139 Proposed 

Modify School Sporting Facilities:  
convert grass field into turf, resurface tennis courts, add 
soccer field and parking, hardscape pedestrian paths  

Battleground School District No. 119 Vancouver, WA 140 Approved 

Road Improvement and storm water facilities:  
improve roads and build storm water and sewer 
facilities  

City of Battleground Battleground, WA 110 Approved 
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Road and Stormwater Facility Construction:  
construct and expand roadways including associated 
storm water facilities 

City of Camas Public Works Camas, WA 165 Approved 

Office Building Construction:  
construct two office buildings on 11.1 acres  

City of Camas Planning Division/Fisher Creek 
Campus, LLC 

Camas, WA 166 Approved 

Park Development:  
construct park center, restroom facilities and parking 
facilities 

City of Ridgefield Ridgefield, WA 96 Approved 

Park improvements, acquisitions, and construction 
projects:  
improve, acquire land for and construct various park 
sites throughout the City of Ridgefield 

City of Ridgefield Ridgefield, WA 97 Proposed 

Public Works Operations/Police Facility:  
renovate existing building and acquire additional land 
for construction of a new operations facility that 
includes space for Police Department expansion  

City of Ridgefield Ridgefield, WA 98 Proposed 

New City Hall Planning and Design:  
develop space needs analysis for new City Hall building 

City of Ridgefield Ridgefield, WA 99 Proposed 

Portable Buildings Procurement: 
purchase stand alone portable buildings for City staff 
expansion 

City of Ridgefield Ridgefield, WA 100 Proposed 

Upgrade or Modify Wastewater Treatment Plant:  
determine whether to connect to Salmon Creek 
Treatment Plant or upgrade existing wastewater 
treatment plant 

City of Ridgefield Ridgefield, WA 101 Proposed 

Main Street Road Improvements:  
construct bridge, grade and pave Main Street, and 
install traffic signals 

City of Ridgefield/Port of Ridgefield Ridgefield, WA 102 Approved 
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Water Source, Storage, Transmission and Distribution 
Improvements:  
improve water source, storage, transmission and 
distribution systems throughout City of Ridgefield  

City of Ridgefield Ridgefield, WA 103 Proposed 

Road Improvements:  
complete mobility, safety and general improvements to 
roads in and around the City of Ridgefield  

City of Ridgefield Ridgefield, WA 104 Proposed 

Commercial development:  
construct 6,900 square-foot building with 42 parking 
spaces 

City of Vancouver/America Tire's  Vancouver, WA 142 Approved 

Commercial development:  
construct 51,833 square-foot office building and add 
70 parking stalls 

City of Vancouver/Columbia Tech Center LLC Vancouver, WA 143 Approved 

Commercial development:  
construct six industrial buildings totaling 35,616 square 
feet 

City of Vancouver/Delta Management Vancouver, WA 144 Approved 

Commercial development:  
construct 18,000 square-foot office building and 
59 parking stalls 

City of Vancouver/Individual  Vancouver, WA 145 Approved 

High school construction:  
construct High School and 97 parking spaces 

City of Vancouver/LSW Architects for 
Evergreen Public Schools 

Vancouver, WA 146 Approved 

 Building construction:  
construct 26,267 square-foot building for Vancouver 
School District Maintenance Department and 180-
190 parking spaces 

City of Vancouver/LSW Architects for 
Vancouver Public Schools 

Vancouver, WA 147 Approved 

Commercial development:  
construct three office buildings totaling 231,400 square-
feet with parking for 575 

City of Vancouver/Prematic Services 
Corporation 

Vancouver, WA 148 Approved 
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Building demolition; electrical building and silo 
construction:  
demolish 343,000 square-foot storage building, 
construct a 375 square-foot electrical building and 
construct three 92 foot outside diameter concrete silos  

City of Vancouver/United Grain Corporation Vancouver, WA 149 Approved 

Sand removal and transport:  
remove 116,000 cubic-yards of sand from 18.7 acres 
and transport to another site 

City of Vancouver/Farwest Steel Vancouver, WA 150 Approved 

Sewer line installation:  
install 1,372 feet of new sewer line  

City of Vancouver Vancouver, WA 151 Approved 

Water transmission main installation:  
install 12,800 feet of potable water transmission main 
pipe 

City of Vancouver Vancouver, WA 152 Approved 

Road Improvements:  
improve various roads throughout the City of 
Vancouver, WA  

City of Vancouver Vancouver, WA 153 Proposed 

Commercial development:  
proposed Wal-Mart Shopping Center on south side of 
NE Fourth Plain Boulevard, east of 140th Avenue in 
Vancouver, WA 

City of Vancouver Community Development Vancouver, WA 154 Proposed 

Chinook Neighborhood Park Development (North 
Salmon Creek):  
develop park to include playground equipment, trails, 
picnic tables, landscaping, a sports court, and benches 

Vancouver-Clark Parks and Recreation 
Salmon Creek area of 

Vancouver, WA 
116 Approved 

Burnt Bridge Creek Build Out with Roundabout:  
improve roads between NE 137th and NE 162nd 
Avenue and Burnt Bridge Creek and NE Fourth Plain 
Boulevard 

City of Vancouver Public Works Vancouver, WA 155 Proposed 
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Stormwater Capital Improvement Program (SCIP) 
Projects:  
various SCIP projects throughout the City of Vancouver 
to install sanitary sewers for residential homes 

City of Vancouver Public Works Vancouver, WA 156 
Proposed or 

Under 
Construction  

Sanitary Sewer Projects:  
various sanitary sewer projects throughout the City of 
Vancouver, WA 

City of Vancouver Public Works Vancouver, WA 157 
Proposed or 

Under 
Construction  

Water Projects:  
various water facility/transmission line improvements 
and upgrades throughout the City of Vancouver, WA 

City of Vancouver Public Works Vancouver, WA 158 
Proposed or 

Under 
Construction  

Surface Water Projects:  
numerous projects to improve surface water quality 
throughout the City of  Vancouver, WA 

City of Vancouver Public Works Vancouver, WA 159 
Proposed or 

Under 
Construction  

Install pedestrian trail:  
install 3,463 foot pedestrian trail with two pedestrian 
bridges 

City of Washougal Washougal, WA 169 Approved 

Multnomah  County  

USS Ranger, Chinook Landing Marine Park: 

Develop this retired U.S. aircraft carrier as an aircraft 
carrier museum, with a conference center, and event 
venue at Chinook Landing Marine Park. 

Metro/City of Fairview Fairview, OR 172 Proposed 

40-Mile Loop Trail undeveloped section; 

A planned segment of the 40-Mile Loop Trail about 
6 miles long through the Reynolds Industrial Park that 
connects the Marine Drive portion of the trail with the 
Reynolds portion of the trail.  

40-Mile Loop Land Trust 
Fairview and Troutdale, 

OR 
173 Proposed 

Lewis County  
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Sewer System Upgrade Project:  
complete design of sewer system upgrades  

City of Vader Vader WA 1 Proposed 

Ports 

Dock improvement and replacement:  
improve one dock and replace another 

Port of Camas-Washougal Washougal, WA 170 Approved 

Kalama Energy Center:  
construct a new 346-MW natural gas-fired power plant 
on a 20-acre site at the Port 

Port of Kalama/Energy Northwest Kalama, WA 77 Approved 

Rail line development:  
develop rail lines within Port of Longview boundaries  

Port of Longview Port of Longview, WA 69 Proposed 

Waterfront development: 
develop waterfront property within Port of Longview 
boundaries  

Port of Longview Port of Longview, WA 70 Proposed 

Industrial facility and infrastructure development: 
develop industrial facility and infrastructure 
development on Port of Longview's Barlow Point 
property 

Port of Longview 
Barlow Point property 

owned by Port of 
Longview, WA 

71 Proposed 

Columbia River Dredging: 
request for approval of several dredging events, 10 year 
authorization to conduct annual maintenance dredging 
and to deposit dredged sediment at river mile 62 or 56  

Port of Longview 

Port of Longview, WA 
and Main stem Columbia 
River between Rivermile 

66 and 67 

72 Approved 

Site preparation and road construction: 
regrade site for use as a motocross track and sand drag 
strip; construct a 3,500 ft, 20 ft wide maintenance 
access road 

Port of Longview Longview, WA 61 Approved 

Planning Phase 11 Troutdale Industrial Park:  
redevelop lands surrounding the Troutdale Airport 
including road and utility improvements  

Port of Portland Troutdale, Oregon 171 Proposed 
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West Vancouver Freight Access Rail Project:  
expand rail line and access 

Port of Vancouver  Vancouver, WA 160 Approved 

Warehouse Remodel:  
remodel 169,000 square-foot warehouse and support 
office 

Port of Vancouver Vancouver, WA 161 Approved 

Terminal 5 Bulk Potash Handling Facility:  
construct potash storage and shipping facility at 
Terminal 5 

Port of Vancouver Vancouver, WA 162 Approved 

Troutdale Energy Center Project: 

construct a 653 MW natural gas-fired power plant   
Troutdale Energy Center, LLC. 

Port of Portland 

property in Troutdale, 
OR 

175 Proposed 

Utilities 

Water Transmission and Service Facilities:  
install water transmission and service facilities to 
connect Meadow Glade Reservoir to Battle Ground 
intertie water main 

Clark Public Utilities  Vancouver, WA 138 Approved 

Substation Construction:  
construct Enterprise 115-kV substation 

Clark Public Utilities   near La Center, WA 93 Approved 

Construct New Substation: along West Side Highway in 
Lexington to replace the existing John Street substation 

Cowlitz Public Utility District 
Lexington, Cowlitz 

County, WA 
15 Proposed 

Construct Transmission Line:  
construct 0.5 mile transmission line along Ocean Beach 
Highway to connect Baker's Corner Substation to BPA’s 
Longview-Lexington 115-kV Line 

Cowlitz Public Utility District Longview, WA 68 Proposed 

Construct Transmission Line:  
construct a new transmission line in Kelso in 2013; 
placement is dependent on the route selected for the 
BPA I-5 Corridor Reinforcement Project 

Cowlitz Public Utility District Kelso, WA 20 Proposed 
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Rebuild and Upgrade Substation:  
rebuild and upgrade the East Kelso Substation  

Cowlitz Public Utility District Kelso, WA 21 Proposed 

Rebuild and Upgrade Substation:  
rebuild and upgrade the West Kelso Substation  

Cowlitz Public Utility District Kelso, WA 22 Proposed 

Construct Transmission Line:  
construct a new 230-kV transmission line from BPA's 
Longview Substation to the proposed Natural Gas 
Generation Facility at the Port of Kalama; project is 
dependent on Energy Northwest building the Natural 
Gas Generation Facility  

Cowlitz Public Utility District 
Longview, WA to 

Kalama, WA 
73 Proposed 

Speelyai Creek Fish Hatchery Repair and Upgrade:  
upgrade and repair Speelyai Creek Fish Hatchery; 
replace kokanee fish trap with precast concrete trap  

PacifiCorp Energy Ariel, WA 82 Approved 

Recreational Development: 
upgrade Cresap Bay campsites and make shoreline 
universally accessible 

PacifiCorp Energy 
East end of Lake Merwin 

near Yale, WA 
80 Approved 

Construct Fish Release Pond: 
construct a fish release pond on the shore of the Lewis 
River including an intake pipe for water circulation and 
release pipe to release fish 

PacifiCorp Energy Woodland, WA 88 Approved 

Construction for Lewis River Fish Passage Projects: 
construct adult fish collection facilities at Merwin Dam 
and transport them upstream of Swift Dam to spawn; 
collect smolts at Swift Dam by floating surface collector 
and transport downstream to release facility 

PacifiCorp Energy 
Various locations along 

Lewis River, Cowlitz 
County, WA 

83 
Under 

Construction 

Hatchery Maintenance and Improvements:  
complete ongoing maintenance and improvements at 
Lewis River Fish Hatchery 

PacifiCorp Energy 
Lewis River Fish 

Hatchery, Cowlitz 
County, WA 

83 Proposed 
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Hatchery Maintenance and Improvements:  
complete ongoing maintenance and improvements at 
Merwin Fish Hatchery 

PacifiCorp Energy 
Merwin Fish Hatchery, 

Cowlitz County, WA 
81 Proposed 

Notes: 

1. The Map ID for each project reflects the numeric identifiers for projects shown on Map 26-1.  Project 141 was discovered to be a duplicate and was deleted from this table. 

2. Proposed = project has been formally proposed, but has not been approved by appropriate authorizing agency; Approved = project has been approved by appropriate authorizing agency, 
but construction is not underway; Under Construction = project has been approved and construction is underway. 

Sources:  City of Vancouver 2011; Clark County Community Development 2011; Clark County Public Works 2011a, 2011b; Clary 2011Cowlitz Tribe 2011; Cowlitz-Wahkiakum Council of 
Governments 2011b; C-Tran 2001; Durshpek 2011; Ecology 2011c; Eiken 2011; FHA 2011; Hendriksen 2011; Hermen 2011; Hickerson 2011; Hillger 2011; Jansen 2011; Johnson 2011; 
Johnston 2011; Malon 2011; Mattiz 2011; Nielsen 2011; Nye 2011; Rogers 2011; Vancouver-Clark Parks and Recreation 2011; WSDOT 2011 
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26.3 Cumulative Impacts Analysis 

This section provides the analysis, by resource, of the cumulative impacts of past, present, and 
reasonably foreseeable future actions described in Section 26.2, Cumulative Actions, in 
combination with the potential impacts of the I-5 project (Step 4).  The following analysis 
describes these potential cumulative impacts in the order that the affected resources are 
presented in Chapters 5 through 22 of this EIS.  For some resources, cumulative impacts would 
be approximately the same across all action alternatives.  For other resources, cumulative 
impacts would vary by alternative.  For these resources, general cumulative impacts are 
discussed, along with potential cumulative impacts specific to one or more alternatives. 

26.3.1 Land  

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
project, and more broadly the three counties that would be crossed by the project (Cowlitz, 
Clark, and Multnomah counties).   

Land use has incrementally changed due to cumulative past and present development, and this 
trend would be expected to continue with the cumulative future development identified in 
Section 26.2.2, Reasonably Foreseeable Future Actions.  Past and present actions have 
cumulatively established the current land use patterns in Cowlitz, Clark, and Multnomah 
counties.  These actions have created many land uses (see Section 26.2.1, Past and Present 
Actions).  Urbanized use is expanding with population and economic growth, generally on the 
periphery of already established developed areas, and there is no evidence of any shift in 
trends.  In addition, many of the reasonably foreseeable commercial uses identified in 
Table 26-2, such as office buildings, retail locations, and associated parking lots, are proposed as 
“infill” development on currently vacant land designated for commercial use by local land use 
planning documents.  Assuming these trends continue, land would continue to be converted 
from rural to developed uses, and urban uses would continue to be intensified within already 
developed areas. 

Land use also has been cumulatively affected by development of transportation and utility 
infrastructure.  WDNR, in particular, has expressed concern over the cumulative impact of past, 
present, and reasonably foreseeable future infrastructure development on state trust lands that 
it manages or owns (see Appendix A for more information on WDNR lands in the project area).  
In addition to numerous roads, railroads, pipelines, and transmission lines, development of 
energy projects and port development has occurred and is expected to continue, such as the 
activities proposed for Longview and Kalama.  

Because transmission lines typically have relatively small footprints and, other than the 
transmission structures, span other land uses, the proposed project would not be expected to 
cumulatively contribute to any changes in existing land use in areas outside of the transmission 
line right-of-way.  For instance, adjacent agricultural areas would still be used for agriculture, 
timber areas would remain as timber areas, and residential areas would continue to be 
residential.  The proposed project would, however, cumulatively add to the presence of 
developed uses and the on-going development of utility-related land uses.  From a strictly land 
use perspective, the overall contribution of the West Alternative to this cumulative impact could 
be considered less than the other three alternatives since the West Alternative would largely 
follow existing transmission lines within an existing right-of-way, while the Crossover Alternative 
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would require entirely new transmission right-of-way for over half its length, and the East and 
Central alternatives would require entirely new transmission right-of-way for almost their full 
length.  The West Alternative thus could be considered less of a contrast with established 
adjoining uses as compared to the other three alternatives. 

Since all action alternatives pass through currently forested areas, the project also would 
contribute to the cumulative reduction of undeveloped forested uses by removing trees from 
the transmission line right-of-way and access roads.  The East Alternative would have the 
greatest contribution to this cumulative impact, followed closely by the Central Alternative, then 
the Crossover Alternative, and finally the West Alternative.  Furthermore, areas occupied by the 
proposed transmission towers, access roads, and other facilities would not be available for 
timber harvest, agricultural, or other uses during the life of the line, and the presence of these 
facilities could affect the ability of landowners to further develop these portions of their 
properties for other uses in the future.  Regardless of the action alternative selected, BPA would 
obtain transmission easements for operation of the proposed project on private lands, and 
would obtain right-of-way grants to cross state lands.   

Overall, because the proposed project would introduce a new utility facility and would remove 
the sites of proposed towers, access roads, and substations from other uses, the proposed 
project would contribute incrementally, though in a relatively minor way, to potential 
cumulative land use impacts.  The proposed project’s incremental contribution to potential 
cumulative impacts to land ownership would also be minor given the relatively small amount of 
land BPA would purchase. 

26.3.2 Recreation 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

There are many recreational areas—mainly parks, trails, and golf courses –in the project area 
(see Chapter 6, Recreation).  There are also dispersed authorized and non-authorized 
recreational uses, such as hunting, target practice, hiking, biking and ATV use, occurring 
predominately in the eastern and northern portions of the project area.  While some past and 
present actions have increased recreational access and opportunities, some recreational-related 
actions have introduced human uses and development in otherwise natural areas and 
viewsheds, which can be viewed as having diminished the recreational experience for some 
recreational users.   

Similarly, some of the reasonably foreseeable actions in Table 26-2, such as park acquisitions 
and improvements in the City of Ridgefield and development of bicycle and hiking trails 
throughout Clark County, would cumulatively increase opportunities for recreation in the 
general vicinity.  However, other reasonably foreseeable actions, such as timber harvests on 
WDNR and private lands, could cumulatively reduce opportunities for recreation or interfere 
with recreational experiences, particularly for dispersed recreation. 

In general, the project would not contribute to cumulative impacts to recreational use in the 
vicinity because the transmission line would have a relatively small footprint and, other than the 
transmission towers, would span other land uses such as recreation.  The action alternatives 
also generally avoid established recreational sites, but depending on the alternative, cross a mix 
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of parks, trails, and golf courses.  In addition, in some urban and suburban settings, transmission 
line rights-of-way provide recreational opportunities as a form of informal linear “park” for 
walking, hiking, and jogging.   

However, the project could contribute to cumulative impacts on the recreational experience in 
areas where it would introduce a developed utility feature to a more natural landscape, where 
people seeking a more natural experience could be pursuing recreational pursuits such as hiking, 
hunting, or camping.  Development of new access roads and improvements to existing access 
roads also may increase access by motorized users to some areas  difficult to access or 
inaccessible to these users, which could also contribute to cumulative impacts on the 
recreational experience of non-motorized users in these areas.  Because the West Alternative 
would be developed generally along an existing transmission corridor and through several 
already developed areas, it would contribute the least from among the action alternatives to 
this potential cumulative impact.  The Central and East alternatives, with their similar lengths of 
required new right-of-way and amounts of forested and other undeveloped lands that would be 
affected, would have the greatest contribution to this cumulative impact.  Because the 
Crossover Alternative uses existing right-of-way for its northern portion and new right-of-way 
for most of its southern portion, its contribution to this cumulative impact would fall between 
the contributions of the other action alternatives. The actual extent of the project’s contribution 
to cumulative impacts on the recreational experience would depend on the proximity of 
recreational users to the new line and their sensitivity to its presence in the landscape, among 
other factors.   

For these reasons, the project would contribute incrementally, though in a relatively minor way, 
to potential cumulative impacts on recreational uses, generally through potential contributions 
to cumulative impacts on dispersed recreational experiences in the area. 

26.3.3 Visual Resources 

The spatial boundary for the following analysis consists of the viewsheds in the general vicinity 
of the proposed transmission line routes and substations from which the cumulative actions 
identified in Section 26.2, Cumulative Actions, could be seen in combination with the proposed 
project.   

Past and present development and land management activities have cumulatively changed the 
visual landscape and visual features by introducing man-made elements and altering natural 
forms.  These changes include urbanization along the Columbia River; rural residential 
development, agriculture, timber clearing and harvest, development of hydroelectric facilities 
along the Lewis River; and the development of area roads and utility infrastructure.  Reasonably 
foreseeable future actions involving development and resource use would continue this trend.  
Reasonably foreseeable residential development likely would further encroach into open spaces 
that are currently considered to have intrinsic scenic value.  As new residents move into the 
area and greater numbers of sensitive viewers perceive cumulative changes in the landscape, 
existing and new developments may be received more negatively.   

The cumulative visual effect of the proposed project in combination with other past, present, 
and reasonably foreseeable actions would be highly dependent on viewpoint locations, the 
extent of existing visual modification that is already visible from a particular location, and the 
sensitivities of viewers.  The area near the West Alternative, with its existing transmission lines 
and greater urban and suburban development, has already had more cumulative visual 
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modifications than areas near the other action alternatives.  Thus the incremental cumulative 
visual modifications of adding the West Alternative in or adjacent to existing transmission 
corridors would be less than adding it to areas with no existing lines.  However, the West 
Alternative also has the greatest number of viewers who would see the new line.  The 
cumulative impact of the views of the additional right-of-way on the greater number of viewers 
is tempered somewhat by the existing developed landscape, where residents in the urban and 
suburban areas of the alternative are more accustomed to seeing a transmission line than the 
rural residents near the East Central and Crossover alternatives, although there are far fewer 
residents near those alternatives.   

Overall, due to its location generally along an existing transmission corridor and through several 
already developed areas, the West Alternative would contribute incrementally, though in a 
relatively minor way, to potential cumulative visual impacts in the area.  Similarly, the Crossover 
Alternative, in the portion that uses existing right-of-way, would also contribute incrementally 
to cumulative impacts.  Because the East and Central alternatives and portions of the Crossover 
Alternative would pass through previously undeveloped areas and require new cleared rights-of-
way, these alternatives would have the potential to have a relatively high level of contribution 
to cumulative visual impacts from vantage points along these routes. 

26.3.4 Electric and Magnetic Fields 

The spatial boundary for the consideration of cumulative electric and magnetic field (EMF) levels 
is fairly narrowly defined due to the rapid drop-off in EMF levels over distance that would occur 
from the proposed transmissions line.  In general, EMF levels from a 500-kV transmission line 
drop off to barely detectable levels at a distance of approximately 300 feet from the centerline 
of the transmission line (see Chapter 8, Electric and Magnetic Fields).  Therefore, only 
cumulative actions within this distance with the potential to result in combined EMF levels are 
considered to be within the spatial boundary for the cumulative EMF analysis.   

EMF levels in the vicinity have cumulatively increased over time as a normal part of urbanization 
and electrical use.  Cumulative EMF levels vary greatly throughout the area, depending on 
proximity to existing EMF-generating sources.  In general, existing cumulative EMF levels are 
expected to be higher along the West Alternative than along other alternatives since the West 
Alternative would generally follow already existing high-voltage transmission lines that currently 
generate EMF.  This would also be true of the portion of the Crossover Alternative that would 
use existing right-of-way. 

The proposed new line and substations would introduce new or additional sources of EMF along 
new or existing right-of-way, which could incrementally increase cumulative EMF levels in these 
areas, depending on the location and line configurations.  In areas where no transmission lines 
currently exist and new right-of-way would be established, cumulative EMF levels would be 
expected to increase.  Where the proposed line would be built along existing right-of-way any 
change in EMF levels would depend on the configuration of the new line in relation to any 
existing lines.  Overall in these situations, however, only slight increases, or possibly even 
decreases, in cumulative levels would be expected.  Relative increases in exposure would 
depend on the amount of existing EMF, the amount of EMF increase with the project, and the 
number of persons accessing the immediate project area. 
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26.3.5 Noise 

The spatial boundary for the cumulative noise analysis consists of the immediate area of the 
proposed transmission line routes and substations where noise from the proposed project could 
be heard in combination with noise from the cumulative actions identified in Section 26.2, 
Cumulative Actions.   

Cumulative noise impacts occur when actions are undertaken simultaneously and relatively 
close to each other.  Past and present actions in the immediate project area only have the 
potential to have a combined cumulative noise effect with the proposed project to the extent 
that they are continuing to generate or result in noise today.  Typical examples of such past and 
present actions are existing area highways and major thoroughfares (with their traffic-generated 
noise), existing railroads (with noise from trains and road crossing equipment), existing 
industrial or commercial facilities (with noise from ongoing operations), and existing power 
generation plants (also with noise from ongoing operations).  In addition, other present actions 
that could combine with the proposed project to cause cumulative noise impacts generally 
include any long-term highway construction or improvement projects, on-going commercial or 
residential building construction projects, and on-going timber harvest activities in the 
immediate project area. 

These past and present actions have cumulatively created increased ambient noise levels, 
although these cumulative increases are location dependent.  In urban areas and near freeways, 
ambient noise levels from cumulative actions are typically higher, while in forested and rural 
areas, they are typically lower.  However, even within each of these different areas, there can be 
significant differences in noise levels, depending on how many actual noise generation 
resources are present.   

Reasonably foreseeable future actions that could contribute to cumulatively-increased noise 
levels include new commercial and residential development, on-going road maintenance 
activities, and construction and installation of utilities and other similar infrastructure. 

The proposed project’s contribution to cumulative noise levels in the immediate project area 
would primarily occur during construction.  When construction is occurring at a particular 
location, noise from construction activities would temporarily add to noise from other activities 
in the immediate area, such as from traffic on area roads, commercial/industrial activities, and 
railroad operations.  The project thus could contribute incremental, short-term adverse 
cumulative noise impacts at any given location along the transmission line route.  Once the line 
is built, corona-generated noise from the transmission line also could contribute incrementally, 
though in a relatively minor way, to cumulative noise impacts in areas near the line and 
substations. 

26.3.6 Public Health and Safety 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

A number of past, present, and reasonably foreseeable actions in Cowlitz, Clark, and Multnomah 
counties have and could cumulatively contribute to public health and safety impacts, such as 
increased risk of traffic accidents, fire risk, immediate risks from accidental releases of 
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hazardous or toxic materials, longer-term risks from such materials in the environment from 
past activities and disposal, and worker safety risks.  In addition, there is an increased risk of 
many types of extremely rare yet potentially catastrophic events, such as pipeline explosions, 
bridge collapse, downed power lines, and train derailments that could occur at some point.  
These cumulative impacts reflect that development, urbanization, and modern society 
inherently bring increased levels of potential risk to human health and safety.   

Given the many safety precautions that would be taken during construction, the proposed 
project would not significantly contribute to cumulative public health and safety risks or 
impacts.  As discussed in Chapter 10, Public Health and Safety, workers constructing the project 
would be highly trained in working with and around high-voltage transmission lines, and would 
work to ensure that all safety protocols are followed.  Workers also would follow current 
hazardous and toxic materials handling, transport, use, and storage regulations and would not 
contribute to cumulative soils or groundwater contamination issues at previously contaminated 
sites.  In the event of a spill, all materials and exposed soils would be removed and restored.  In 
addition, the line would be designed to minimize the potential for safety issues during its 
lifespan. 

Even with safety measures in place for the project, there is the potential for unintended or 
accidental risks to public health and safety to arise.  The proposed project could slightly increase 
the overall cumulative risk of injury to the public that could occur during construction vehicle 
traffic and congestion and also increase the risk of fire in construction areas.  In addition, for 
action alternatives that would be partially located in areas with ongoing timber harvest practices 
(mainly the East and Central alternatives and part of the Crossover Alternative), construction  
would contribute to health and safety risks from tree felling and use of roads through the area 
from these practices.  Overall, because of this increased potential for accidents, the proposed 
project would contribute incrementally, though in a relatively minor way, to potential 
cumulative public health and safety impacts. 

26.3.7 Socioeconomics 

The spatial boundary for the consideration of cumulative socioeconomic impacts consists of the 
three counties that would be crossed by these routes (Cowlitz, Clark, and Multnomah counties), 
although it is possible that the proposed project also could contribute to cumulative effects on 
employment and income in surrounding counties within the same regional labor market, such as 
the Seattle-Tacoma-Olympia Economic Area and the Portland-Vancouver-Beaverton Economic 
Area.   

The analysis of socioeconomic effects contained in Chapter 11 of this EIS largely takes into 
account past and present actions in the region that have had a cumulative effect on 
socioeconomic considerations such as population, employment, income, housing, property 
values, and public services.  Accordingly, the cumulative past and present actions have set the 
baseline for socioeconomics within the counties where the proposed project would be located.  
Reasonably foreseeable future actions are identified in Table 26-2.  Future actions that could 
contribute to cumulative socioeconomic impacts include those that would generate 
employment or income, increase demand for housing and public services, result in population 
changes, or impact property values.  Typical examples include residential construction, 
commercial and industrial/utility construction, port improvements, major road projects, and 
increased timber harvest activities. 
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The action alternatives would not change population or the need for permanent housing, and 
thus would not contribute to cumulative impacts related to these socioeconomic considerations 
(see Chapter 11, Socioeconomics).  However, there likely would be a need for temporary lodging 
for construction workers during construction for any workers not hired from the local area.  
Several of the reasonably foreseeable future actions in Table 26-2, such as the Columbia River 
Crossing Project, commercial development in the City of Vancouver, and the Kalama Energy 
Center, involve significant construction activities that could also involve construction workers 
from outside the local area.  These reasonably foreseeable construction activities could 
cumulatively increase the demand for temporary housing and occupancy rate in the area.  These 
impacts would be cumulatively beneficial as they would increase lodging‐related revenue and 
other ancillary businesses such as restaurants, grocery stores, laundromats, gas stations, and 
other businesses necessary to support temporary construction workers.  

The employment created would be temporary jobs that would last only through project 
construction (see Chapter 11).  The project could also result in some minor indirect and 
incidental employment creation, primarily in the service industry.  If construction coincides with 
construction-related activities from other reasonably foreseeable future actions, such as those 
described above, this would increase the number and/or duration of temporary construction 
jobs, which would increase the cumulative need for temporary construction workers in the area.  
Perhaps the most significant reasonably foreseeable future action in the three counties over the 
same time frame is the Columbia River Crossing Project, which could compete with the 
proposed project for the steelworker labor market.  If the pool of available construction workers 
is limited locally, it will result in construction workers traveling from other areas to work sites.  
The impact of hiring local workers, though preferable for many reasons, would reduce the 
benefits described above for temporary lodging needs.  Nonetheless, the proposed project, 
along with the reasonably foreseeable future actions, would have beneficial impact on 
employment in the area.  When combined with indirect spending from increased employment, 
construction jobs could also assist in lowering the overall unemployment rates, at least 
temporarily, for the three counties. 

While beneficial, local project-related expenditures, employment, and construction-related 
earnings would be relatively small relative to the total amount of economic activity in the 
affected counties, and would, as a result, make a small positive contribution to cumulative 
impacts on the local economy for the duration of construction.  Other reasonably foreseeable 
projects would make similar positive, yet relatively small contributions to the local economy, 
although some local communities and immediate areas where construction of these projects is 
taking place may see a more significant beneficial impact on the local economy.  The proposed 
project would also generate sales tax in the affected counties as workers purchase goods and 
services, and this would likely be the case with other construction projects in the affected 
counties.  Overall, the cumulative actions combined with the proposed project would have a 
beneficial cumulative effect on the local economy. 

Cumulative effects on property values are difficult to estimate and location specific.  Some 
cumulative projects could have a detrimental effect on property values, while others could serve 
to increase such values.  In addition, it is difficult to distinguish and isolate the effect on 
property values from a particular project from the myriad of other factors that can affect 
property values, such as overall market conditions, potential buyer preferences, and local 
economic conditions.  Nonetheless, as discussed in Chapter 11, the proposed project would not 
have a statistically significant effect on property values, and thus would make only minor 
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contributions to any cumulative effect on property values with the other cumulative actions 
identified in Section 26.2, Cumulative Actions. 

The proposed project would not cause significant demands on public services or facilities.  
During construction, public services such as police, fire, and medical facilities, would be needed 
only in cases of emergency, which would likely be the case with other construction projects that 
could potentially coincide with the proposed project.  In addition, the proposed project would 
not have a noticeable adverse impact on local landfill resources or their ability to handle other 
current or future waste streams.  Therefore, the proposed project would not contribute to 
cumulative impacts to public services or facilities. 

26.3.8 Transportation 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Past actions that have cumulatively affected transportation include the development of 
highways, local roads and railroads; construction and operation of Columbia River dams and 
locks; construction and operation of various airstrips; and traffic from residential and 
commercial development.  Present transportation-related actions in the vicinity include ongoing 
road maintenance projects, and transportation of freight by railroad, barge, and aircraft.  
Reasonably foreseeable future actions that could affect transportation include ongoing road 
maintenance activities, continuing residential development (particularly in more rural areas), 
commercial development and ongoing logging activities that would generate increased traffic 
volumes on local roads.   

Reasonably foreseeable future actions with cumulative impacts to transportation would include 
any large new construction projects (e.g., the Columbia River Crossing Project) that would 
increase traffic on the same roads used in connection with the proposed project that is not 
already accounted for in existing traffic and road infrastructure, and residential, commercial, 
and industrial development that would increase the number of originating trips using area 
roads.  Furthermore, while ongoing and reasonably foreseeable road improvement projects 
ultimately would have an overall beneficial cumulative effect by accommodating greater traffic 
volume and providing additional options for travel routes, these projects would contribute to 
adverse cumulative traffic effects during their construction phases due to road and lane 
closures, detours, and speed limitations.  Since most road construction projects usually occur in 
the spring through fall months due to weather, it is likely that road construction projects, along 
with construction-related traffic from the proposed project, would have a cumulative effect on 
roadways.  Although this cumulative effect would be temporary, it could be viewed as significant 
to local motorists. 

In general, traffic associated with operation and maintenance of the proposed transmission line 
and substations would not cumulatively affect transportation along any of the action 
alternatives over the life of the project because this traffic would normally require a few 
maintenance and inspection vehicles a few times a year and helicopters twice a year.  If 
infrequent line repair is needed, larger vehicles such as flatbed trucks or a crane could be 
required to bring in equipment and repair or replacement parts.  Larger vehicles may also be 
used infrequently to transport equipment to a substation.  Using these larger vehicles 
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potentially could cause minor disruptions to local traffic for brief periods, which could 
contribute to temporary and minor cumulative impacts for all action alternatives.  

Reasonably foreseeable future actions in the vicinity of the project that involve road 
improvements, along with the proposed project, also would cumulatively increase the number 
of improved access roads in the regional landscape.  This project’s contribution to this 
cumulative impact would be greatest for the East and Central alternatives, where there are 
currently relatively fewer improved roads.  This increase would likely provide for greater ease of 
access to portions of the project area, which may prove beneficial to the owners of land where 
the new access roads would be located.  However, it is likely that more road maintenance 
activities would be required, as well as greater efforts to control noxious weeds.  Because BPA 
would work with landowners and others to ensure that safe vehicle and equipment access 
across BPA’s easements is provided, the proposed project would not contribute to any 
cumulative property access impacts.  Overall, however, the proposed project would contribute 
incrementally, though in a relatively minor way, to potential cumulative transportation‐related 
impacts. 

26.3.9 Cultural Resources 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Cultural resources have been and are being cumulatively affected because of past and present 
development and activities.  These cumulative impacts include disturbance of cultural sites, 
reduction of the cultural integrity of certain sites, and removal of cultural artifacts.  Past actions 
that have affected cultural resources include construction and operation of hydroelectric 
facilities, agricultural activities, timber harvest activities, highway and railroad construction, 
construction and operation of existing transmission lines, and commercial, industrial, and 
residential development.  Present and ongoing activities add to these impacts.  These continued 
forms of development, including construction of this project within the viewshed of 
ethnographic resources, may negatively affect the use of these areas by local area Tribes.  
Continued conversion of native vegetation to agricultural land, timber harvest land, or 
development decreases the amount of land Tribes can use for native plant gathering.  

During construction of the proposed project, there is also the potential to affect undiscovered 
archaeological resources.  Mitigation measures would lessen or avoid the potential for impacts 
on archaeological resources (see Table 3-2).  However, the project may still contribute 
incrementally to the adverse cumulative impact on cultural resources in the area. 

26.3.10 Geology and Soils 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Past and present actions have cumulatively affected soil resources, resulted in soil erosion and 
compaction, and in some cases altered topography.  These activities include logging, agriculture, 
urbanization, and recreational use (e.g., off-road vehicle use).  These activities are likely to 
continue to occur in the future.  Reasonably foreseeable logging, agriculture, and residential and 
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other development would contribute to cumulative soil erosion and compaction in the area, and 
development projects in particular may alter the topography.  However, increased regulation 
and the use of BMPs have reduced the severity of erosion from these activities such that erosion 
volumes and rates would be lower than what occurred from similar types of activities in the 
past.  In addition, while the construction of these reasonably foreseeable actions would cause 
cumulative near-term increases in erosion, as disturbed areas stabilize, there is likely to be only 
a minor long-term cumulative contribution to erosion.  Development of urbanized uses may also 
incidentally reduce long-term cumulative soil erosion potential by covering the soil with 
impervious surfaces, such as roads, houses, and buildings.  

The project’s contribution to cumulative soil erosion impacts would be the greatest during 
construction from construction-related soil disturbance and grading, but would diminish over 
time as vegetation becomes reestablished and disturbed areas stabilize.  Nonetheless, 
continuing long-term authorized and unauthorized use of transmission line rights-of-way or 
access roads during the life of the project would result in incremental contributions to 
cumulative soil erosion near project facilities.  The project also would temporarily contribute to 
soil compaction in areas where temporary construction work would occur, such as within 
rights-of-way and staging areas, and would permanently (i.e., for the life of the project) 
contribute to cumulative soil compaction due to permanently compacted soil under tower 
footings, substation foundations, and access roads.  In some areas, temporary compaction 
would be remedied by BPA after construction is complete, and in other areas, it would diminish 
over time as plants, animals, and weather reworked the soil.  Overall, however, the project and 
other ongoing and reasonably foreseeable activities would cause a cumulative increase in 
permanent soil compaction.   

Past, present, and future actions can also contribute to cumulative landslide risk by placing 
development on unstable slopes without taking adequate slope stabilization measures, and by 
increasing downslope risks from landslides.  BPA is coordinating with state geologists to identify 
known and potential landslide risks in the project area.  BPA would work to site its proposed 
facilities away from known landslide areas where possible, and to design any facilities in 
landslide areas that cannot be avoided to minimize the potential for exposing these facilities to 
landslides or increasing landslide risk.  Thus, the proposed project would not contribute to any 
cumulative increases in landslide risk from ongoing and reasonably foreseeable cumulative 
actions. 

The project would result in minor alterations to topography within the right-of-way from 
grading and construction of towers and roads.  These effects would be localized and limited to 
the construction footprint of the transmission line.  Soil erosion would largely be mitigated by 
implementation of BMPs during and following construction.  Most soil compaction would be 
temporary; permanent soil compaction would be limited to areas under tower footings, 
substation foundations, and access roads.  The project thus would contribute incrementally, 
though in a relatively minor way, to cumulative impacts related to geology and soils. 

26.3.11 Water 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   
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The three major watersheds crossed by the project (Cowlitz, Lewis, and Salmon/Washougal) and 
their waters have been cumulatively affected by agriculture, urbanization, timber harvest, and 
many other activities over the past 150 years.  These uses are likely to continue in these 
watersheds into the foreseeable future.  Timber harvest has been a dominant activity that has 
cumulatively affected water resources in the watersheds crossed by the project, and dam 
installation on the bigger rivers, agricultural uses, and urbanization have contributed as well.  
Historic timber harvest practices have cumulatively affected water quality from tree removal 
and clearing activities that disturb soils, and from ongoing use of unpaved access roads that 
crisscross lands primarily in the northern and eastern portions of the project area.  These 
activities increase sediment delivery to streams, thereby cumulatively affecting their water 
quality.  In addition, agricultural uses and urbanization have cumulatively affected water quality 
by increasing sediment delivery to streams through soil disturbance and contributing 
contaminants from ongoing activities and accidental releases.   

Historic timber harvest practices, agricultural uses, and urbanization also have cumulatively 
removed thousands of acres of riparian vegetation important for the long-term health of water 
resources in the Lower Columbia River region.  In urban and agricultural areas, riparian 
vegetation is now thin or nonexistent (NMFS and USFWS 2006), and the state of riparian 
vegetation in these areas is not expected to improve in the foreseeable future.   

A variety of causes have also led to cumulative water quality impairment of river and stream 
segments in the lowlands near the Columbia River.  Many of these river and stream segments 
are on the Washington State 303(d) list for water temperature (see Chapter 15, Water).  Debris 
torrent damage, recent harvest, naturally wide channels, and lack of conifer regeneration are 
possible explanations for these temperature exceedances (NMFS and USFWS 2006).   

Reasonably foreseeable future projects involving construction in and near project area waters 
would contribute to the cumulative impact on these waters.  However, BMPs and other 
mitigation measures also would be put in place to minimize the impacts of these projects, which 
would create less comparative contribution to cumulative impacts on project area waters than 
historically occurred from similar actions.  In addition, reasonably foreseeable future actions 
aimed at improving water quality, such as the stormwater and wastewater facility development 
and improvement projects identified for many cities and towns throughout the  area, would 
incrementally reduce overall cumulative impacts on water resources (see Table 26-2). 

The proposed project would contribute to cumulative water resource impacts by increasing 
sediment delivery to streams from construction activities and ongoing use of unpaved roads.  
The proposed project also could lead to cumulatively increased water temperature along some 
streams crossed by the transmission line from decreased riparian shade where trees would need 
to be cleared for the new line.  In terms of the number of new river and steam crossings by the 
proposed transmission line right-of-way and by proposed new access roads outside of this right-
of-way, the contribution to these cumulative impacts would be greatest from the Central (about 
301) and Crossover alternatives (about 297), since these alternatives would require the most 
new stream crossings from among the action alternatives.  The West Alternative would 
contribute the least to this cumulative impact since it would have the fewest new stream 
crossings (about 219).  The East Alternative (about 277) would have similar but fewer new 
stream crossings than the Central and Crossover alternatives.  While these contributions would 
be small in comparison to other historic, on-going, and future activities affecting water 
resources such as timber harvests and agricultural uses, the proposed project would 
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nonetheless contribute incrementally, though in a relatively minor way, to cumulative impacts 
to water resources. 

26.3.12 Wetlands 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Cumulative impacts on wetlands have primarily resulted from past and present land 
development and land management practices including agricultural and timber harvest, 
urbanization, road construction and maintenance, and utility transmission.  These impacts have 
been occurring since the area was settled and have increased over time in area and rate of 
development as populations increased and demand for resources such as crops and timber 
increased.  It is likely that hundreds, if not thousands, of acres of wetlands have been 
cumulatively affected, through a combination of direct fill of these areas to make them more 
suitable for developed uses, activities within these areas that have reduced their functions and 
values, and unintentional and intentional releases of contaminants and pollutants to and 
through these areas.  These impacts have also cumulatively affected the ability of regional 
wetlands to provide habitat, water retention and discharge, stream baseflow, flood and erosion 
control, and water quality improvement.   

Wetlands continue to be impacted by development and land management practices (e.g., 
residential, commercial, and road development, timber harvest) that affect wetland loss or 
degrade functions and values, including filling wetland areas.  Future projects, such as land 
development, agriculture, timber harvest, and additional transmission, pipeline, or other linear 
development, also could affect wetlands, depending on the presence or absence of wetlands in 
the areas in which these projects would take place.  However, these impacts would be less than 
from similar actions that have historically occurred because of current wetland-related laws and 
regulations that require avoidance, minimization, and compensation (in that order of 
preference) for impacts to wetland resources.  This “no net loss” approach serves to greatly 
reduce the overall cumulative impact on wetlands from any proposed development.  

The proposed project would contribute to cumulative wetland impacts both by filling wetland 
areas for transmission line towers and access roads, and by construction activities and 
vegetation clearing of these areas for the transmission line right-of-way.  The contribution to 
these cumulative impacts may be greatest from the West Alternative, since this alternative 
would potentially impact the greatest acreage of wetlands (about 154 acres, which includes 
clearing and fill) from among the action alternatives (see Chapter 16, Wetlands), but potentially 
could impact the lowest quality wetlands in terms of functions and values.  Functional value of 
wetlands cannot be determined until wetland delineations are completed in the field.  This 
acreage includes about 38 acres of direct wetland fill, which would be the greatest amount of 
such fill from among the action alternatives.  The Central and East alternatives may have the 
least contribution to this cumulative impact since they each would potentially impact the fewest 
acreage of wetlands (about 105 acres for Central and 106 acres for East), and also would have 
the least amount of direct wetland fill (about 20 acres for Central and 22 acres for East).  At the 
same time, the wetlands along these alternatives could be much higher in quality with higher 
functions and values.  The Crossover Alternative, with about 114 acres of potential impacts to 
wetlands (of that, 26 acres of direct wetland fill), would be in between.  Wetland delineations in 
the field would help determine wetland extent, values, and function.   
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Although a mitigation plan would be developed to compensate for project impacts to wetlands 
and efforts would be made to ensure the success of this mitigation, the long-term full 
effectiveness of this mitigation is uncertain, and all action alternatives thus would contribute to 
the cumulative reduction in the amount of wetlands in the project area.  Overall, due to their 
general avoidance and minimization of impacts on wetlands, the Central and East alternatives 
would contribute incrementally, though in a relatively minor way, to potential cumulative 
wetland impacts in the project area.  Because of the greater acreage of wetlands potentially 
affected by the West and Crossover alternatives, these alternatives would have a relatively high 
level of contribution to cumulative wetland impacts in the project area.  At the same time, 
wetlands along the East and Central alternatives may provide higher function and values than 
wetlands along the West and Crossover alternatives. 

26.3.13 Vegetation 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Past and present actions have resulted in extensive cumulative changes to native plant 
communities.  From the mid 1800s to the present, timber harvests and population growth have 
converted large tracts of native plant communities, such as mature forests, prairies, and 
wetlands (see Section 26.3.12, Wetlands), to managed forests, agriculture, and/or 
urban/suburban areas.  The ongoing loss of forests (particularly mature forest, forested riparian 
areas, and forested wetlands), herbaceous wetlands, prairies, and a number of specific 
special-status plant habitats are of significant concern in western Washington.  Ongoing 
development and timber production activities are expected to continue and could cause 
continuing cumulative loss and degradation of forest and other native plant habitats.   

The proposed project would also affect native plant habitats, particularly the Central, East, and 
Crossover alternatives, where new rights-of-way for the transmission line and access roads 
would be established and cleared.  Specific to forest habitat—including forest, mature forest, 
and production forest, the East Alternative, followed closely by the Central Alternative, would 
have the greatest contribution to the cumulative loss of forest habitat because of vegetation 
clearing (see Chapter 17, Vegetation).  Because it largely follows existing transmission corridors 
and would be located generally in more urbanized areas, the West Alternative would contribute 
the least to this cumulative impact.  The contribution of the Crossover Alternative to this 
cumulative impact would be in between.  Although the East and Central alternatives would have 
the greatest contribution to the cumulative loss of forest habitat, the loss is more production 
forest, which is of lower quality than forest and mature forest.  The proposed project would 
contribute incrementally to potential cumulative impacts on forests and other native plant 
habitats. 

Ongoing and future development and timber production activities also likely could create 
continuing cumulative impacts on special-status plant habitats.  Of the action alternatives, 
however, only the West Alternative would permanently affect more than 0.5 acre of 
documented special-status plant habitats, about 12–46 acres of the Lacamas Prairie Natural 
Area—including a portion of the last documented wet prairie in Washington and WNHP Oregon 
white oak woodland priority ecosystem—lost to towers and access roads (see Chapter 17).   
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Only the West Alternative would potentially affect a federally listed species—Bradshaw’s 
lomatium—by removing from 0.08–4 acres of a documented occurrence and buffer area 
(depending on whether an option is chosen).  To the extent that the project would potentially 
affect federally listed plant species, and impacts to them are determined to be unavoidable, BPA 
would take measures to ensure compliance with ESA requirements.   

Other special-status plant species would be avoided to the extent possible, but unavoidable 
impacts may occur.  As a result, the proposed project may add cumulatively to adverse impacts 
on special-status plant species resulting from other past, present, or reasonably foreseeable 
actions. 

Past and present activities, such as development, agriculture, and road construction have 
introduced and spread noxious weeds into native plant habitats.  These weeds would continue 
to spread as a result of ongoing and reasonably foreseeable future actions, and construction of 
the project would contribute to this cumulative impact, particularly in the Central, East, and 
Crossover alternatives where new right-of-way for the transmission line and access roads would 
create fresh avenues for weed dispersal into native habitats.  Operation and maintenance 
activities would also contribute to this cumulative impact (see Chapter 17).  The potential 
contribution to the spread of weeds on the state noxious weed list would be minimized by 
project-related mitigation measures such as spraying, reseeding, and revegetation.  These 
measures would not address weeds not included on the state noxious lists unless they happen 
to be within listed weed populations being treated.  With mitigation measures, the project 
would only contribute minor cumulative impacts from the spread of non-native weeds. 

26.3.14 Wildlife 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Past and present actions have caused the cumulative loss and degradation of wildlife habitat, 
including special-status habitats—primarily WDFW priority habitats—that support a wide 
diversity of species.  Clearing and converting land for agricultural use, urban development, utility 
infrastructure, roads, and other uses by past and present actions have caused the cumulative 
loss of wildlife habitat.  These uses have also led to cumulatively increased wildlife disturbance 
from human activity, increased habitat fragmentation, increased wildlife mortality from roads, 
and the spread of non-native weeds, such as reed canarygrass, that reduce habitat diversity.  In 
addition, timber harvest activities have converted large tracts of old-growth/mature forest 
habitat to managed forests, which has also led to increased disturbance from human activity, 
habitat fragmentation, and reduced habitat diversity.  This habitat loss and degradation have 
caused the cumulative displacement of wildlife species, including special-status wildlife species 
such as northern spotted owl and western pond turtle.  Wildlife species also have been 
cumulatively affected by hunting and trapping activities, and by incidental harm and killing from 
other human activities in the area. 

Reasonably foreseeable future actions involving development in previously undeveloped areas 
would incrementally add to cumulative wildlife impacts, both through reduction of potential 
habitat, and disturbance and mortality of wildlife species in and around the sites of these 
actions.  Timber production areas would continue to be managed under a cyclical harvest 
schedule, with similar impacts to wildlife habitat and species as described above.   
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The proposed project would contribute to cumulative wildlife impacts through the permanent 
loss of wildlife habitat where project facilities such as transmission towers, access roads, and 
substations would be located; loss, alteration, or degradation of wildlife habitat from vegetation 
clearing within the transmission line right-of-way; disturbance and mortality of wildlife species 
during project construction; and bird mortality due to collisions with the proposed transmission 
line (see Chapter 18, Wildlife).  All action alternatives would contribute incrementally to the 
impacts that past, present, and reasonably foreseeable future timber production, urbanization, 
utility infrastructure, roads, and agricultural and other uses have had on wildlife species and 
habitat.  The Central and East alternatives would contribute more to cumulative impacts on 
wildlife habitat in general since they would affect a greater total amount of habitat.  However, 
most of this habitat is production forest, the loss of which is considered a lower impact since the 
habitat is common in the area.  It also holds less value for wildlife than native forest or 
old-growth/mature forest since it already has or will be disturbed and degraded by logging.   

The West Alternative, followed by the Crossover Alternative, would contribute more to 
cumulative impacts on bird species and WDFW priority habitats.  Along the West Alternative, 
the combination of parallel transmission lines set at different heights and the occurrence along 
the right-of-way of three WDFW waterfowl concentration priority areas, one WDFW wood duck 
priority area, one WDFW Woodland Cavity Nesting Duck Priority Area, and about twice as much 
wetland habitat as the other action alternatives, would increase the risk of bird mortality 
through collisions with transmission lines.  It would also contribute more to cumulative impacts 
on WDFW priority habitats, including riparian areas, wetlands, old-growth/mature forest, 
westside prairie, and Oregon white oak woodlands, since it would remove substantially more 
combined acres of these important wildlife habitats than the other action alternatives, followed 
closely by the Crossover Alternative (see Section 26.3.12, Wetlands).  However, the East 
Alternative would remove substantially more documented WDFW snag and log priority habitat 
(i.e., WDFW snag-rich areas) than the other action alternatives, and the Crossover Alternative 
would remove almost twice as much old-growth/mature forest.  

Only three federally listed species–northern spotted owl, marbled murrelet, and Columbian 
white-tailed deer—are documented in the study area (see Chapter 18, Wildlife), and of these, 
only the northern spotted owl is documented within 1 mile of any of the action alternatives.  No 
known northern spotted owl nests would be affected by the action alternatives, so the proposed 
project would not contribute to cumulative reductions of any such nests.  The new transmission 
line right-of-way and proposed access roads outside of this right-of-way under all action 
alternatives would, however, pass through potentially suitable northern spotted owl habitat, 
and the Central, East, and Crossover alternatives would pass through documented northern 
spotted owl circles.  Construction activities could disturb any spotted owls present in these 
areas during construction, and tree clearing and the presence of the proposed project would 
add to the cumulative removal of potential spotted owl habitat in the area.  The contribution to 
these cumulative impacts would be greatest from the East Alternative, which would pass 
through about 25 miles of potential habitat and remove about 220 acres of habitat from within 
four documented northern spotted owl circles.  This would be followed by the Crossover 
Alternative (about 19 miles of potential habitat and 70 acres from one circle), the Central 
Alternative (about 13 miles of potential habitat and 4 acres from one circle), and finally the West 
Alternative (about 4.5 miles of potential habitat and only coming within about 0.4 mile of one 
circle).  

Similar to the northern spotted owl, no known marbled murrelet nests would be affected by any 
of the action alternatives for the proposed project, so the proposed project would not 
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contribute to cumulative reductions of any such nests.  The new transmission line right-of-way 
and access roads outside this right-of-way under all action alternatives would pass through the 
eastern extent of the Western Washington Coast Range Conservation Zone, or Conservation 
Zone 2, for marbled murrelet (marbled murrelet conservation zone).  However, the proposed 
project is east of the typical range of the marbled murrelet, and only small pockets of old-
growth/mature forest occur in this portion of the project area.  Therefore, the proposed project 
would contribute in a relatively minor way to the cumulative reduction of habitat within a 
marbled murrelet conservation zone, with the West and Crossover alternatives having the 
greatest reductions in suitable old-growth/mature forest habitat within the conservation zone.  
As with vegetation, to the extent that the project would potentially affect federally listed 
wildlife species and impacts to them are determined to be unavoidable, BPA would take 
measures to ensure compliance with ESA requirements.   

Other special-status species or species groups, including federal species of concern, state-listed 
species, WDFW priority species, and WDFW priority areas, would be avoided to the extent 
possible, but unavoidable impacts may occur.  As a result, the proposed project may add 
cumulatively to adverse impacts caused by other past, present, or reasonably foreseeable 
actions on special-status species or species groups. 

26.3.15 Fish 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Past and present actions that have cumulatively affected fish include agricultural and timber 
harvest practices and other human development, especially in floodplains.  These actions have 
caused the loss of streamside riparian cover and function, the loss of large woody debris 
sources, and the addition of sediment into streams.  In addition, development of the 
hydroelectric system on the Lewis and Columbia rivers has cumulatively affected both 
downstream and upstream fish survival, as has industrial and other development along these 
rivers that have adversely affect fish habitat.  Fish harvest in the Columbia River, its tributaries 
and the ocean, has further reduced overall populations of fish species.  In recent years, 
however, the cumulative adverse effect on fish from these factors has appeared to lessen with 
better passage conditions, directed harvest management, and fish habitat restoration and 
improvements. 

Reasonably foreseeable future actions that could cumulative impact fish include actions that 
would remove shade vegetation in riparian areas along rivers or streams and actions that 
degrade water quality in project area rivers or streams from soil erosion or other discharges.  
These future actions include forest harvests, residential and commercial development 
(especially in floodplains, conversion of forest land to open space or agriculture, and increasing 
widths of existing or creation of new rights-of way for roads and transmission lines).  
Construction by PacifiCorp of fish passage facilities and other improvements on the Lewis River, 
on the other hand, would serve to cumulatively improve conditions for fish in project area 
waterways (see Table 26-2).  In addition, regulations and management practices are being 
implemented to mitigate or restore natural stream functions.  In particular, riparian 
conservation regulations and guidelines maintained in habitat conservation planning and in 
shoreline and forest harvest planning would likely result in a greater degree of riparian function.  
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These regulations and guidelines are intended to protect forested riparian areas, and actively 
manage them to restore their functions.   

The project, regardless of the action alternative, would remove forested vegetation in riparian 
areas along the transmission line right-of-way and access roads, and these areas would be 
managed by restricting the height of future vegetation growth.  Forested riparian areas along 
streams provide both shade for cooling and the potential for large woody debris recruitment, 
which are needed for high quality fish habitat which benefit fish.   

The project would contribute to a cumulative reduction in riparian area function and add to the 
cumulative amount of riparian forest removed in the project area, to an extent largely 
dependent on the number of forested fishbearing rivers and streams crossed by a particular 
alternative (see Chapter 19, Fish).  Accordingly, the Central Alternative would have the greatest 
contribution to this cumulative impact since it would cross 68 forested fishbearing rivers and 
streams and would permanently remove more highly functioning shade vegetation and large 
wood debris potential at these locations.  The Crossover and East alternatives would follow with 
similar, but slightly less, levels of contribution (55 and 52, respectively) to this cumulative impact 
since it would cross fewer fishbearing rivers and streams.  The West Alternative would have the 
least contribution to cumulative impacts (47) on fish.  

Construction activities would also place towers and roads in floodplains and expose soil that 
could cause erosion and sediment delivery into rivers and streams.  These effects are minor, 
causing a small estimated average percent reduction in the production of affected fish 
populations (less than 0.2 percent) (see Chapter 19, Fish).  The project would have negligible 
incremental contributions to cumulative impacts on fish, including listed species.   

26.3.16 Air Quality 

The spatial boundary for the following analysis consists of the general vicinity of the proposed 
transmission line routes and substations, and more broadly the three counties that would be 
crossed by these routes (Cowlitz, Clark, and Multnomah counties).   

Many past actions have contributed to cumulative air quality impacts through emissions of air 
pollutants as part of ongoing operations and/or through fugitive emissions (e.g., vehicular-
related emissions and construction-related dust generation).  However, only those actions still 
occurring are contributors to current cumulative air quality impacts in the area; those past 
actions that have ceased do not currently contribute to these impacts.  On-going actions include 
agricultural uses, timber harvests, the burning of wood and fossil fuels in residential and 
commercial/industrial uses, road construction and maintenance, other transportation 
infrastructure improvements, and vehicle use.   

Many of the reasonably foreseeable future actions would be expected to contribute to these 
cumulative air quality impacts (see Table 26-2).  Future projects involving construction activities 
on vacant land likely would generate PM10 emissions in the form of windblown dust.  Proposed 
power generation and industrial facilities would be new sources of air pollutants, both from 
facility operations and from ancillary activities such as vehicle use and materials storage.  The 
actual contribution from these future actions would depend on the level and amount of 
emission control methods and technologies employed. 
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The action alternatives would contribute to cumulative air quality in generally the same manner 
and amounts, so cumulative impacts on air quality would be similar among all action 
alternatives.  Air emissions from the action alternatives would occur primarily during 
construction, from airborne dust generated by construction activities and from emissions from 
construction vehicles and heavy equipment.  These emissions would temporarily and locally 
contribute to cumulative impacts on air quality in the immediate vicinity of construction 
activities, but would not be expected to have a noticeable effect on overall regional cumulative 
air quality.  In addition, after construction, ongoing operation of the proposed project would not 
result in a measurable contribution to cumulative air quality impacts in the region.  Ongoing 
emissions from corona discharge from the proposed transmission line may generate small 
quantities of ozone and nitrogen oxide emissions near the line, and periodic vehicle trips for 
inspection and repair would emit small amounts of carbon monoxide, sulfur oxides, and other 
pollutants, but these emission levels would be indistinguishable from background 
concentrations and would not contribute to cumulative impacts.   

26.3.17 Greenhouse Gases 

Greenhouse gas (GHG) concentrations in the atmosphere and corresponding climate change 
occurring over the past 50 years have been significantly affected by anthropogenic 
contributions.  GHG emissions have largely originated from the burning of fossil fuels, volcanic 
eruptions and other natural activity, and the clearing of forests around the world from many 
and varied sources during this time, and for a significant period before that (Karl et al. 2009).  
Therefore, unlike the cumulative impacts analyses for other resources, the global nature of GHG 
concentrations makes it impossible to define a spatial boundary short of global or to catalogue 
past, present, and reasonably foreseeable future actions for this resource. 

Any action where fossil fuels have been, or are being burned contributes to GHG concentrations.  
Examples of such actions include home heating, automobile and other vehicle use, electricity 
generation, and processing and manufacturing of goods, among others.  In the project vicinity, 
past development and land management activities have affected air quality and contributed to 
greenhouse gases.  Population growth, increases in commercial/industrial development, energy 
facilities, and expanded transportation infrastructure have all increased emissions.   

Actions that cause soil disturbance, vegetation loss or burn biomass can also increase 
concentrations.  Vegetation can affect concentrations in two ways.  First, if vegetation is 
removed prior to maturation, the carbon storing potential is lost and CO2 can no longer be 
sequestered in that vegetation.  Second, if that biomass is burned, it will release all the carbon it 
has sequestered back into the atmosphere as CO2.  These actions have occurred in the past, are 
likely still occurring, and will continue to occur in the future.   

In analyzing the project’s cumulative impact, global, national, and regional GHG emissions were 
considered.  In 2006, the United States Energy Information Administration (EIA) estimated 
global GHG emissions at 29,017,000,000 metric tons of CO2 equivalent (EIA 2009a).  In 2008, 
total U.S. GHG emissions were estimated at 6,956,800,000 metric tons of CO2 equivalent.  
Overall, total U.S. emissions have risen by about 14 percent from 1990 to 2008.  In 2007, the 
four states within BPA’s service territory emitted an estimated 180,060,000 metric tons of CO2 
(see Table 26-3).  Oregon and Washington, combined, emitted an estimated 127,080,000 metric 
tons of CO2 (see Table 26-3). 



Chapter 26 Cumulative Impacts 

26-48 I-5 Corridor Reinforcement Project Draft EIS  
  November 2012 

Table 26-3  Estimated Annual CO2 Emissions for Each State in BPA’s Service 
Territory 

State CO2 Emissions (metric tons) 

Idaho 16,280,000 

Montana 37,700,000 

Oregon 43,520,000 

Washington 82,560,000 

Total 180,060,000 

Source:  EPA 2007 

One evaluation has concluded that, as a result of increased GHG concentrations, the earth’s 
temperature has increased by about 1.5 degrees F over the last century (Karl et al. 2009).  
Models predict that the warming of the planet will continue and the planet could be as much as 
11.5 degrees F warmer by 2100 with the current level of GHG emissions.  The effects of 
increased temperatures include sea level rise due to shrinking ice caps and glaciers, changes in 
biodiversity as species try to move into more optimal temperature ranges, lengthening of 
growing seasons, and thawing of permafrost (Karl et al. 2009). 

In the Northwest, statistical data indicates that the annual average temperature also has risen 
about 1.5 degrees F over the past century, with some areas experiencing increases up to 
4 degrees F.  Many experts believe that this temperature rise is a major contributing factor to 
the 25 percent reduction in average snowpack in the Northwest over the past 40 to 70 years.  A 
continued decline in snowpack in the mountains will decrease the amount of water available 
during the warm season.  A 25‐ to 30‐day shift in the timing of runoff has been observed in some 
places, and the trend is expected to continue as the region’s average temperature is projected 
to rise another 3 to 10 degrees F in the 21st century (Karl et al. 2009). 

Any addition to GHG emissions could contribute to long-term effects on climate change.  
However, when compared to the regional, national, and global rates, the GHG emissions 
estimated for the proposed project are negligible (see Chapter 22, Greenhouse Gases).   

26.3.18 Climate 

No impacts on climate from the transmission line have been identified.  As a result, there are no 
cumulative impacts on climate from the project.  Climate would have low impacts on the 
transmission line project.  Impacts are dependent on terrain and the varying climate at different 
elevations.  These impacts are temporary and not cumulative in nature, and there would be no 
cumulative impacts from climate for the project. 
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Chapter 27 Consultation, Review, 
and Permit Requirements 

This chapter addresses federal statutes, implementing regulations, and Executive Orders (EOs) 
and other consultation, review, and permit requirements that are potentially 
applicable to the project.  This EIS is being sent to Tribes; federal agencies; 
and regional, state, and local governments as part of the consultation process 
for this project. 

27.1 National Environmental Policy Act  

This EIS has been prepared by BPA pursuant to regulations implementing the NEPA (42 USC 4321 
et seq.), which requires federal agencies to assess, consider, and disclose the impacts that their 
actions may have on the environment.  BPA has assessed the potential environmental impacts of 
the project in this EIS, has made this EIS available for public comment, and will consider the 
potential impacts and public comments when making decisions regarding the project.  

27.2 Endangered Species Act of 1973 

The ESA of 1973 (16 USC 1536) as amended in 1988, establishes a national program for the 
conservation of threatened and endangered species of fish, wildlife and plants, and the 
preservation of the ecosystems on which they depend.  The ESA is administered by the USFWS 
for wildlife, plants, and freshwater species and by NOAA Fisheries for marine and anadromous 
species.  The ESA defines procedures for listing species, designating critical habitat for listed 
species, and preparing recovery plans.  It also specifies prohibited actions and exceptions.  
Section 7 of the ESA requires federal agencies to ensure that the actions they authorize, fund, 
and carry out do not jeopardize endangered or threatened species or their critical habitats.  A 
federal agency also is required to consult with the USFWS and/or NOAA Fisheries if it is 
proposing an action that may affect listed species or their designated critical habitat.  If listed 
species or designated critical habitat are present and could be affected by the Proposed Action, 
Section 7 requires that the federal agency prepare a biological assessment (BA) to analyze the 
potential effects of the action on listed species and critical habitat and make an effect 
determination for each species.  USFWS or NOAA Fisheries review the BA and, if they conclude 
that the action may adversely affect a listed species or their habitat, issue a biological opinion, 
which includes a take statement and a list of reasonable and prudent alternatives to follow 
during construction.  If USFWS or NOAA Fisheries find that the project may affect, but is not likely 
to adversely affect a listed species or their habitat, they will issue a letter of concurrence.   

BPA reviewed the federal lists of the threatened and endangered plant, wildlife, and fish species 
that may occur in Cowlitz and Clark counties, Washington and Multnomah County, Oregon.  
From these lists and other database information provided by WDFW and WDNR, BPA determined 
that six federally protected threatened or endangered plant species could occur in the project 
area:  golden paintbrush, Pacific fleabane, Willamette Valley daisy, water howellia, Bradshaw’s 
lomatium, Nelson’s checker‐mallow, and Kincaid’s lupine.  BPA determined that three federally 
protected threatened or endangered wildlife species could occur in the project area:  marbled 
murrelet, spotted owl, and Columbian white‐tailed deer.  BPA also determined that eight 
federally protected fish species—bull trout, coho salmon, Chinook salmon, chum salmon, 
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steelhead, eulachon, green sturgeon, and sockeye salmon – could occur in the project area.  
Many evolutionary significant units of these species occur solely along their migration route in 
the Columbia River; others include spawning and rearing use in Columbia River tributaries.   

The assessment of potential occurrences of threatened and endangered plant, animal, and fish 
species and their habitats, and potential impacts to these species from the project, are discussed 
in Chapter 17, Vegetation; Chapter 18, Wildlife; and Chapter 19, Fish.  As discussed in these 
chapters, the proposed project could cause impacts to protected plant, wildlife, and fish species 
and their critical habitat.   

Bradshaw’s lomatium is the only plant species that currently has been documented to occur 
within a 2‐mile‐wide corridor of the West Alternative and Options and Crossover Option 1.  If 
avoidance is not possible, impacts could occur to this species from project activities.  No critical 
habitat for federally listed plant species is currently designated in the study area.   

While suitable habitat may occur along all the action alternatives, the Columbian white‐tailed 
deer is not known to occur nor is it likely to occur in the study area.  The northern spotted owl is 
the only wildlife species that currently has been documented to occur within a 2‐mile‐wide 
corridor of the Central, East, and Crossover alternatives.  Low impacts would occur to the spotted 
owl for the West Alternative because potential habitat conducive to the owl that would be 
removed would be of marginal quality, and no documented northern spotted owl circles would 
be affected.  Impacts from the Central, East, and Crossover alternatives would be moderate since 
habitat would be removed from within documented northern spotted owl circles:  the East and 
Crossover alternatives would also affect some high quality potential habitat.  While there is one 
documented occurrence of the marbled murrelet about 3 miles northeast of the Casey Road 
Substation site, and the northern portions of all four action alternatives cross through the 
Western Washington Coast Range Conservation Zone for marbled murrelet, the western‐most 
portions of the action alternatives are at the furthest eastern edge of the species’ range, where 
nesting is less likely to occur.  In addition, only a small amount of the habitat that would be 
removed within the conservation zone is suitable old‐growth/mature forest habitat.  Impacts 
from loss of potential habitat within the conservation zone would be low.  Similar to plants, no 
critical habitat for federally listed wildlife species is currently designated in the study area.  

Project impacts to hydrology, sediment delivery, riparian, and floodplains in watersheds, 
including alteration of riparian habitat through loss of streambank stability, large woody debris 
recruitment, stream shade, and nutrients, affect the productivity of fish habitat.  The project 
would clear forested vegetation along about 2 to 3 miles of fish‐bearing streams, including 
critical habitat for fish.  Loss of riparian function would be greatest along the Central Alternative 
and options and least along the West Alternative and options.  The West Alternative and options 
also would have the lowest impact on fish compared to other alternatives.  This alternative 
includes a high number of stream crossings, although impacts to fish habitat at many of these 
crossings would be low because riparian vegetation has already been removed.  The Crossover 
Alternative and options would have the highest impact on fish.  Many of the streams crossed 
would require riparian clearing in highly‐functional riparian zones.  While none of the alternatives 
and options would cause a substantial risk to listed species, additional impacts will further 
degrade the state of ESA‐listed species from current levels.  No critical habitat for fish species is 
crossed by the action alternatives.  
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BPA is consulting with USFWS and NOAA Fisheries under Section 7 of the ESA regarding these 
species.  Field surveys would be conducted as needed in spring 2013 to confirm the presence 
and/or absence of listed species in the project area and to aid in Section 7 consultation. 

27.3 Fish and Wildlife Conservation Act of 1980 

This federal act (16 USC §§ 2901 et seq.) encourages federal agencies to conserve and promote 
the conservation of nongame fish and wildlife species and their habitats.  A separate act, the Fish 
and Wildlife Coordination Act (16 USC 661 et seq.) requires federal agencies undertaking projects 
on water resources to consult with the USFWS and the state agency responsible for fish and 
wildlife resources.   

The proposed project could cause impacts on nongame species (see Section 27.2, Endangered 
Species Act of 1973).  BPA is consulting and coordinating with federal and state agencies 
responsible for the management of these species.  Mitigation designed to avoid and minimize 
impacts to fish and wildlife and their habitats is identified in Chapter 18, Wildlife and Chapter 19, 
Fish. 

27.4 Magnuson-Stevens Fishery Conservation 
and Management Act 

Under Section 305(b)(4) of the Magnuson‐Stevens Fishery Conservation and Management Act 
(Magnuson‐Stevens Act), the fisheries division of NOAA Fisheries is required to provide essential 
fish habitat (EFH) conservation and enhancement recommendations to federal and state 
agencies for actions that adversely affect EFH.  EFH includes all streams, lakes, ponds, wetlands, 
and other currently viable water bodies and most of the habitat historically accessible to salmon 
that has been designated EFH. 

Wherever possible, NOAA Fisheries uses existing interagency coordination processes to fulfill EFH 
consultations with federal agencies.  EFH occurs in the Columbia River and its tributaries 
throughout the project area.  As discussed in Chapter 19, Fish, the proposed project could cause 
impacts on waters and substrate necessary to fish species covered under EFH—salmon stocks—
for spawning, breeding, feeding, and growth to maturity.  Mitigation designed to avoid and 
minimize impacts to fish and their habitats is identified in Chapter 19, Fish.  BPA will continue to 
coordinate and consult with NOAA Fisheries to ensure appropriate mitigation measures would be 
used to minimize impacts to EFH.  

27.5 Migratory Bird Treaty Act of 1918 

This act implements various treaties and conventions between the United States and other 
countries, including Canada, Japan, Mexico, and the former Soviet Union, for the protection of 
migratory birds (16 USC 703‐712, July 3, 1918, as amended through 1989).  Under the act, taking, 
killing, or possessing migratory birds, their eggs, or nests is unlawful.  Most species of birds are 
classified as migratory under the act, except for upland and non‐native birds such as pheasant, 
chukar, gray partridge, house sparrow, and European starling.   

The project may impact migratory birds through increased potential for power line collisions, loss 
of habitat, potential disruption of navigational mechanisms by EMF, and potential disruption of 
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breeding if temporary construction activities occur during the breeding season.  Potential 
impacts on migratory birds and mitigation measures are discussed in Chapter 18, Wildlife.  In 
accordance with the Memorandum of Understanding signed in 2006 between the USFWS and 
the USDOE, BPA will consult with the USFWS to ensure appropriate mitigation measures would 
be implemented to minimize the risk of bird mortality and help promote the conservation of 
migratory bird populations. 

27.6 Bald and Golden Eagle Protection Act of 
1940 

The Bald and Golden Eagle Protection Act of 1940 prohibits the taking or possessing of and 
commerce in bald and golden eagles, with limited exceptions (16 USC 668‐668d, June 8, 1940, as 
amended 1959, 1962, 1972, and 1978).  The Act only covers intentional acts or acts in "wanton 
disregard" of the safety of bald or golden eagles.  Because eagles use portions of the project area 
for foraging, perching, roosting, and nesting, there is a possibility some eagles could be killed.  
However, because the Bald Eagle and Golden Eagle Protection Act only covers intentional acts, or 
acts in "wanton disregard" of the safety of bald or golden eagles, this project is not subject to this 
act. 

27.7 Federal Noxious Weed Act 

This federal act, as amended in 2009, directs federal agencies to manage undesirable plant 
species on federal lands when management programs for those species are in place on state or 
private land in the same area (7 USC § 2814) (1990).  Undesirable plant species are defined as 
those that are classified as undesirable, noxious, harmful, exotic, injurious, or poisonous, 
pursuant to state or federal law.  A noxious weed list (7 CFR 360.200) is developed by the 
Secretary of Agriculture, which lists noxious weeds (as defined by the Plant Protection Act) that 
are subject to restrictions on interstate movement (7 USC § 7712).   

Construction and maintenance activities would create some risk of spreading undesirable plant 
species in the project area in Cowlitz and Clark counties, Washington and Multnomah County, 
Oregon.  If privately or state‐managed undesirable plant species are found or spread during 
project construction or maintenance, BPA will coordinate with the state, county, and landowners 
regarding their control or eradication (BPA 2000a).  Pre‐ and post‐construction surveys would 
also be conducted for undesirable plant species included on the federal noxious weed lists and 
included on Oregon and Washington state and county lists.  See Chapter 17, Vegetation, for a 
discussion of species, impacts, and mitigation measures. 

27.8 Clean Air Act 

The Clean Air Act as revised in 1990 (PL 101‐542, 42 USC §7401) requires EPA and the states to 
carry out programs intended to ensure attainment of National Ambient Air Quality Standards.  
The EPA is authorized to establish air quality standards for six "criteria" air pollutants:  carbon 
monoxide, lead, nitrogen dioxide, ozone, particulate matter (PM2.5, PM10), and sulfur dioxide.  
The EPA uses these six criteria pollutants as indicators of air quality.  The EPA has established 
NAAQS for each criteria pollutant, which defines the maximum legally allowable concentration.  
If the standard for a pollutant is exceeded, adverse effects on human health may occur.  When 
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an area exceeds these standards, it is designated as a nonattainment area.  Pollution control 
measures are mandated for federal actions in nonattainment areas. 

A nonattainment area can be listed for any one, or more, of the criteria pollutants.  An area that 
was once a nonattainment area, but has since improved its air quality enough so that it now 
meets the EPA established air quality standards, is upgraded to a maintenance area designation.  
Maintenance areas also have pollution controls imposed on them, but because the air quality is 
not as poor as in nonattainment areas, the control standards are not as strict.  All other areas not 
listed by the EPA for air quality degradation are considered attainment areas.  The General 
Conformity Requirements of the Code of Federal Regulations require that federal actions do not 
interfere with state programs to improve air quality in nonattainment areas.  There are no 
nonattainment areas in the project area.   

Of the six criteria air pollutants, particulate matter (PM) is the main concern for transmission 
line, substation, and access road construction activities.  PM10 are particles with an aerodynamic 
diameter smaller than 10 micrometers (µm) and include: "dust, dirt, soot, smoke, and liquid 
droplets directly emitted into the air by sources such as factories, power plants, cars, 
construction activity, fires, and natural windblown dust" (EPA 2003).  PM2.5 are "fine particles" 
with an aerodynamic diameter smaller than 2.5 µm.  PM2.5 particles can be "directly emitted 
from sources such as forest fires or they can form when gases emitted from power plants, 
industry and automobiles react in the air" (EPA 2006). 

In the project area, authority for ensuring compliance with the Clean Air Act is delegated to the 
Washington Department of Ecology, Southwest Region and the Oregon DEQ.  Each agency has 
regulations requiring all industrial activities (including construction projects) to minimize 
windblown fugitive dust.  RCW Chapter 70.94 (Washington Clean Air Act) and WAC 
Chapter 173‐400 (general regulations for air pollution sources); and ORS Chapter 468a (Oregon 
air quality statutes) and OAR Divisions 200‐268 (Oregon air quality rules) require owners and 
operators of fugitive dust sources to prevent fugitive dust from becoming airborne and to 
maintain and operate sources to minimize emissions.  Air quality impacts from fugitive dust and 
emissions of the project are discussed in Chapter 21, Air Quality. 

27.9 Greenhouse Gases 

Executive Orders 13423 and 13514 require federal agencies to measure, manage, and reduce 
greenhouse gas emissions by agency‐defined target amounts and dates (The White House 2009).  
BPA is currently developing a Sustainability Action Plan, which addresses managing and reducing 
greenhouse gas emissions by the agency.  The project would remove carbon sequesters (trees 
and other vegetation) and generate emissions of gases (such as carbon dioxide) that contribute 
to global warming.  Construction of the project would produce an estimated 39,600 metric tons 
in greenhouse gas emissions over the course of 30 months, and operation and maintenance of 
the line would produce an estimated 3,600 metric tons per year. The project is estimated to 
produce an annualized average of 4,400 metric tons of greenhouse gas over the life of the 
project.  See Chapter 22, Greenhouse Gases, for the complete analysis and discussion. 

27.10 Clean Water Act 

 Section 404 of the Federal Clean Water Act (CWA) (33 USC §§ 1251 et seq.) is administered by 
the U.S. Army Corps of Engineers (Corps), and regulates the discharge of dredged or fill material 



Chapter 27 Consultation, Review, and Permit Requirements 

27‐6  I‐5 Corridor Reinforcement Project Draft EIS 
November 2012 

into waters of the United States, including wetlands and streams.  Because BPA would be placing 
fill into wetlands and streams to construct the project, a Section 404 permit would be required.   

As part of the project coordination, BPA is working with the Corps to comply with the CWA 
Section 404(b)(1) guidelines established by the EPA (40 CFR Part 230, Section 40(b)(1)).  The 
purpose of the guidelines is to restore and maintain the chemical, physical and biological 
integrity of waters of the U.S. through the control of discharges of dredged or fill material.   
These guidelines prohibit discharges of dredged or fill material into waters of the U.S. if there is a 
practicable alternative to the proposed project that would have less adverse impact on the 
aquatic ecosystem, including wetlands, and that does not have other significant environmental 
consequences (40 CFR 230.10(a)).  An alternative is considered “practicable” if it is “available and 
capable of being done after taking into consideration cost, existing technology, and logistics in 
light of overall project purposes” (40 CFR 230.10(a)(2)).  

When an activity is proposed to occur in a special aquatic site (i.e., wetland fill) and it is not water 
dependent, the CWA regulations also presume that practicable alternatives that do not involve 
special aquatic sites are available, and that these alternatives would have less adverse impact on 
the aquatic ecosystem.   Both of these presumptions must be clearly analyzed as a prerequisite 
to complying with the guidelines, and thus to potential permit issuance.  BPA is preparing a 
Section 404(b)(1) alternatives analysis evaluation to provide the Corps with the necessary 
information regarding the availability of practicable alternatives to the proposed project and to 
identify the least environmentally damaging practicable alternative.  

The CWA also requires that applicants take all appropriate and practicable steps to avoid and 
minimize adverse impacts to waters of the U.S.   To offset impacts that are unavoidable, the 
Corps requires applicants to provide compensatory mitigation to ensure that an activity complies 
with Section 404(b)(1) guidelines.  The process of incorporating all appropriate and practicable 
measures to avoid, minimize and, finally, compensate for impacts to aquatic resources caused by 
permit actions, is referred to as mitigation sequencing.  As discussed in Chapter 16, Wetlands, 
constructing towers and roads for the project would require the filling of up to 38 acres of 
wetlands.  BPA is therefore coordinating with the Corp to prepare a mitigation plan in 
accordance with the Federal Compensatory Mitigation for Losses of Aquatic Resources Final Rule 
(33 CFR Parts 332, April 10, 2008).  In both Washington and Oregon, compensatory mitigation 
options, in order priority, include mitigation banks, in‐lieu fee programs, and permittee‐
responsible compensatory mitigation.  The Corps describes mitigation banking as “the 
restoration, creation, enhancement, or preservation of wetlands to compensate for unavoidable 
wetland losses in advance of development actions.  Banking typically involves the consolidation 
of small, fragmented wetland mitigation projects into one large contiguous site.  Units of 
restored, created, enhanced or preserved wetlands are expressed as ‘credits,’ which may 
subsequently be withdrawn to offset ‘debits’ incurred at a project development site.” 

The mitigation plan is intended to address requirements of both Section 401 and Section 404 of 
the CWA, and would be prepared in accordance with the EPA, Corps, and Ecology interagency 
guidance on wetland mitigation in Washington State, Wetland Mitigation in Washington State: 
Part 1—Agency Policies and Guidance (March 2006) and Wetland Mitigation in Washington 
State: Part 2—Developing Mitigation Plans (March 2006).   

CWA provisions relating to water quality are also implemented by state water quality agencies.  
Section 401 of the CWA requires applicants for Section 404 permits to obtain a Water Quality 
Certification from the certifying State agency, which is the Washington Department of Ecology 
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(Ecology) in Washington, and the Oregon Department of Environmental Quality (ODEQ) in 
Oregon.  Ecology reviews applications under the requirements of RCW 90.48, and ODEQ reviews 
applications under Oregon Administrative Rules (OAR) 340 Divisions 41, 42, and 45.  Application 
for and granting of a construction stormwater permit fulfills many of the application 
requirements for a Section 401 certification.  For Sections 404 and 401 verification and approval 
in Washington, project information would be submitted jointly to the Corps and Ecology using 
the Joint Aquatic Resources Permit Application.  In Oregon, applications are submitted jointly to 
the Corps and ODEQ using the Joint Permit Application.  The Corps Section 404 permit is issued 
only after the affected state certifies that existing water quality standards would not be violated.   

Section 402 of the CWA addresses requirements for National Pollutant Discharge Elimination 
System (NPDES) permits.  Section 402 requires an entity to obtain a permit for discharges of 
pollutants into navigable waters of the state.  In Washington, NPDES construction stormwater 
permits require notification to Ecology in advance of ground disturbing activities of 1 acre or 
more.  Stormwater controls must be developed to address during and post‐construction erosion 
control, treatment and discharge of dewatering water (if any), and other construction‐related 
activities that could affect receiving water quality.  These controls must be documented in a 
Stormwater Pollution Prevention Plan.  The SWPPP is developed during final project design, 
adapted by the contractor before construction, and revised on site as necessary.  A copy of the 
SWPPP is maintained on site during construction and is a basis for environmental compliance 
inspection during construction.  The BMPs specified in the SWPPP must be inspected periodically 
by a state‐certified inspector.  Sampling and analysis of stormwater runoff is required to 
demonstrate compliance with discharge limits. 

In Oregon, NPDES stormwater regulations also require the notification of ODEQ for ground 
disturbance activities greater than 1 acre.  State regulations require the use of BMPs for control 
of erosion, stormwater discharges, and non‐stormwater discharges to waters of the state.  The 
BMPs, including depiction of structural BMPs on grading plans and in specifications, must be 
documented in an Erosion and Sediment Control Plan.  This plan must be adhered to or 
appropriately modified during construction.  If sufficient quantities of hydrocarbons or other 
regulated liquids are maintained on site, a SPCC plan could also be required. 

Section 303(d) of the CWA requires states, territories, and authorized Tribes to develop lists of 
impaired waters.  These are waters where technology‐based regulations and other required 
controls are not stringent enough to meet the water quality standards set by states.  Thirteen 
streams located in the Cowlitz, Lewis, and Salmon‐Washougal Water Resource Inventory Areas 
(WRIAs) that would be crossed by or potentially impacted by the project are on the 303(d) list 
including Ostrander Creek, South Fork of Ostrander Creek, Riley Creek, Lockwood, East Fork 
Lewis River, Salmon Creek, Mason Creek, Dwyer Creek, Arkansas Creek, Monahan Creek, 
Delameter Creek, Lacamas Creek, and Coweeman River.  Most of these streams are listed for 
elevated water temperature.  Riley Creek and Lacamas Creek are listed for elevated levels of 
fecal coliform, and Dwyer Creek and Lacamas Creek are listed for low levels of dissolved oxygen.  
No streams listed as impaired on Oregon’s 303(d) list are crossed by the project.    

Section 303d requires that states establish priority rankings for waters on the lists and the 
development of Total Maximum Daily Loads (TMDLs) for streams.  A TMDL is a calculation of the 
maximum amount of a pollutant that a water body can receive and still safely meet water quality 
standards.  The TMDL implementation plans for three of these creeks are under development 
and one has EPA approval on the TMDL and implementation plan, as described below.  There are 
no TMDLs currently under development for Ostrander Creek, South Fork of Ostrander Creek, 
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Arkansas Creek, Delameter Creek, Monahan Creek, Riley Creek, Mason Creek, and Coweeman 
River (EPA 2011c). 

The TMDL for the East Fork Lewis River is currently being developed by Ecology.  Ecology is 
currently analyzing and modeling temperature data, developing fecal coliform and temperature 
load allocations, and drafting a study report to support development of the water cleanup plan 
(Ecology 2011b).  

Dwyer Creek is within the study area of the Lacamas Creek TMDL, which is currently being 
developed by Ecology.  The Lacamas Creek Quality Assurance Project Plan was prepared in 
February 2011 (Ecology 2011a).  This technical study is part of the four‐ to five‐year process of 
monitoring, determining required pollution reductions, and developing a detailed clean‐up plan.   

The TMDL and implementation plan for Salmon Creek have been approved by the EPA 
(Ecology 2011e).     

If sufficient quantities of hydrocarbons or other regulated liquids are maintained on site, an SPCC 
plan could also be required according to state regulations (40 CFR 112).  The plan must be 
adhered to during construction. 

See Chapter 15, Water, and Chapter 16, Wetlands, for analysis and discussion of impacts and 
mitigation measures.     

27.11 Floodplains and Wetlands (Executive 
Orders 11988 and 11990) 

The U.S. Department of Energy mandates that impacts to floodplains and wetlands be assessed 
and alternatives for protection of these resources be evaluated in accordance with Executive 
Orders 11988 and 11990, along with the Compliance with Floodplain/Wetlands Environmental 
Review Requirements (10 CFR 1022.12). 

There are 16 FEMA‐designated 100‐year flood inundation zones (or floodplains) crossed by the 
project, including Leckler Creek, Cowlitz River, Coweeman River, Kalama River, Little Kalama 
River, Lewis River, East Fork of Lewis River, Salmon Creek, Burnt Bridge Creek, Little Washougal 
River, Washougal River, Lacamas Creek, Ostrander Creek, Speelyai Creek, Canyon Creek, and 
Columbia River.  Up to 10 towers and about a mile of new and improved access roads for the East 
Alternative to 32 towers and 6 miles of roads for the West Alternative would be constructed in 
these floodplains.   

The action alternatives cross wetlands that could be permanently filled by the construction of 
substations, towers, and roads.  Acres estimated to be filled would be 38 acres, West Alternative; 
20 acres, Central Alternative; 22 acres, East Alternative; and 26 acres, Crossover Alternative.  
Additional clearing of scrub‐shrub wetlands (but no fill) within the 150‐foot right‐of‐way is 
estimated to be 62 acres for the West Alternative; 16 acres, Central Alternative; 23 acres, East 
Alternative; and 35 acres, Crossover Alternative.  Clearing of forested wetlands is estimated to be 
about 54 acres for the West Alternative; 69 acres, Central Alternative; 61 acres, East Alternative; 
and 53 acres, Crossover Alternative.  Clearing in scrub‐shrub and forested wetlands would 
convert these wetlands to emergent wetlands.   
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As described above, BPA would work with the Corps in the Seattle and Portland Districts to 
develop appropriate compensatory mitigation.  Ecology, DSL, and potentially affected counties 
and cities may also be involved to identify appropriate mitigation for impacted wetlands.   

Impacts on and mitigation for streams, floodplains, and wetlands are discussed in Chapter 15, 
Water and Chapter 16, Wetlands.  Mitigation included in the project design for these resources is 
also presented in Table 3‐2. 

27.12 Rivers and Harbors Act of 1899 

Section 10 of the Rivers and Harbors Act of 1899 (33 USC § 403) regulates all work in or affecting 
navigable waters of the United States.   This regulation is administered by the Corps, and 
addressed structures or work that affect the course, location, condition or capacity of navigable 
waterways.  Several navigable waters are located within the project area, including the Cowlitz 
River, Columbia River, and select reaches of other rivers. 

In‐water work could be required for the construction of one tower to support the transmission 
line crossing at the Columbia River.  The project also would require conductors that would span 
the navigable waters of the Columbia River, a "water of the United States" as defined in the 
Rivers and Harbors Act and a navigable water as described by the Corps.  Pursuant to the 
implementing regulations for Section 10, Section 10 permits are required for power transmission 
lines crossing navigable waters of the United States unless those lines are part of a water power 
project subject to the regulatory authorities of the U.S. Department of Energy under the Federal 
Power Act of 1920 (33 CFR §322).  Therefore, a Section 10 permit would be required for this 
project. 

27.13 Coastal Zone Management Act 

The Coastal Zone Management Act was passed in 1972 to encourage the appropriate 
development and protection of the nation’s coastal and shoreline resources.  The Washington 
Coastal Zone Management Program defines the state’s coastal zone to include 15 counties with 
marine shorelines.  Clark and Cowlitz counties are not considered part of the coastal zone.  
Oregon’s program generally defines the coastal zone to include those counties west of the 
coastal mountain range, between the Washington and California borders.  Multnomah County is 
not considered part of the coastal zone.  

27.14 Hazardous Materials 

27.14.1 Resource Conservation and Recovery Act 

The Resource Conservation and Recovery Act (RCRA) (42 USC §6901 et seq. [1976], regulations 
under 40 CFR 240‐271), as amended, provides a program for managing and controlling hazardous 
waste by regulating generators and transporters of hazardous waste, and owners and operators 
of hazardous waste treatment, storage, and disposal (TSD) facilities.  Under RCRA regulations, 
hazardous waste is tracked by manifest from its point of generation until it reaches a TSD facility 
(“cradle to grave”).  Generators, transporters, and operators of TSD facilities are required to 
notify the EPA or authorized state agency of hazardous waste activities and are each issued an 
EPA identification number.  Each TSD facility owner or operator is required to have a permit 
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issued by the EPA or the state.  Both Washington and Oregon are authorized by the EPA to 
regulate hazardous waste activities in their respective states. 

Paint from surfaces coated before 1978, such as on existing river crossing towers, would be 
assumed to contain lead or other heavy metals unless laboratory analysis proves otherwise.  A 
lead abatement plan would be implemented that would cover removal and disposal of any paint 
chips in accordance with all federal, state and local environmental and safety standards.  

Small amounts of hazardous wastes may be generated by the project (such as paint products, 
motor and lubricating oils, herbicides, or solvents) during construction or operation and 
maintenance. These materials would be transported and disposed according to RCRA and state 
regulations. 

27.14.2 Toxic Substances Control Act 

The Toxic Substances Control Act (TSCA) (15 USC §2601 et seq. [1976], regulations under 40 CFR 
700‐799) is intended to protect human health and the environment from toxic chemicals.  
Section 6 of the Act regulates the use, storage, and disposal of PCBs.  BPA adopted guidelines to 
ensure that PCBs are not introduced into the environment.  Equipment used for this project will 
not contain PCBs.  Any equipment removed that may have PCBs will be handled according to the 
disposal provisions of the TSCA regulation. 

27.14.3 Federal Insecticide, Fungicide and Rodenticide 
Act 

The Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) (77 USC §136 et seq. [1996], and 
regulations under 40 CFR 162‐180) registers and regulates pesticides.  BPA limits it use of 
herbicides (a kind of pesticide) and uses herbicides only under controlled circumstances.  
Herbicides are used on transmission line rights‐of‐way and in substation yards to control 
vegetation, including noxious weeds.  When BPA uses herbicides, the date, dose, and chemical 
used are recorded and reported to state regulatory agencies.  Herbicide containers are disposed 
of according to RCRA and state regulations. 

27.15 Cultural Resources 

Preserving cultural resources allows Americans to have an understanding and appreciation of 
their origins and history.  A cultural resource is an object, structure, building, site or district that 
provides irreplaceable evidence of natural or human history of national, state or local 
significance.  Cultural resources include National Landmarks, archeological sites, properties of 
traditional religious and cultural importance to a Native American Tribe (also known as 
Traditional Cultural Properties), and other properties listed (or eligible for listing) on the National 
Register of Historic Places. American Indian Tribes have rights under specific laws, as well as the 
opportunity to voice concerns about issues under these laws when their aboriginal territory falls 
within a proposed project area. 

Laws and other directives for the management of cultural resources include the following: 

• National Historic Preservation Act (NHPA) of 1966 (16 USC 470 et seq.), as amended, 
inclusive of Section 106 
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• Executive Order 13007 Indian Sacred Sites 

• American Indian Religious Freedom Act of 1978 (PL 95‐341, 92 Stat. 469, 42 USC 1996, 
1996a) 

• Antiquities Act of 1906 (16 USC 431‐433) 

• Historic Sites Act of 1935 (16 USC 461‐467) 

• Archaeological Data Preservation Act (ADPA) of 1974 (16 USC 469 a‐c) 

• Archaeological Resources Protection Act (ARPA) of 1979 (16 USC 470 et seq.), as 
amended 

• Native American Graves Protection and Repatriation Act (NAGPRA) (25 USC 3001  
et seq.) 

Section 106 of the NHPA requires federal agencies to take into account the effects of their 
undertakings on historic properties, and afford the Advisory Council on Historic Preservation 
(ACHP) an opportunity to comment.  Historic properties are properties that are included in the 
National Register of Historic Places or that meet the criteria for the National Register.  If a federal 
agency plans to undertake a type of activity that could affect historic properties, it must consult 
with the appropriate State Historic Preservation Officer (SHPO) and/or Tribal Historic 
Preservation Officer (THPO) to make an assessment of the property and to assess adverse effects 
on identified historic properties.  The NHPA specifies that Traditional Cultural Properties or TCPs 
may be determined to be eligible for inclusion on the National Register of Historic Places.  In 
carrying out its responsibilities under Section 106, a federal agency is required to consult with 
any Native American Tribe that attaches religious or cultural significance to any such properties.  
NAGPRA requires consultation with appropriate Native American Tribal authorities before the 
excavation of human remains or cultural items (including funerary objects, sacred objects, and 
cultural patrimony) on federal lands or for projects that receive federal funding.  NAGPRA 
recognizes Native American ownership interests in some human remains and cultural items 
found on federal lands and makes illegal the sale or purchase of Native American human 
remains, whether or not they derive from federal or Indian land.  Repatriation, on request, to the 
culturally affiliated Tribe is required for human remains. 

Executive Order 13007 addresses "Indian sacred sites" on federal and tribal land.  "Sacred site" 
means any specific, discrete, narrowly delineated location on federal land that is identified by a 
Tribe, or a Tribal individual determined to be any appropriately authoritative representative of a 
Native American religion.  The site is sacred by virtue of its established religious significance to, 
or ceremonial use by, a Native American religion, provided that the Tribe or appropriately 
authoritative representative of an Indian religion has informed the agency of the existence of 
such a site.  This order calls on agencies to do what they can to avoid physical damage to such 
sites, accommodate access to and ceremonial use of Tribal sacred sites, facilitate consultation 
with appropriate Native American Tribes and religious leaders, and expedite resolution of 
disputes relating to agency action on federal lands.  The American Indian Religious Freedom Act 
protects and preserves to American Indians their inherent right of freedom to believe, express, 
and exercise traditional religions. 

Background research within the project’s area of potential effect identified the presence of 
historic and archaeological resources, and ethnographic resources that may be eligible.  Cultural 
resources are discussed in Chapter 13, Cultural Resources.  Surveys completed before 
construction would confirm cultural resources sites that could be impacted if they could not be 
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avoided.  If, during construction, previously unidentified cultural resources are found that would 
be adversely affected by the project, BPA would follow all required procedures set forth in the 
NHPA, NAGPRA, ARPA, and the American Indian Religious Freedom Act.  Also, if some sites 
cannot be avoided, BPA will consult with federal and state agency landowners and the 
Washington or Oregon SHPO to determine if those sites are eligible for a listing under the NRHP.  
If they are, then in consultation with the appropriate federal and state agency landowners, 
SHPO, or the affected Tribe's THPO, effects will be evaluated and appropriate mitigation applied. 

27.16 Tribal Consultation  

In addition to the laws and directives mentioned above, the federal government has a general 
trust responsibility with Tribal governments.  BPA recognizes that trust responsibility derives 
from the historical relationship between the federal government and the Tribes as expressed in 
treaties, statutes, Executive Orders, and federal Indian case law.  

BPA’s Tribal Policy follows the principles set forth in the Department of Energy’s American Indian 
Policy (USDOE Order No. 1230.2—Apr. 8, 1992).  BPA fully respects Tribal law, and recognizes 
Tribal governments as sovereigns.  BPA will consult with Tribal governments to assure that Tribal 
rights and concerns are considered prior to BPA taking actions, making decisions, or 
implementing programs that may affect Tribal resources.  BPA recognizes that Tribal interests are 
not limited to cultural resources but may also include fish, wildlife, water resources and 
wetlands, vegetation, health, socioeconomic impacts, noise, and visual resources.  BPA also 
recognizes that Tribes may have specific rights reserved under treaties, such as fishing, hunting, 
gathering and grazing rights.  The Corps, as a federal permitting agency, may also conduct tribal 
consultation as part of their permit review process.   

Throughout the EIS process, BPA has worked to involve and consult with Tribes and relevant 
agencies in the project area.  These included the Confederated Tribes of Chehalis, Cowlitz Indian 
Tribe, Quinault Tribe of Quinault Reservation, Confederated Tribes of Grande Ronde, 
Confederated Tribes of the Warm Springs Reservation, Confederated Tribes of the Umatilla 
Indian Reservation, Nez Perce Tribe, and the Confederated Tribes and Bands of the Yakama 
Nation.  BPA has reached out to its tribal counterparts to share and gather information, to 
coordinate project activities where appropriate, to address tribal concerns, and to invite further 
consultation.  No Tribe has requested formal government‐to‐government consultation meetings 
to date. 

27.17 Federal Aviation Administration 

As part of the transmission line design process, BPA would comply with FAA procedures.  
According to FAR 49 CFR Part 77.13, the FAA requires BPA to submit its designs for FAA approval 
if a proposed structure is taller than 200 feet from the ground or water surface where the line 
crosses a body of water, if a conductor is 200 feet above the ground or water surface where the 
line crosses a body of water, or if any part of the proposed transmission line or its structure are 
within a prescribed distance of an airport.  According to FAR 49 CFR Part 77.17, BPA must submit 
Form 7460‐1 (Notice of Proposed Construction or Alteration) for a preliminary transmission line 
design and receive conditional approval at least 30 days before construction.  The FAA would 
then conduct its own study of the project and make recommendations to BPA for airway marking 
and lighting.  General BPA policy is to follow FAA recommendations (see Chapter 12, 



Chapter 27 Consultation, Review, and Permit Requirements 

I‐5 Corridor Reinforcement Project Draft EIS  27‐13 
November 2012 

Transportation).  BPA will coordinate with the FAA concerning the proposed project and to 
provide information to the FAA to aid in its review process. 

27.18 National Trails System Act 

The National Trails System Act of 1968 (16 USC §§ 1241–1251) established a National Trails 
System with the purpose of promoting the preservation of, public access to, travel within, and 
enjoyment and appreciation of the open‐air, outdoor areas and historic resources of the nation.  
The Act and its subsequent amendments have created a network of national scenic, historic, and 
recreational trails throughout the United States.  The project area contains two national trails:  
the Lewis and Clark National Historic Trail, and the Oregon National Historic Trail, both 
administered by the National Park Service (NPS).  BPA would work with the NPS as required to 
minimize impacts to these trails. 

27.19 Lewis and Clark National Historic Trail   

This approximately 3,700‐mile‐long trail was established under the National Trails System Act 
through an act of Congress in 1978, and is administered by the NPS as a component of the 
National Park System (NPS 2009).  The primary purpose of this trail is to commemorate the Lewis 
and Clark Expedition of 1804‐06.  Generally tracing the courses of the Missouri and Columbia 
rivers, the Lewis and Clark National Historic Trail stretches through 11 states from a point near St. 
Louis, Missouri to where the Columbia River drains into the Pacific Ocean.  From about Richland, 
Washington westward, the trail generally follows the Columbia River to the Pacific Ocean.   

A Comprehensive Management Plan (CMP) was prepared for the Lewis and Clark National 
Historic Trail in 1982, and the NPS is currently in the process of developing a new CMP.  The 1982 
CMP recommends various trail sites, segments, and routes.  In the project area, the Columbia 
River and its shores are considered a water trail, and U.S. Highway 197, Washington SR 14, and 
various local roads on the north side of the Columbia River are considered a motor route.  The 
CMP also identifies various campsites and portage points of the Lewis and Clark Expedition along 
the Columbia River in the project area.  All action alternatives would cross over the Columbia 
River and the trail.   

27.20 Oregon National Historic Trail 

This approximately 2,170‐mile‐long trail was established under the National Trails System Act 
through an act of Congress in 1978, and is administered by the NPS as a component of the 
National Park System (NPS 2006).  The purposes of this trail are to (1) identify, preserve, and 
interpret the sites, route, and history of the trail, and (2) commemorate the westward 
movement of emigrants to the Oregon County.  The Oregon National Historic Trail extends 
approximately from Kansas City, Missouri to the Portland, Oregon vicinity. 

A CMP was prepared for the Oregon National Historic Trail in 1999, and a long‐range 
interpretative plan was finalized for the trail in 2010.  These plans cover not only the Oregon 
National Historic Trail, but also the California, Mormon Pioneer, and Pony Express National 
Historic Trails as well.  The action alternatives cross the Columbia River and would likely be visible 
near the Oregon National Historic Trail mile marker at the Sandy River Bridge, south of the 
Columbia River near Troutdale, Oregon.   
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27.21 Noise Control Act 

The Noise Control Act of 1972 as amended (42 USC §4901 et seq.) sets forth a broad goal of 
protecting all people from noise that jeopardizes their health or welfare.  It places principal 
authority for regulating noise control with states and local governments.  Noise standards 
applicable to the project are established under Chapter 70.107 RCW for the state of Washington, 
as described in WAC 173‐60‐049 and WAC 173‐60‐050; and ORS Chapter 467 (Noise Control) and 
the OAR Division 35 (Noise Control Regulations) for the state of Oregon.  The regulations are 
administered by Ecology and ODEQ. Responsibility for enforcement of applicable regulations is 
assigned to local governments in both states.  

The allowable noise levels under state law, potential noise impacts from the project, and 
proposed mitigation are described in Chapter 9, Noise. 

27.22 Environmental Justice 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low‐Income Populations, states that each federal agency shall identify and address, as 
appropriate, disproportionately high and adverse human health or environmental effects of its 
programs, policies, and activities on minority and low‐income populations.  Minority populations 
are considered members of the following groups: American Indian or Alaska Native; Asian or 
Pacific Islander; Black, not of Hispanic Origin; or Hispanic if the minority population of the 
affected area exceeds 50 percent, or is meaningfully greater than the minority population in the 
project area.  Populations are considered low income if 20 percent or more of residents are 
below the poverty level.   

The order further stipulates that the agencies conduct their programs and activities in a manner 
that does not exclude persons from participation in, deny persons the benefits of, or subject 
persons to discrimination because of their race, color, or national origin.  An analysis of the 
project area shows that none of the action alternatives contain minority populations that are 
disproportionate to populations living elsewhere in the affected counties.  The West Alternative 
crosses one block group that contains a low‐income population that is disproportionate to 
populations living elsewhere in the affected counties.  When compared to the alternative as a 
whole, none of the impacts from this project on low‐income or minority populations would be 
disproportionate (see Chapter 11, Socioeconomics).  Therefore, none of the impacts from this 
project on low‐income or minority populations are disproportionate.  BPA has considered all 
input from persons or groups regardless of race, income status, or other social and economic 
characteristics. 

27.23 Federal Communications Commission 
Regulations 

Federal Communications Commission regulations require that transmission lines be operated so 
that radio and televisions reception would not be seriously degraded or repeatedly interrupted.  
Further, Federal Communications Commission regulations require that the operators of these 
devices mitigate such interference. 
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BPA would comply with Federal Communications Commission requirements relating to radio and 
television interference from the proposed transmission line if any such interference occurs.  
None of the action alternatives are expected to increase electromagnetic interference above 
acceptable limits and applicable guidelines for avoiding interference or above those of other BPA 
500‐kV lines; however, complaints about electromagnetic interference would be investigated 
and measures would be taken under BPA’s mitigation program to restore reception to the same 
or better quality (see Chapter 8, Electric and Magnetic Fields). 

27.24 Farmland Protection Policy Act 

The Farmland Protection Policy Act (7 USC §§ 4201 et seq.) directs federal agencies to identify 
the quantity of farmland converted by federal programs, to identify and consider the adverse 
impacts of federal programs on farmland preservation, to consider alternative actions that could 
lessen adverse impacts, and to assure that the federal programs are compatible with state and 
local plans and programs.  The Act's purpose is to minimize the number of federal programs that 
contribute to the unnecessary and irreversible conversion of agricultural land to nonagricultural 
uses.  Three types of farmland are recognized by the Act: prime farmlands, unique farmlands, 
and farmland of statewide or local importance.  

The substations, towers, and new and improved access roads would permanently occupy about 
203 acres of both prime farmland and farmland of statewide importance along the West 
Alternative, 257 acres along the Central Alternative, 277 acres along the East Alternative, and 
232 acres along the Crossover Alternative.  Impacts and mitigation measures for reducing 
impacts to farmland, as well as how the project options compare to the alternatives with respect 
to agricultural lands, are discussed in Chapter 5, Land.  

27.25 National Scenic Byways Program 

The National Scenic Byways Program designates scenic and historic roads as All‐American Roads 
and National Scenic Highways based on their scenic, historic, recreational, cultural, archeological, 
or natural intrinsic qualities (National Scenic Byways Program 2009).  If these roadways no longer 
possess the intrinsic qualities that supported their designation or they are not maintained in 
accordance with their corridor management plan, they can be de‐designated (Federal Highway 
Administration 1995).  The management and protection of these scenic byways is carried out by 
the state departments of transportation under the Washington Scenic and Recreational 
Highways Strategic Plan (RCW 47.39) and the Oregon Scenic Byway Program (OAR 734‐032). 

One highway in the project area, SR 14 in Washington, is designated as a National Scenic Byway 
according to the National Scenic Byways Program.  It is also designated as a Washington State 
Scenic Byway.  See Chapter 6, Recreation and Chapter 7, Visual Resources, for a discussion of 
visual impacts along this scenic byway. 

27.26 State, Area-Wide, and Local Plan and 
Program Consistency 

The project would be located primarily in three counties in two states:  Cowlitz and Clark 
counties in Washington, and Multnomah County in Oregon.  Depending on the action alternative, 
from about 67 to 79 miles of the proposed project’s rights‐of‐way are located in the state of 
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Washington.  In addition to unincorporated county areas, the rights‐of‐way for the action 
alternatives pass through the cities of Kelso, Vancouver, Camas, and Washougal.  In addition, an 
about 0.7‐mile portion of the proposed project would be located in the state of Oregon under all 
action alternatives.  The Oregon portion would consist of the crossing of the Columbia River and 
the portion located in unincorporated Multnomah County and the cities of Troutdale and 
Fairview.   

Council on Environmental Quality (CEQ) regulations for implementing NEPA require EISs to 
discuss possible conflicts and inconsistencies of a proposed action with approved state and local 
plans and laws.  The project would be undertaken solely by BPA, which is a federal entity.  
Pursuant to the federal supremacy clause of the U.S. Constitution, BPA is not obligated to apply 
for local development or use permits in such circumstances.  Therefore, BPA would not make 
formal application to any of the local jurisdictions for permits such as conditional use permits or 
shoreline development permits.  However, BPA is committed to planning the project to meet or 
exceed the substantive standards and policies of state and local land use plans and programs to 
the extent practicable.  BPA would apply for county shoreline permits if the provisions of the 
CWA apply, such as for discharges into waters of the United States.  See Chapter 28, Consistency 
with State Substantive Standards, for a discussion of state standards potentially applicable to the 
project. 

The following sections discuss possible conflicts or inconsistencies of the proposed project with 
state, county, and city land use plans and programs.  Washington State does not have a specific 
land use plan and the Oregon Statewide Planning Goals are accounted for in the Multnomah 
County Comprehensive Plan Goals.   

27.26.1 Washington and Oregon Statewide Plans and 
Programs 

27.26.1.1 Transportation Plans 

According to RCW Chapter 46.44 (Size, Weight, Load) and the ORS Chapter 818 (Vehicle Limits), 
oversized or overweight vehicles would need transportation permits to travel on highways and 
local public roads in each state.  

The construction contractors would consult with the WSDOT and the Oregon Department of 
Transportation (ODOT).  Necessary transportation permits for oversized or overweight vehicles 
used for project construction and maintenance would be secured as required.  Where oversized 
or overweight loads would be transported on state roads or highways, construction contractors 
would consult with WSDOT and ODOT to obtain the necessary transportation permits.  Where 
these loads would be transported on local roads, construction contractors would consult with 
the applicable county or city transportation agency to obtain any required transportation 
permits. 

27.26.1.2 Washington State Shoreline Management Act 

The Washington State Shoreline Management Act (the Act) establishes a planning program and 
regulatory permit process initiated at the local level under state guidance.  Ecology is designated 
as the lead state agency, and local governments exercise primary authority for implementing the 
Act.  Each local government’s master program consists of a shoreline inventory and a “shoreline 
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master program” (SMP) to regulate shoreline uses for Shorelines of the State, including 
Shorelines of Significance (Chapter 173‐18 WAC).  The SMP for Clark County, adopted in 1974, 
and Cowlitz County, adopted in 1977, regulate land uses affecting these shorelines within the 
county, but outside the jurisdictions of the local cities.  Project facilities could impact state 
shorelines if they were located within 200 feet of the ordinary high water mark (OHWM) within 
the 100‐year floodplain, or within associated wetlands.   

Shoreline uses are regulated under Shoreline Management Districts designated as Natural, 
Conservancy, Rural and Urban Environments, each with its own goals and objectives.  
Regulations set forth by Clark and Cowlitz counties in their SMPs to regulate utilities within the 
shoreline management districts are as follows: 

Clark County 

• Stream crossing shall be accomplished in conformance with the Department of Fisheries 
and Game hydraulic project criteria. 

• Shoreline banks shall be restored to pre‐project configuration, replanted with native 
species and maintained until new vegetation is established. 

• Appropriation of state surface and ground waters and proposals to discharge wastes into 
these waters shall be in conformance with regulations administered by the Department 
of Ecology. 

• Use limitations in shoreline environments: Urban, Rural and Conservancy – Permitted 
Use; Natural – Prohibited Use 

Cowlitz County 

• NATURAL DISTRICT 

o Utility systems, such as permanent electric lines, pipelines, sewer trunk lines, 
water main lines, and similar facilities shall be prohibited on natural shorelines, 
except where unavoidably necessary to cross a body of water. 

• CONSERVANCY DISTRICT 

o Utility systems, such as permanent electric lines, pipelines, sewer trunk lines, 
water main lines, and similar facilities shall be permitted on conservancy 
shorelines. 

o Any person proposing to install or construct a utility system shall apply for a 
permit. 

o A permit may be granted subject to the following regulations: 

 All such utility systems shall be underground unless such undergrounding 
would not be feasible. 

 Where such utility systems occupy shoreline areas, clearing necessary for 
installation or maintenance shall be kept to the minimum width 
necessary to prevent interference by trees and other vegetation with the 
proposed transmission facilities. 

 Upon completion of installation of such utility systems or of any 
maintenance project which disrupts the environment, the disturbed area 
shall be regraded to compatibility with the natural terrain and replanted 
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to prevent erosion and provide an attractive, harmonious vegetation 
cover. 

o Utility hookup linkages to shoreline use facilities shall be underground where 
feasible. 

• RURAL DISTRICT 

o Regulations Nos. 2, 3, and 4 under conservancy district shall apply to rural 
shorelines. 

• URBAN DISTRICT 

o Regulations Nos. 2 and 3 under conservancy district shall apply to urban 
shorelines. 

o Utility hookup linkages to shoreline‐use activities shall be underground where 
feasible 

The action alternatives would also cross Kelso, Vancouver, Camas, and Washougal.  Kelso has 
adopted the Cowlitz County SMP in its entirety (18.08.010).  Vancouver, Camas, Washougal (and 
other cities in Washington), and Clark County have created a coalition to update their programs 
to become more consistent across the region.  Although the project would cross Washougal, no 
alternative crosses a shoreline of the state under their jurisdiction.  Vancouver and Camas 
regulate transmission utilities within their shorelines as follows: 

Vancouver 

• In shoreline areas, utilities shall be placed underground unless demonstrated to be 
infeasible. Further, such lines shall utilize existing rights‐of‐way, corridors or bridge 
crossings whenever possible. Proposals for new corridors in shoreline areas involving 
water crossings shall fully substantiate the infeasibility of existing routes. 

• Transmission and distribution facilities shall cross shoreline jurisdiction by the shortest 
and most direct route feasible, unless another route would cause less environmental 
damage. 

• Construction of utilities under water or in adjacent wetlands shall be timed to avoid fish 
migratory and spawning periods and subject to other conditions of an approved Critical 
Areas Permit. Filling in shoreline jurisdictions for utility facility or line development 
purposes is prohibited. Permitted crossings shall utilize the least environmentally 
damaging techniques and all disturbances shall be mitigated.  

• Utility development shall, through coordination with government agencies, provide for 
compatible multiple use of sites and rights‐of‐way. Such uses include shorelines access 
points, trails and other forms of recreation and transportation systems, providing such 
uses will not unduly interfere with utility operations or endanger public health and 
safety. 

• Utility facilities shall be located and designed so as not to require shoreline protection 
works. Clearing of vegetation for the installation or maintenance of utilities shall be 
avoided, and where unavoidable kept to a minimum. Upon project completion any 
disturbed areas shall be restored as nearly as possible to their pre‐project conditions, 
including replanting with appropriate native species and maintenance care until the 
newly planted vegetation is established. Such clearing in critical areas or buffers shall 
also be subject to the conditions of an approved Critical Areas Permit. 
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Camas 

• Utility development shall, through coordination with local government agencies, provide 
for compatible, multiple use of sites and rights‐of‐way.  Such uses include shoreline 
access points, trail systems, and other forms of recreation and transportation, provided 
such uses will not unduly interfere with utility operations, endanger public health and 
safety, or create a significant and disproportionate liability for the owner. 

• Utility lines shall utilize existing rights‐of‐way, corridors, and/or bridge crossings 
whenever possible and shall avoid duplication and construction of new or parallel 
corridors in all shoreline areas.  Proposals for new corridors or water crossings must fully 
substantiate the unfeasibility of existing routes. 

• New utility lines including electricity, communications, and fuel lines shall be located 
underground in established residential areas, except where the presence of bedrock or 
other obstructions make such placement infeasible.  Existing above ground lines shall be 
moved underground in established residential areas during normal replacement 
processes. 

• New transmission and distribution facilities shall cross areas of shoreline jurisdiction by 
the shortest, most direct route feasible, unless such route would cause significant 
environmental damage. 

• Utility developments shall be located and designated so as to avoid or minimize the use 
of any structural or artificial shore defense or flood protection works. 

• Where major facilities must be placed in a shoreline area, the location and design shall 
be chosen so as to minimize obstruction of scenic views. 

• Utility development shall utilize required setback areas to provide screening of facilities 
from water bodies and adjacent properties. 

• Construction of utilizes under water or in adjacent wetlands shall be timed to avoid fish 
migratory and spawning periods. 

• Landfilling in shoreline jurisdiction for utility facilities or line development purposes is a 
conditional use.  Permitted crossings of wetlands or water bodies shall utilize pier or 
open pile techniques. 

• Clearing of vegetation for the installation or maintenance of utilities shall be kept to a 
minimum.  Upon project completion any disturbed areas in recreational or scenic areas 
shall be restored to their pre‐project condition. 

The action alternatives would cross the Columbia River, Lewis River, East Fork Lewis River, 
Coweeman River, Cowlitz River, Washougal River, Kalama River, and many other creeks and 
streams, and wetlands identified in Chapter 15, Water and Chapter 16, Wetlands.  Project 
facilities would be placed as far from the water’s edge as feasible to avoid floodplains.  Clearing 
would be kept to a minimum; however, all tall‐growing vegetation in the right‐of‐way would 
need to be removed for safe operation of the line.  Exceptions to this would be in deep canyons 
or draws.  Disturbed areas would be reseeded.  Chapters 15 and 16 discuss mitigation measures 
identified to reduce potential impacts on water and wetlands.  BPA would use these measures to 
meet or exceed shoreline regulations to the extent practicable. 
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27.26.1.3 Oregon Removal-Fill Law  

Oregon's Removal‐Fill Law (ORS 196.795‐990) protects “Waters of the state" which are defined 
as "natural waterways including all tidal and non‐tidal bays, intermittent streams, constantly 
flowing streams, lakes, wetlands and other bodies of water in this state, navigable and 
non‐navigable, including that portion of the Pacific Ocean that is in the boundaries of this state." 
The law applies to all landowners, whether private individuals or public agencies.  In Oregon, the 
DSL also requires a permit for removal, fill, or alteration involving 50 cubic yards or more of 
material in any water of the state, including wetlands.  For the portion of the project that would 
be located in Oregon, BPA would work with DSL to ensure consistency with these Oregon state 
requirements.  See Chapter 15, Water, and Chapter 16, Wetlands, for analysis and discussion of 
impacts and mitigation measures related to these requirements. 

27.26.1.4 Washington State Parks and Recreation Commission 
Land Use Plans 

The project does not cross any state parks that have a comprehensive land use plan developed 
specifically for the park. 

27.26.2 Washington Local Plans and Programs  

27.26.2.1 Critical Area Ordinances 

All cities and counties in Washington must adopt critical areas regulations, as defined by the 
Growth Management Act (RCW 36.70A.060). The Critical Area Ordinance (CAO) describes the 
categories of critical areas in the city or county, setback and buffer distances, mitigation 
requirements for unavoidable impacts, and guidance for reducing or mitigating hazards to public 
health and safety in geologically hazardous areas.  Critical areas include:  wetlands, critical 
fish/wildlife habitat conservation areas, geologically hazardous areas, aquifer recharge areas, and 
frequently flooded areas.  

Cowlitz County and the City of Kelso’s CAOs exempt the “Installation, construction or 
replacement of utility lines in an improved right‐of‐way, not including electric substations.”  
Other new construction would have to adhere to the provisions of the ordinance (Cowlitz 
County, 2009; City of Kelso, 2012). 

Clark County most recently updated their CAO in July 2007.  Utilities are not addressed in the 
aquifer recharge areas and frequently flooded areas sections of the CAO.  Utilities are addressed 
in the following sections:    

• Geologically Hazardous Areas:  Exempt from provisions of ordinance if in an improved 
right‐of‐way. 

• Habitat Conservation Areas:  Allowed in any area if clearing is done as minimally as 
possible and the placement of the utilities are in a location where no practical alternative 
exists. 

• Wetlands:  Ordinance does not preclude or deny a development proposal for a linear 
facility provided that no practical alternative exists that has less impact to a wetland or 
buffer; or if the ordinance hinders providing utilities to the public. 
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The City of Vancouver and the City of Camas’ CAOs do not address transmission lines or utility 
systems specifically.  Project developers need to obtain permits and adhere to the provisions of 
the ordinance in all CAO categories.  

The City of Washougal’s CAO exempts the construction of new utility facilities and lines from the 
provisions of their CAO when they are located “within the improved portion of the public 
right‐of‐way or recorded easement, or a city‐authorized private roadway except those private 
activities that alter a wetland or watercourse, such as culverts or bridges” (City of Washougal, 
2006).  

BPA has incorporated some of the standards and guidance from the CAOs in analyzing and 
proposing mitigation for impacts on potentially critical areas.  See Sections 14.2.8, 15.2.8, 16.2.8, 
17.2.8, 18.2.8, and 19.2.8 for mitigation measures.  BPA would use these measures to meet or 
exceed critical area ordinance requirements to the extent practicable. 

27.26.2.2 Cowlitz County Comprehensive Plan 

The County Comprehensive Plan was adopted by the Board of County Commissioners on 
November 1, 1976 and is a statement of policies and goals that guides growth and development 
throughout the county.  The purpose of the Plan is to manage the county’s growth in an orderly, 
positive, and constructive fashion.  All other development ordinances, including land use, zoning, 
subdivision, and environmental regulations, must be in compliance with and consistent with the 
Comprehensive Plan.  Applicable sections of Cowlitz County’s Code are Title 18 Land Use and 
Development and Title 19 Environmental Protection.  The Plan also provides guidelines for siting 
substations and utility corridors.  The county is currently in the process of updating its 
Comprehensive Plan, which is expected to be completed in 2012.  The following goals and 
policies are relevant to the project. 

Guidelines for Siting Power Substations    

Power substations are facilities which are a necessary part of economic growth in the county.  
Since they are potential nuisances in terms of noise, aesthetics, and safety, they need to be 
carefully located.  The following goals and policies insist on good design and proper location, in 
furtherance of the goals of this Plan. 

Goal: 

A. Power substation should be designed and located to minimize conflicts with adjacent land 
uses and the environment. 

Policies: 

1. Encourage the location of power substations in non‐residential areas due to nuisances 
that are part of such facilities such as noises which interfere with home entertainment 
equipment.  

2. Screening and landscaping are encouraged in power substation design in order to 
enhance their appearance and make them compatible with the community in which they 
are located.  
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3. Cowlitz PUD power substations planning should be coordinated with the County’s long‐
range plans. 

4. Power substations should be planned for location in industrial areas as much as possible. 

In most cases, the design, construction, and placement of the proposed transmission line would 
be consistent with these goals.  However, there are a few instances in which the project may be 
inconsistent.   

Regarding Policies 1 and 4, the design, construction, and placement of substations for the project 
would be consistent with the Plan.  BPA considers many factors when siting proposed new 
substations (see Chapter 2, Facility Siting, Route Segments, and Action Alternatives) and works to 
avoid or minimize potential impacts to the extent practicable.  BPA would conduct its 
construction activities for the proposed line in conformance with EFSEC’s standards concerning 
maximum permissible noise levels by using appropriate muffling devices on construction 
equipment and limiting construction to daytime and evening hours (see Chapter 9, Noise).  Noise 
impacts during the operation of the proposed line would be negligible, and the substations 
would meet state noise standards (see Chapter 9).   

Regarding Policy 2, the substations would not be screened or landscaped. 

Regarding Policy 3, Cowlitz County is a cooperating agency in this NEPA process.  They will 
provide knowledge, information and expertise to BPA about their long‐range plans.   

Guidelines for Siting Utility Corridors  

Utility corridors in Cowlitz County already occupy 5,062 acres of valuable development and forest 
lands.  Timber production is the backbone of the economy of Cowlitz County. As each new 
corridor is constructed through the county, more valuable timberland is taken out of production.  
Utility corridors are also ideal environments for the growth of noxious weeds.  The following 
goals and policies provide planning and development guidelines for the construction of major 
utility lines in the county. 

Goal: 

A. Major intra‐county and intra‐state utility trunk lines should be designed and constructed to 
minimize environmental problems.  Efficient use of existing utilities should be maximized before 
new utilities are constructed in new or expanded corridors. 

Policies: 

1. Encourage all required corridor expansion to minimize impact on adjacent land uses.  

2. Encourage utilization of corridor areas for agriculture and small tree production.  

3. All expansion of utility corridors should adhere to the County’s long‐range plans.  

4. The design, construction, and maintenance of major utility lines should be developed in a 
manner that minimizes environment problems.  



Chapter 27 Consultation, Review, and Permit Requirements 

I‐5 Corridor Reinforcement Project Draft EIS  27‐23 
November 2012 

5. The following guidelines should be adhered to in the development of the new utility lines 
and pipelines in Cowlitz County: 

a. Establish double or triple deck lines on which small corridors would be used. 

b. Establish common or jointly used corridors and place utility lines closer together. 

c. Utility companies seeking new rights‐of‐way in Cowlitz County should make 
arrangements, where practical, to use existing rights‐of‐way.  

6. Establish a noxious weed control program.  All utility companies shall be responsible for 
the control of noxious weeds on their rights‐of‐way.  

In most cases, the design, construction, and placement of the proposed transmission line would 
be consistent with these goals.  However, there are a few instances in which the project may be 
inconsistent.   

Regarding Policy 1, when siting the line, BPA considers impacts to people, plants and animals, 
land uses, farms and other businesses, and important local, cultural and regional features.  BPA 
looks for ways to site new transmission facilities to avoid or minimize these potential impacts to 
the extent practicable.   

The project would be consistent with Policy 2 because BPA would work with individual 
landowners to enter into a written agreement regarding compatible uses of the land in the 
right‐of‐way.  Most crops less than 4 feet high could be grown safely under the transmission line.  
Small tree production would not be an allowable use within the proposed right‐of‐way. 

Cowlitz County is a cooperating agency in this process.  They will provide knowledge, information 
and expertise to BPA about their long‐range plans.   

Regarding Policy 4, BPA is required by NEPA to address the potential environmental 
consequences of its proposal and take action to protect, restore and enhance the environment 
during and after construction.  Preparation of this EIS assists in meeting those requirements. 

Regarding Policy 5, BPA has taken several steps to reduce congestion on the transmission system 
without building new lines.  BPA has upgraded many facilities to maximize the use of existing 
transmission lines.  A new 500‐kV transmission line would increase the 500‐kV transmission 
capacity in the southwest Washington/northwest Oregon area and allow BPA to provide for local 
load growth, maintain reliable power, and accommodate requests for long‐term, firm 
transmission service.  These new facilities would eliminate a transmission capacity constraint for 
this area, provide an additional electrical pathway, and increase system capacity (see Chapter 1, 
Purpose of and Need for Action). 

BPA would be consistent with Policy 6 because noxious weed control is part of BPA’s vegetation 
maintenance program.  BPA works with the county weed boards and landowners on area‐wide 
plans for noxious weed control.   

27.26.2.3 Cowlitz County Zoning Ordinance 

The project area crosses 10 Cowlitz County zoning districts.  Utility facilities are not expressly 
prohibited in any of the zoning districts that fall within the project area (see Table 27‐1). 
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27.26.2.4 City of Kelso Comprehensive Plan 

The City of Kelso is in Cowlitz County.  The West Alternative crosses the City of Kelso on 
Segment 9.  The City’s Comprehensive Plan was last updated in 1994. It provides goals, 
objectives, and policies that will guide the city’s future growth.  Policy 9 states that “Utilities shall 
be placed underground where and when possible.”  Regarding this policy, BPA considered 
undergrounding the transmission line and eliminated it from further consideration (see 
Section 4.7.7, Undergrounding the Transmission Line).   

27.26.2.5 City of Kelso Zoning Ordinance 

 The City of Kelso Municipal Code does not directly address transmission lines or corridors. 

27.26.2.6 Clark County Comprehensive Plan 

Clark County is subject to the planning provisions of the state GMA.  The GMA requires Clark 
County and each city within the county to adopt a comprehensive plan, and includes 13 planning 
goals that guide the development of each jurisdiction’s plan.  Goal 12, Public Facilities and 
Services, is intended to ensure that those public facilities and services necessary to support 
development shall be adequate to serve the development, without decreasing current services 
levels.  Each comprehensive plan must include eight mandatory elements, one of which is a 
utilities element addressing current and future availability of utilities and services. Clark County 
and each of the cities within the county have adopted a comprehensive plan as required by the 
GMA, and therefore each of these jurisdictions has policies in place generally supporting 
infrastructure development.  These policies are intended to be general and to provide a vision 
and guidance for development of local regulations implementing these policies; therefore none 
of the jurisdictions affected by the project have comprehensive plan policies specific to 
transmission line corridors in place.  Clark County and the City of Camas do have specific 
standards for development of electrical transmission infrastructure in their local codes (see 
Section 27.26.2.7, Clark County Zoning Code, and Section 27.26.2.11, City of Camas Zoning Code).     
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Table 27-1  Local Zoning Codes and Project Consistency 

 

General Zoning Types 

Zoning Codes by Jurisdiction1 and Project Consistency 

Cowlitz County Kelso Clark County Vancouver Camas Washougal Troutdale Fairview 

Consistency: all 
zones allow with a 
special use permit2 

Consistency: 
code does not 

address 
utilities 

Consistency: permitted in any 
zoning district 

Consistency: see 
individual codes 

Consistency: all 
zones allow with a 

conditional use 
permit2 (see text for 
special provisions) 

Consistency: code 
does not address 

utilities 

Consistency: see 
individual codes3 

Consistency: see 
individual codes 

Forest  FR  ‐‐ 
FR‐80, FR‐40, GLSA‐80, GLSA‐40, 
GSSA‐20, GSFF, GSNFF, GSAG, GSW‐
40, GSW‐20 

‐‐  ‐‐  ‐‐  ‐‐  ‐‐ 

Agricultural  AG‐38, AG, AG‐I  ‐‐  AG‐WL, AG‐20  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ 

Rural Undeveloped   UZ (unzoned)  ‐‐  GOS, GPR  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ 

Urban Reserve  ‐‐  ‐‐  UR‐40, UR‐20, UR‐10  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ 

Preserved Open Space  ‐‐  OPN  GSOS, Water, P/WL 
P, P/OS, GW, NA: not 
addressed 

P/OS  P/OS 
OS: minor, permitted;  
major, conditional 

R/CSP: conditional 

Single Family Residential  RR‐1, RR‐2, RR‐5, UR, SR 
RSF‐5, RSF‐10, 

RSF‐15 

RC‐1, RC‐2.5, R1‐20, R1‐10, R1‐7.5, 
R1‐6, R1‐5, UH‐10, Moratorium (with 
comprehensive plan designation of 
SFH, SFM, or SFL)  

R‐2 LDR, R‐4 LDR, R‐6 LDR, R‐
9 LDR‐Utility corridor 
permitted   

R‐20, R‐15, R‐12, R‐10, R‐
7.5, R‐6, R‐5 

R1‐5, R1‐7.5, R1‐10, 
R1‐15 

R‐20, R‐10, R‐7, R‐5, R‐4: 
minor, permitted; major, 
conditional   

R, R‐7.5, R‐10, R/MH, VSF: 
not addressed 

Rural Residential  AG  ‐‐  R‐20, R‐10, R‐5, GR‐5  ‐‐  ‐‐  ‐‐  ‐‐  ‐‐ 

Multi‐Family Residential  MF  RMF 
R‐12, R‐18, R‐22, R‐30, R‐43, 
Moratorium (with comprehensive 
plan designation of MFL)  

R‐10 MDR, R‐12 MDR, R‐18 
MDR, R‐22 MDR, R‐30 HDR, 
R‐35 HDR: basic utilities 
permitted; utility corridor 
conditional use 

MF‐10, MF‐18, MF‐24  AR‐16, AR‐22, TC‐WV 
A‐2: minor, permitted; 
major, conditional 

R/MF, R/TOZ, VTH, VA: not 
addressed 

Neighborhood Commercial  C‐1  CNH, CSR  C‐2, CR‐1 
CN, CC: utility corridor 
conditional use  

NC, CC  CC, CV 
NC,CC: minor, permitted; 
major, conditional 

NC, TCC, CC, R/MF, VC: not 
addressed 

General Commercial  C‐2  CTC, CWK, CMR 
GC, CL, C‐3, Moratorium (with 
comprehensive plan designation of 
COM)  

CG: utility corridor permitted  RC, DC  CH 
GC,CBD: minor, 
permitted; major, 
conditional 

‐‐ 

Mixed Use  ‐‐  ‐‐ 
MX, OR‐15, OR‐18, OR‐22, OR‐30, 
OR‐43, U 

CX, WX, MX: utility corridor 
conditional use 

MX  MX, TC‐EV, TC‐C, IP 
MO/H:minor, permitted; 
major, conditional 

VMU: not addressed 

Light Industrial  ML  ILM 
ML, BP, OC, UH‐40, UH‐20, 
Moratorium (with comprehensive 
plan designation of LI/BP)  

IL, OCI: utility corridor 
permitted 

LI, LI/BP  LI 
LI, IP: minor, permitted; 
major, conditional 

LI, GI, VO, AH: permitted 

Heavy Industrial  MH  IGM  MH, A  IH: utility corridor permitted  HI  HI  GI, UPAGI: permitted  ‐‐ 

Notes: 

1. The project is located within an area designated as an urban reserve in Multnomah County.  Therefore, the zoning districts for the City of Troutdale and City of Fairview apply within the area of analysis and Multnomah County's zoning districts do not apply. 

2. As a federal entity, BPA is not obligated to apply for local development or use permits and would not make formal application to any local jurisdictions for permits.  However, BPA is committed to planning the project to meet or exceed the substantive standards and policies of state and local land use 
plans and programs to the extent practicable.   

3. Project elements may be covered by both the Utility Facility Major and Utility Facility Minor code categories.  

Source:  Golder 2011 



Chapter 27 Consultation, Review, and Permit Requirements 

27‐26  I‐5 Corridor Reinforcement Project Draft EIS 
  November 2012 

 

Page intentionally left blank



  Chapter 27 Consultation, Review, and Permit Requirements 

I‐5 Corridor Reinforcement Project Draft EIS  27‐27 
November 2012 

Clark County’s 20‐year Comprehensive Plan was last adopted in September 2007, and amended 
in 2010, and plans for growth from 2004 through 2024.  The Plan also includes the Community 
Framework Plan.   

27.26.2.7 Clark County Zoning Code 

Title 40 of the Clark County Code is the Unified Development Code.  It includes Subtitle 40.2 of 
the County’s Code that covers Land Use Districts, Chapter 40.46, which implements the policies 
and procedures set forth by the Shoreline Management Act of 1971, and Chapter 40.260.240, 
which regulates the development of transmission lines and substations.   

Section 40.260.240 of the Clark County Code discusses utilities other than wireless 
communications facilities, as follows:  

A. The erection, construction, reconstruction, alteration and maintenance of underground 
or aboveground transmission and distribution systems, including poles, towers, wires, 
mains, drains, sewers, in‐ground sewage pumping facilities, pipes, conduits, cables, 
antennas, fire alarm boxes, police call boxes, traffic signals and other similar equipment, 
which does not require aboveground enclosed buildings as defined by 
Section 40.100.070, shall be permitted in any zoning district. Utility transmission lines, 
poles, and towers may exceed the height limitations otherwise provided for in this title. 
This section does not apply to wireless communications facilities as defined in 
Section 40.260.250(C). 

B. The erection, construction, reconstruction or alteration of utility substation facilities, as 
defined in Section 40.100.070, shall be permitted in any zoning district, subject to site 
plan approval pursuant to Section 40.520.040. 

C. Utilities installed under properties owned by Clark County and properties that are or will 
be dedicated to the county for road rights‐of‐way may require a utility permit pursuant 
to Chapter 12.20A and Chapter 13.12A. 

The project is consistent with this section of the Clark County Code. 

27.26.2.8 City of Vancouver Comprehensive Plan 

The City of Vancouver is in Clark County.  The West Alternative crosses Vancouver on portions of 
segments 9 and 25.  The City’s Comprehensive Plan was last updated in 2004 and plans for 
growth from 2003 through 2023.  The plan contains policy direction relating to growth and 
development, environmentally sensitive areas, historic places, public services, and other issues.  
Plan policies are implemented through subarea plans and provisions of the Vancouver Municipal 
Code and other local standards.   

27.26.2.9 City of Vancouver Zoning Code  
Title 20 is the Land Use and Development Code, which became effective on March 11, 2004 and 
contains regulations to manage the community’s growth in a manner that ensures efficient use 
of land, preserves natural resources, and encourages good design.  The action alternatives cross 
eight zoning districts (see Table 27‐1).  
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27.26.2.10 City of Camas Comprehensive Plan 

The City of Camas is in Clark County.  All action alternatives cross the city of Camas on 
Segment 52.  The City’s Comprehensive Plan was originally adopted in 1994 and was updated in 
March 2004 to guide development in Camas for the next 20 years.  The Comprehensive Plan for 
the City of Camas provides policies to direct public and private decisions affecting future growth 
and development and provides guidelines for making decisions on growth, land use, 
transportation, public facilities and services, parks, and open space.  Comprehensive Plan 
policies are implemented through the provisions of the City of Camas Municipal Code and other 
local regulations.  Title 17 of the City’s Municipal Code is the City of Camas Land Development 
Code, which provides the rules, regulations, requirements, and standards for development of 
land in the city.  The City of Camas Comprehensive Plan does not specifically address power line 
utility corridors.   

27.26.2.11 City of Camas Zoning Code 

Title 18 is the zoning code of the City of Camas, which defines city zoning districts, permitted 
uses in those districts, and standards for those uses.  The action alternatives cross eight zoning 
districts.  While the City of Camas Comprehensive Plan does not specifically address power line 
utility corridors, the City of Camas Municipal Code provides standards for electrical transmission 
and distribution facilities in Title 8, Section 52.  The applicable provisions are as follows: 

8.52.050 Electrical transmission facilities—conditional use permit. 

A. Permit Required.  No person, firm, corporation, or other entity shall construct, install, 
erect or cause to be constructed, installed or erected any electrical transmission facility 
without first obtaining a conditional use permit from the city. 

B. Application.  An application for a conditional use permit under this chapter shall be on a 
form provided by the public works director, and shall include the name and address of 
the applicant, the nature of the proposed electrical transmission facility, the location of 
the proposed electrical transmission facility, the existing facility's boundary, the 
proposed method of construction, installation or erection of the electrical transmission 
facility, and such other information as may be required by the public works director. 

C. Overhead Transmission Usage.  All electrical transmission lines shall be installed 
underground in all zones except the manufacturing district and light industrial/country 
technical district, unless the city council finds that exposure to electrical magnetic fields 
and adverse impact to land value and aesthetics can be reasonably mitigated by prudent 
avoidance measures.  Use of overhead power should consider, among other factors, 
facility size, location, setback, topography, scheduling, cost, sensitive lands, land value 
and proximity to children and schools. 

D. SEPA.  All applications shall be accompanied with a SEPA checklist and, to the extent 
required, any impact studies. 

E. Fee.  All applications shall be accompanied by a fee of four hundred dollars. 

Regarding Provisions A, B, and E, BPA is not obligated to apply for conditional use permits, 
therefore BPA would not make a formal application to the county.   
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Regarding Provision C, BPA considered undergrounding the transmission line and eliminated it 
from further consideration (see Section 4.7.7, Undergrounding the Transmission Line).  The 
project would not be consistent with Provision C.   

Regarding Provision D, the project would be designed to meet the standards set forth by the 
City of Camas insofar as is feasible and is adoptable under SEPA.  This EIS does analyze the 
significant impacts of the proposal to the SEPA‐defined natural and built environment.  The 
project would, therefore, be generally consistent with the municipal code 8.52.050. 

8.52.060  Provisions applicable to all electrical transmission facilities. 

A. Prudent Avoidance Measures.  All electrical transmission facilities shall be designed, 
constructed, and operated using prudent avoidance measures to minimize exposure to 
electromagnetic fields, to preserve land values, and to satisfy the other requirements of 
this chapter.  Further, the applicants shall identify the four mG magnetic field line 
associated with the proposed installation.  The mG contour line shall be identified as the 
line coinciding with normal winter loading which shall be further defined as being eighty 
percent of the line's rated peak capacity. 

B. Noise Levels.  Noise levels generated by electric transmission facilities shall comply with 
Washington State law as set forth in WAC 173‐60. 

The project would be generally consistent with Provision A.  When BPA builds new high‐voltage 
500‐kV transmission lines, the agency uses “EMF‐mitigation” techniques to keep EMF exposure 
as low as reasonably achievable while maintaining system reliability.  See Chapter 8, Electric and 
Magnetic Fields, for expected average and maximum fields along the action alternatives.   

Regarding Provision B, BPA would conduct its construction activities for the proposed line in 
conformance with EFSEC’s standards concerning maximum permissible noise levels through 
using appropriate muffling devices on construction equipment and limiting construction to 
daytime and evening hours (see Chapter 9, Noise).  Noise impacts during the operation of the 
proposed line would be negligible, and the substations would meet state noise standards (see 
Chapter 9).   

8.52.070  Setbacks for child intensive locations.  Special consideration shall be given to facilities 
where children assemble.  Such areas shall include but not be limited to schools, churches, day 
cares and playgrounds.  Such areas shall be set back in accordance with the following: 

A. One hundred feet from edge of easement for fifty to one hundred thirty‐three kilovolt 
line; 

B. One hundred fifty feet from edge of easement for two hundred twenty to two hundred 
thirty kilovolt line; 

C. Three hundred fifty feet from edge of easement for five hundred to five hundred fifty 
kilovolt line. 

Child‐intensive locations are avoided if possible.  Since structures are not allowed to be within 
the right‐of‐way for safety reasons, BPA looks to avoid structures in the siting process so they 
need not be removed. 
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27.26.2.12 City of Washougal Comprehensive Plan 

The City of Washougal is in Clark County.  All action alternatives cross the city of Washougal on 
Segment 52.  The City adopted its Comprehensive Plan in 1994 and updated it in 2003.  The 
City’s Plan is intended to accommodate growth over the next 20 years and provide for future 
growth in a manner that is compatible with both the current character of Washougal and with 
the goals specified in the GMA.  The City’s Comprehensive Plan has one statement about power 
line utility corridors as follows:  “A main BPA transmission line corridor runs north/south 
through the southernmost portion of the city…” The Comprehensive Plan has no goals, policies 
or objectives addressing power line utility corridors.   

27.26.2.13 City of Washougal Zoning Code 

Title 15 of the City’s Municipal Code is the building code of the city.  Title 16 contains 
environmental regulations, and Title 18 is the zoning code.  Although the action alternatives 
cross several zoning districts, the zoning code does not address transmission lines or utilities.   

27.26.3 Oregon Local Plans and Programs 

27.26.3.1 Oregon Critical Areas Ordinance  

Counties and cities in Oregon do not have critical areas ordinances that would address potential 
geologic hazards or other environmental concerns, such as wetlands, in the project area.  There 
are no specific plans or program consistency requirements for floodplains and wetlands 
protection requirements, or guidelines.  Current Oregon building codes are specified in ORS 
455.010 through 455.895. Geologic hazard regulations are overseen by the Oregon Department 
of Land Conservation and Development, as defined in ORS 660.015. 

27.26.3.2 Multnomah County Comprehensive Plan 

All action alternatives cross a small portion of unincorporated Multnomah County after crossing 
the Columbia River into Oregon.  The Multnomah County Comprehensive Framework Plan 
(MCCFP) Summary is the County's land‐use mission statement.  It describes the policies that 
guide decisions made by the Land Use Planning Division as well as the relationship between 
Multnomah County land use decisions and the policies adopted by the Metro Council and 
statewide planning agencies.  The MCCFP does not address power line utility corridors or 
substations.  Policy 37 simply states that adequate utilities must be available for proposed 
development.   

27.26.3.3 Multnomah County Zoning Code 

Chapter 29 of Volume 1 of the Multnomah County Code contains building regulations.  Volume 2 
of the Multnomah County Code contains Land Use Ordinances.  The project is located within an 
area designated as an urban reserve in Multnomah County.  Therefore, the zoning districts for 
the cities of Troutdale and Fairview apply within the area of analysis and Multnomah County's 
zoning districts do not apply (see Sections 27.26.3.5, City of Troutdale Zoning Code and 
27.26.3.6, City of Fairview Comprehensive Plan). 
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27.26.3.4 City of Troutdale Comprehensive Plan 

The City of Troutdale is in Multnomah County.  All action alternatives cross the city of Troutdale 
at the Sundial substation site.  The Troutdale Comprehensive Land Use Plan was adopted on 
September 27, 1990 and amended in December 1998.  The Plan contains a set of maps, policies, 
and implementing measures affecting land use within city boundaries.  Plan policies define the 
direction, quantity, and quality of future development and redevelopment.  The policies serve as 
a guide for both public officials and the general public in the use of zoning powers, subdivision 
regulations, the design and construction of streets, and other improvements.  Implementing 
measures, such as zoning and development ordinances, are specific approaches or techniques 
for implementing plan policies.  They delineate criteria and standards for development 
addressed within the broad outlines of the Comprehensive Plan.  The Comprehensive Plan does 
not address power line utility corridors or substations.   

27.26.3.5 City of Troutdale Zoning Code  
Chapter 3 of the Troutdale Development Code contains the zoning districts, Chapter 4 contains 
the zoning district overlays, and Chapter 6 covers conditional uses.  The action alternatives cross 
nine zoning districts (see Table 27‐1).  

27.26.3.6 City of Fairview Comprehensive Plan 

The City of Fairview is in Multnomah County.   All action alternatives cross the city of Troutdale 
at the Sundial substation site.  The City of Fairview Comprehensive Land Use Plan was revised in 
June 2004. Its contents were guided by the City of Fairview Visioning Document 2022 adopted in 
2002.  The Visioning Document creates an image of what the community should look like in 
2022, and acts as a tool for planning future growth and ongoing development in the Fairview 
urban area.  The City of Fairview Comprehensive Land Use Plan is a formally adopted plan that 
was structured to recognize guidance from the Visioning Document while meeting its obligations 
to the Statewide Land Use Goals and Regional Growth Management Plan.  The Comprehensive 
Plan does not address power line utility corridors or substations. 

27.26.3.7 City of Fairview Zoning Code 

The City of Fairview’s zoning code is found in Chapter 19 of its municipal code. The action 
alternatives cross six zoning districts (see Table 27‐1). 
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are defined in 
Chapter 32, 
Glossary and 
Acronyms. 

Chapter 28 Consistency with State 
Substantive Standards 

BPA is a federal agency subject to state regulation only if there has been a 
waiver of federal sovereign immunity through federal law, consistent with the 
supremacy clause of the U.S. Constitution.  Certain federal laws, such as the 
Clean Water Act (CWA) and Clean Air Act (CAA), have provided this waiver of 
federal sovereign immunity, and BPA’s activities thus can be regulated by 
state entities under these laws.  The Federal Land Policy Management Act 
(FLPMA), 43 USC §1701 et seq., provides a limited waiver of federal sovereign 
immunity, such that federal agencies including BPA are required to comply with specific 
substantive provisions for environmental protection that may be identified by states for 
portions of the federal agency’s activities that would be located on federal lands.   

Notwithstanding these aspects of federal supremacy, BPA is committed to planning its 
transmission line projects to be consistent or compatible, to the extent practicable, with state 
plans and programs, as well as any substantive standards that these plans and programs may 
contain, even when not required by federal law.  To work towards this goal, BPA typically 
provides project information relevant to state permitting processes to state entities with a 
potential interest in the project.  In designing and carrying out its proposed projects, BPA also 
strives to meet or exceed the substantive standards and policies of state regulations.   

To further memorialize this approach, BPA entered into a series of Memoranda of 
Understanding (MOUs) and Memoranda of Agreement (MOAs) in the 1980s with individual 
Pacific Northwest states concerning BPA’s activities in each state, including Washington and 
Oregon (State of Washington and BPA 1983a, 1983b; State of Oregon and BPA 1981).  Each 
MOU called for general cooperation between BPA and each state regarding BPA’s activities in 
that state, and each MOA called for cooperation specifically on the siting of proposed federal 
transmission facility projects to be located in that state.  Each MOA also called for the 
development of project-specific work plan agreements between BPA and the state for individual 
BPA transmission line projects to be located in that state.   

In the MOU and MOA with the states of Washington and Oregon, the agencies that are 
designated with the responsibility for entering into and carrying out work plan agreements for 
each individual BPA transmission line project are Washington EFSEC and the Oregon DOE.  
Because the project would be located in both Washington and Oregon, BPA has entered into 
work plan agreements with EFSEC and ODOE for this project.  Under these agreements, the 
state agencies have provided BPA with potentially applicable state substantive standards that 
they believe should be addressed in this EIS to aid state agency review of the project.  It is the 
objective of BPA, EFSEC, and ODOE that by identifying and considering these standards as early 
as possible, the project can be designed to be consistent or compatible with these standards to 
the maximum extent practicable. 

The remainder of this chapter identifies those state substantive standards that are potentially 
applicable to the project, and evaluates the extent to which the project would be consistent 
with these standards.  This discussion is organized by the state agency that has established each 
standard, with the standards of each agency further organized by resource topic where 
appropriate.  In most cases, BPA believes that implementation of its own design, construction, 
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and operation standards would serve to meet or exceed the state substantive standards that 
have been identified.  However, in some cases, additional measures may be required to be 
consistent with a particular state standard.  For any state standards where it is likely that 
consistency cannot be achieved, an explanation is provided. 

28.1 Washington EFSEC Standards 

Washington EFSEC is the state agency responsible for siting new energy facilities in the state of 
Washington, including certain thermal power plants, alternative energy facilities, natural gas 
pipelines, and electrical transmission lines.  EFSEC’s authority in this area is provided by 
RCW Chapter 80.50, and is implemented through WAC Title 463.   

BPA’s transmission lines are not subject to EFSEC’s siting jurisdiction except for portions 
proposed to be located on federal lands administered by the BLM or are part of the National 
Forest System administered by the U.S. Forest Service.  The proposed project would not be 
located on any such federal land.  Nonetheless, BPA will seek to be consistent with EFSEC’s 
substantive standards to the extent practicable.   

The following EFSEC substantive standards from WAC Title 463 (WAC 463-26, 463-60, 463-72, 
and 463-74) are potentially applicable to the project: 

28.1.1 Natural Environment—Energy and Natural 
Resources  

 The application shall describe the rate of use and efficiency of consumption of energy 
and natural resources during both construction and operation of the proposed facility. 

 The application shall describe the sources of supply, locations of use, types, amounts, 
and availability of energy or resources to be used or consumed during construction and 
operation of the facility. 

 The application shall describe all nonrenewable resources that will be used, made 
inaccessible or unusable by construction and operation of the facility. 

 The application shall describe conservation measures and/or renewable resources that 
will or could be used during construction and operation of the facility. 

Consistency:  General information on likely use and consumption of energy and natural 
resources is provided throughout the EIS.  However, detailed information regarding the source, 
locations of use, and rate of use and efficiency of consumption of energy and other resources is 
beyond the scope of this EIS.  Impacts on natural resources are addressed by resource in 
Chapters 5 through 22.  Irreversible or irretrievable commitments of resources (both renewable 
and nonrenewable resources) are discussed in Chapter 25, Irreversible or Irretrievable 
Commitment of Resources. 

 The application shall describe any scenic resources which may be affected by the facility 
or discharges from the facility. 

Consistency:  Chapters 5, 6, and 7 (Land, Recreation, and Visual Resources) describe the 
project’s impact on visual resources including impacts on recreational areas.  There would be no 
discharges from the transmission line but there would be stormwater discharge from the 
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substations.  Through its compliance with the CWA, BPA seeks appropriate certifications and 
authorizations from state water quality regulatory agencies for its proposed projects.  BPA 
would meet all applicable standards identified through this process to protect water quality.  
Substation designs would include stormwater detention ponds to control outflow (not required 
at Sundial Substation).  Information concerning the project’s potential impacts on water quality 
is provided in Chapter 15, Water.  BPA's CWA compliance activities are described in Chapter 27, 
Consultation, Permits, and Review Requirements.  

28.1.2 Transportation  

 Transportation systems.  The application shall identify all permanent transportation 
facilities impacted by the construction and operation of the energy facilities, the nature 
of the impacts, and the methods to mitigate impacts.  Such impact identification, 
description, and mitigation shall, at least, take into account 

o Expected traffic volumes during construction, based on where the work force is 
expected to reside 

o Access routes for moving heavy loads, construction materials, or equipment 
o Expected traffic volumes during normal operation of the facility 
o For transmission facilities, anticipated maintenance access 
o Consistency with local comprehensive transportation plans 

 Vehicular traffic.  The application shall describe existing roads, estimate volume, types, 
and routes of vehicular traffic which will arise from construction and operation of the 
facility.  The applicant shall indicate the applicable standards to be utilized in improving 
existing roads and in constructing new permanent or temporary roads or access, and 
shall indicate the final disposition of new roads or access and identify who will maintain 
them. 

 Waterborne, rail, and air traffic.  The application shall describe existing railroads and 
other transportation facilities and indicate what additional access, if any, will be needed 
during planned construction and operation.  The applicant shall indicate the applicable 
standards to be utilized in improving existing transportation facilities and in constructing 
new permanent or temporary access facilities, and shall indicate the final disposition of 
new access facilities and identify who will maintain them. 

 Parking.  The application shall identify existing and any additional parking areas or 
facilities which will be needed during construction and operation of the energy facility, 
and plans for maintenance and runoff control from the parking areas or facilities. 

 Movement/circulation of people and goods.  The application shall describe any change 
to the current movement or circulation of people or goods caused by construction or 
operation of the facility.  The application shall indicate consideration of multipurpose 
utilization of rights of way and describe the measures to be employed to utilize, restore, 
or rehabilitate disturbed areas.  The application shall describe the means proposed to 
ensure safe utilization of those areas under applicant's control where public access will 
be granted during project construction, operation, abandonment, termination, or when 
operations cease. 

 Traffic hazards.  The application shall identify all hazards to traffic caused by 
construction or operation of the facility.  Except where security restrictions are imposed 
by the federal government the applicant shall indicate the manner in which fuels and 
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waste products are to be transported to and from the facility, including a designation of 
the specific routes to be utilized. 

Consistency:  Construction and improvement of the access road system for the project is 
discussed in Chapter 3, Project Components.  Chapter 12, Transportation describes the project’s 
general impacts on transportation resources.  The movement or circulation of people or goods 
in certain areas may be temporarily affected during construction of the project.  Potential 
impacts on water, rail, and air traffic are also addressed in Chapter 12.  Road use during 
construction and operation and maintenance of the line would comply with regional 
transportation plans.  Access roads constructed as part of the project would also be used during 
maintenance of the transmission line.  Fuel would be transported to work sites using the same 
access roads discussed in Chapters 3 and 12.  Staging areas that would be used to store 
construction materials and vehicles are discussed in Chapter 3.   

28.1.3 Socioeconomic  

 The application shall include a detailed socioeconomic impact analysis which identifies 
primary, secondary, and positive as well as negative impacts on the socioeconomic 
environment in the area potentially affected by the project, with particular attention to 
the impact of the proposed facility on population, work force, property values, housing, 
health facilities and services, education facilities, governmental services, and local 
economy.  The study area shall include the area that may be affected by employment 
within a 1-hour commute distance of the project site.  The analysis shall use the most 
recent data as published by the U.S. Census or state of Washington sources. 

 The analysis shall include the following: 

o Population and growth rate data for the most current 10-year period for the 
county or counties and incorporated cities in the study area 

o Published forecast population figures for the study area for both the 
construction and operations periods 

o Numbers and percentages describing the race/ethnic composition of the cities 
and counties in the study area 

o A description of whether or not any minority or low-income populations would 
be displaced by this project or disproportionately impacted 

o The average annual work force size, total number of employed workers, and the 
number and percentage of unemployed workers including the year that data are 
most recently available.  Employment numbers and percentage of the total 
work force should be provided for the primary employment sectors 

o An estimate by month of the average size of the project construction, 
operational work force by trade, and work force peak periods 

o An analysis of whether or not the locally available work force would be 
sufficient to meet the anticipated demand for direct workers and an estimate of 
the number of construction and operation workers that would be hired from 
outside of the study area if the locally available work force would not meet the 
demand 

o A list of the required trades for the proposed project construction 
o An estimate of how many direct or indirect operation and maintenance workers 

(including family members and/or dependents) would temporarily relocate 
o An estimate of how many workers would potentially commute on a daily basis 

and where they would originate 
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 The application shall describe the potential impact on housing needs, costs, or 
availability due to the influx of workers for construction and operation of the facility and 
include the following: 

o Housing data from the most recent 10-year period that data are available, 
including the total number of housing units in the study area, number of units 
occupied, number and percentage of vacant units, median home value, and 
median gross rent.  A description of the available hotels, motels, bed and 
breakfasts, campgrounds, or other recreational facilities 

o How and where the direct construction and indirect work force would likely be 
housed.  A description of the potential impacts on area hotels, motels, bed and 
breakfasts, campgrounds, and recreational facilities 

o Whether or not meeting the direct construction and indirect work force’s 
housing needs might constrain the housing market for existing residents and 
whether or not increased demand could lead to increased median housing 
values or median gross rents and/or new housing construction.  Describe 
mitigation plans, if needed, to meet shortfalls in housing needs for these direct 
and indirect work forces 

 The application shall have an analysis of the economic factors including the following: 

o The approximate average hourly wage that would likely be paid to construction 
and operational workers, how these wage levels vary from existing wage levels 
in the study area, and estimate the expendable income that direct workers 
would likely spend within the study area 

o How much, and what types, of direct and indirect taxes would be paid during 
construction and operation of the project, and which jurisdictions would receive 
those tax revenues 

o The other overall economic benefits (including mitigation measures) and costs 
of the project on the economies of the county, the study area, and the state, as 
appropriate, during both the construction and operational periods 

 The application shall describe the impacts, relationships, and plans for utilizing or 
mitigating impacts caused by construction or operation of the facility to the following 
public facilities and services: 

o Fire 
o Police 
o Schools 
o Parks or other recreational facilities 
o Utilities 
o Maintenance 
o Communications 
o Water/storm water 
o Sewer/solid waste 
o Other governmental services 

 The application shall compare local government revenues generated by the project (e.g., 
property tax, sales tax, business and occupation tax, payroll taxes) with their additional 
service expenditures resulting from the project; and identify any potential gaps in 
expenditures and revenues during both construction and operation of the project.  This 
discussion should also address potential temporal gaps in revenues and expenditures. 
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 To the degree that a project will have a primary or secondary negative impact on any 
element of the socioeconomic environment, the applicant is encouraged to work with 
local governments to avoid, minimize, or compensate for the negative impact.  The term 
“local government” is defined to include cities, counties, school districts, fire districts, 
sewer districts, water districts, irrigation districts, or other special purpose districts. 

Consistency:  Chapter 11, Socioeconomics provides a detailed discussion of the socioeconomic 
impacts from the project including impacts on population, work force, property values, housing, 
health facilities and services, education facilities, governmental services, and the local economy 
in Cowlitz, Clark, and Multnomah counties.   

28.1.4 Land Use and Zoning  

 The council shall make a determination as to whether the proposed site is consistent 
and in compliance with land use plans and zoning ordinances pursuant to 
RCW 80.50.090 (2). 

Consistency:  Area-wide and local plan and program consistency is addressed in Chapter 27, 
Consultation, Permits, and Review Requirements.  Potential impacts on land use are addressed 
in Chapter 5, Land.  

28.1.5 Site Restoration and Preservation  

 When a site is subject to preservation or restoration pursuant to a plan as defined in 
WAC 463-72-040 through 463-72-060, the certificate holder shall conduct operations 
within terms of the plan; shall advise the council of unforeseen problems and other 
emergent circumstances at the site; and shall provide site monitoring pursuant to an 
authorized schedule.  After approval of an initial site restoration plan pursuant to WAC 
463-72-040, a certificate holder shall review its site restoration plan in light of relevant 
new conditions, technologies, and knowledge, and report to the council the results of its 
review, at least every 5 years or upon any change in project status.  The council may 
direct the submission of a site preservation or restoration plan at any time during the 
development, construction, or operating life of a project based upon council’s review of 
the project’s status.  The council may require such information and take or require such 
action as is appropriate to protect the environment and all segments of the public 
against risks or dangers resulting from conditions or activities at the site. 

Consistency:  Implementation of mitigation measures described in Chapter 3, Project 
Components, and those suggested at the end of some of the resource chapters, would reduce 
possible impacts during construction and maintenance and provide site restoration following 
construction. 

28.1.6 Geology and Soils 

 The seismicity standard for construction of energy facilities shall be the standards 
contained in the state building code. 

Consistency: BPA would apply seismic standards applicable to transmission line and substation 
construction in its design specifications for the proposed transmission line (see Chapter 14, 
Geology and Soils).   



Chapter 28 State Substantive Standards 

I-5 Corridor Reinforcement Project Draft EIS 28-7 
November 2012 

28.1.7 Water Quality 

 Waste water discharges from projects under *EFSEC’s+ jurisdiction shall meet the 
requirements of applicable state water quality standards, Chapter 173-201A WAC, state 
groundwater quality standards, Chapter 173-200 WAC, state sediment management 
standards, Chapter 173-204A WAC, requirements of the Federal Water Pollution Control 
Act as amended (86 Stat 816,33 USC 1251, et seq.) and regulations promulgated 
thereunder. 

Consistency:  Through its compliance with the CWA, BPA seeks appropriate certifications and 
authorizations from state water quality regulatory agencies for its proposed projects.  The 
project’s consistency with state water quality standards is confirmed in part through a review of 
any wetlands fill permit proposed by the Corps.  Section 401 of the CWA authorizes Ecology to 
review and certify proposed dredge and fill permits or other pollutant discharges to waters of 
the United States on non-federal lands or on federal land, if there has been a waiver of 
sovereign immunity.  Ecology and the ODEQ are authorized to issue a Water Quality Certification 
under Section 401.  BPA would meet all applicable standards identified through this process to 
protect water quality.  Chapter 15, Water provides information on the project’s potential effects 
on water quality, and Chapter 27, Consultation, Review, and Permit Requirements provides 
more information concerning BPA’s CWA compliance activities. 

28.1.8 Wetlands 

 Wetland impacts shall be avoided wherever possible.  

 Where impacts cannot be avoided, the applicant shall be required to take one or more 
of the following actions (in the following order of preference):  Restore wetlands on 
upland sites that were formerly wetlands; create wetlands on disturbed upland sites; 
enhance significantly degraded wetlands; and preserve high-quality wetlands that are 
under imminent threat.  Wetland mitigation actions proposed to compensate for project 
impacts shall not result in a net loss of wetland area except when the lost wetland area 
provides minimal functions and the mitigation action(s) will clearly result in a significant 
net gain in wetland functions as determined by a site-specific function assessment.  

Consistency:  In designing its projects, BPA attempts to avoid identified wetland areas where 
feasible.  If wetlands cannot be avoided, BPA works to minimize potential impacts and 
compensate appropriately for unavoidable impacts.  BPA would act consistently with EFSEC’s 
standards related to wetlands during construction and maintenance of the proposed 
transmission line.  Chapter 16, Wetlands provides information concerning the project’s potential 
impacts on wetlands, and Chapter 27, Consultation, Review, and Permit Requirements provides 
more information concerning BPA’s activities to comply with wetland regulations such as 
Sections 401 and 404 of the CWA.   

28.1.9 Fish and Wildlife 

 EFSEC encourages applicants to select sites that avoid impacts to any species on federal 
or state lists of endangered or threatened species or to priority species and habitats. 

 An applicant must demonstrate no net loss of fish and wildlife habitat function and 
value. 
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 Restoration and enhancement are preferred over creation of habitats due to the 
difficulty in successfully creating habitat. 

 Mitigation credits and debits shall be based on a scientifically valid measure of habitat 
function, value, and area. 

 The ratios of replacement habitat to impacted habitat shall be greater than 1:1 to 
compensate for temporal losses, uncertainty of performance, and differences in 
functions and values. 

 Fish and wildlife surveys shall be conducted during all seasons of the year to determine 
breeding, summer, winter, migratory usage, and habitat condition of the site. 

Consistency:  In designing its projects, BPA attempts to avoid impacts on fish and wildlife species 
where possible.  Field surveys would be conducted as needed in spring 2013 to confirm the 
presence and/or absence of listed species in the project area.  Potential impacts on ESA-listed 
species are discussed in Chapters 18, Wildlife and 19, Fish.  These chapters also discuss potential 
effects to state-listed species and priority habitat and species. 

28.1.10 Air Quality 

 Air emissions from energy facilities shall meet the requirements of applicable state air 
quality laws and regulations promulgated pursuant to the CAA, Chapter 70.94 RCW, and 
the Federal Clean Air Act (42 USC 7401 et seq.), and Chapter 463-78 WAC.  

Consistency:  To the extent that air emissions resulting from construction and maintenance of 
the transmission line and substation are regulated under state law, the project would comply 
with these regulations.  Because operation of the proposed line would not result in any air 
emissions, other than maintenance and inspection vehicles and helicopters, there are no 
applicable standards for project operation (see Chapter 21, Air Quality). 

28.1.11 Public Health and Safety 

 The provisions of Chapter 173-303 WAC shall apply to the on-site activities, at energy 
facilities subject to this chapter, which involve the generation, storage, transportation, 
treatment or disposal of dangerous wastes. 

 No person shall cause or permit noise to intrude into the property of another person 
which noise exceeds the maximum permissible noise levels set forth below in this 
section. 

 The noise limitations established are as set forth in Table 28-1 after any applicable 
adjustments provided for herein are applied. 

 Between the hours of 10:00 p.m. and 7:00 a.m. the applicable noise limitations shall be 
reduced by 10 dBA for receiving property within Class A environmental designations for 
noise abatement (EDNAs). 

 At any hour of the day or night the applicable noise limitations may be exceeded for any 
receiving property by no more than:  (i) 5 dBA for a total of 15 minutes in any one-hour 
period; or (ii) 10 dBA for a total of 5 minutes in any one-hour period; or (iii) 15 dBA for a 
total of 1.5 minutes in any one-hour period. 
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 Sounds originating from temporary construction sites as a result of construction activity 
are exempt from these standards, except where such provisions relate to the reception 
of noise within Class A EDNAs between the hours of 10:00 p.m. and 7:00 a.m. 

Table 28-1  Noise Limitations 

EDNA
1
 of  

Noise Source 
EDNA of 

Receiving Property (dBA) 

 Class A Class B Class C 

Class A 55 57 60 

Class B 57 60 65 

Class C 60 65 70 

 Notes: 

1.  EDNA: environmental designations for noise abatement. 

Consistency:  BPA would comply with all applicable state regulations concerning the generation, 
storage, transportation, treatment, or disposal of dangerous wastes during construction and 
maintenance of the transmission line.  BPA also would conduct its construction and 
maintenance activities for the project in conformance with EFSEC’s standards concerning 
maximum permissible noise levels through using appropriate muffling devices on construction 
and maintenance equipment and limiting construction and maintenance to daytime and evening 
hours (see Chapter 9, Noise).  Noise impacts during operation of the transmission line and 
substations would meet federal and state noise guidelines and standards.   

28.2 Washington State Department of Natural 
Resources Standards 

The project area includes state lands managed by WDNR.  This agency manages uplands for 
many purposes, including protection of state and federal threatened and endangered species, 
revenue for school construction, and environmental protection.  Lands held in trust to support 
public beneficiaries generate earnings that help build or remodel public schools and universities.  
These revenues come from timber harvest on state trust lands, as well as from leases to farmers 
and ranchers and leases for mineral exploration and wind power generation (WDNR 2009c).  
WDNR has a few special-use leases in the project area.  WDNR also holds conservation 
easements, and owns lands set aside for genetic reserves and a Natural Preserves Area.  BPA 
would obtain easements and permits as appropriate for any WDNR lands crossed by the project. 

The project area includes state trust lands, State Owned Aquatic Lands managed by WDNR and 
other state and private lands regulated by WDNR.  Within the scope, the department has 
multiple responsibilities ranging from the management, disposition and acquisition of certain 
public trust lands including aquatic lands and natural areas, to regulation of timber harvest 
activities and fire protection on non-federal lands.  The department collects, analyzes, and 
distributes scientific data about state plants.  The Washington State Geologist is also part of the 
WDNR and maintains and provides information on geologic hazards throughout the state.    
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The following WDNR policies are potentially applicable to the project: 

28.2.1 Compliance and Cooperation with other State 
and Federal Laws 

 Policy 08-028: The department will comply with SEPA by managing activities on trust 
agricultural and grazing lands through a phased review process. 

 Policy 08-035: The department will actively promote and maintain long-term 
relationships with public and private organizations that affect the agricultural and 
grazing program. 

 Policy 14-018: The department will utilize the requirements of SEPA to communicate 
department objectives and outcomes; to consider local, regional and statewide interests 
and concerns; and to develop and analyze forest management strategies. 

 Policy 14-022: in carrying out its management activities, the department will actively 
communicate and promote collaboration with trust beneficiaries; Tribes; local, state, 
and federal governments; stakeholders; and the public. 

 The department will comply with Chapter 43.21C RCW SEPA and Chapter 197-11 WAC 
SEPA Rules for all non-exempt proposed actions as defined by the SEPA laws including 
Chapter 332-41 WAC WDNR SEPA Procedures. 

Consistency:  BPA is committed to planning its transmission line projects to be consistent or 
compatible with existing land uses to the extent practicable.  Information concerning the 
project’s potential impacts on agriculture and forested lands, and mitigation measures identified 
to reduce or eliminate impacts on those resources are provided in Chapters 5, Land; 6, 
Recreation; 11, Socioeconomics; and 17, Vegetation.  Information regarding the Farmland 
Protection Policy Act, which directs federal agencies to identify and quantify adverse impacts on 
farmlands, can be found in Chapter 27, Consultation, Review, and Permit Requirements. 

As described in the introduction to this chapter, BPA is working with Washington EFSEC to help 
ensure that this EIS is adoptable under SEPA for all state and local agencies.  BPA also is working 
with WDNR directly to ensure WDNR has the information it needs for any required SEPA 
compliance.  This EIS will help with this compliance through its analysis of the impacts of the 
project to the natural and built environments in Chapters 5 through 22, and the information 
provided in Appendix A, WDNR Lands Analysis. 

28.2.2 Geology and Soils 

 Policy 08-029: The department will actively maintain or enhance soil productivity and 
quality on agricultural and grazing lands.  

 The provisions in Chapter 43.92 RCW shall apply to geologic hazards, which include 
assessment and mapping of seismic, landslide, and tsunami hazards, estimation of 
potential consequences, and likelihood of occurrence.  

Consistency:  In designing its projects, BPA attempts to reduce impacts on soil productivity by 
implementing mitigation measures as listed in Chapter 14, Geology and Soils.  Geologic hazards 
are also taken into account during line and substation design; landslide-susceptible areas are 
avoided if possible, and towers and substations are designed to withstand seismic hazards.  
Chapter 14 discusses areas along the routes with landslide or seismic hazards.    
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28.2.3 Water Quality 

 Policy 14-010: The department will assess the potential for significant cumulative 
impacts of department activities on watershed systems, and develop mitigation 
strategies as needed.  

 Policy 14-011: Statewide, the department will allow for no net loss of acreage and 
function of wetlands, as defined by state forest practices rules. 

 Policy 08-031: The department will maintain or enhance the quality and longevity of 
water resources originating from, flowing through, or applied on department-managed 
lands.  

Consistency:  BPA seeks appropriate certifications and authorizations from state water quality 
regulatory agencies and will meet all applicable standards identified through this process to 
protect water quality.  Chapter 15, Water includes information concerning the project’s 
potential impacts on water quality and mitigation measures that would reduce those impacts.  

28.2.4 Biological Resources 

 Policy -008: The department will actively participate with public and private sectors in 
developing and implementing pest and weed management programs. 

 Policy 08-030: The department will maintain and enhance desirable vegetative 
communities on trust lands used for crop production, grazing, and wildlife habitat when 
compatible with agricultural and grazing program goals.  

 Policy 14-008: The department will defer from harvest old-growth stands (stands 5 acres 
and larger that originated naturally, before 1850), in order to help meet WDNR’s Habitat 
Conservation Plan (HCP) and regulatory requirements, over forest targets, and 
social/cultural values.  

 When in the best interest of the trust(s), the department will actively seek to transfer 
old-growth stands and areas containing very large diameter trees of high social or 
cultural significance out of the trust status, when full market value compensation to the 
trust(s) is secured. In seeking to transfer such stands out of trust status, the department 
will immediately prioritize old-growth stands that are not subject to protection under 
WDNR’s HCP or other applicable regulations. 

 The department will comply with Title 17 RCW Weeds, Rodents, and Pests. 

 The department will comply with Chapter 15.58 RCW Washington Pesticide Control Act. 

Consistency:  BPA’s vegetation management would be guided by its Transmission System 
Vegetation Management Program EIS (see Chapter 3, Project Components; BPA and USDOE 
2002).  Resource compensation, right-of-way easements, and land purchased in fee would be 
negotiated with WDNR.  Additionally, BPA works with the county weed boards and landowners 
on area-wide or site-specific plans for noxious weed control. 

28.2.5 Cultural Resources 

 Policy 14-016: The department will identify and protect significant historic and 
archaeological sites, consistent with state and federal law. 
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 Policy 08-034: The department will, within trust management obligations, protect 
significant archaeological and cultural resources on agricultural and grazing lands.  

 The department will comply with PO06-001 Historical, Cultural, and Archeological sites. 

Consistency:  As discussed in Chapter 27, Consultation, Review, and Permit Requirements, BPA 
seeks to comply with all applicable laws and other directives for the management of cultural 
resources.  Section 106 of the National Historic Preservation Act (NHPA) requires federal 
agencies to take into account the effects of their undertakings on historic properties on all lands 
affected by proposed projects.  Through the evaluation of this project in this EIS (see Chapter 13, 
Cultural Resources) and compliance with the Section 106 process and other review 
requirements, BPA will act consistently with WDNR’s potentially applicable cultural resource 
policies.    

28.2.6 Land Use and Socioeconomics 

 Policy 08-012:  The department will sell valuable materials from and lease, permit or 
contract agricultural and grazing lands for other surface and subsurface uses when in 
the best interest of the trust beneficiaries.  In such cases:  Existing agricultural lessees 
will be compensated by subsequent users for loss when crops or authorized 
improvements are damaged, when the lease is terminated, or lease renewal negotiation 
is denied.  

 Existing grazing lessees will be compensated by subsequent users for loss when crops or 
authorized improvements are damaged, when the lease is terminated, or lease renewal 
negotiation is denied.  

 Policy 14-014: When managing public access and recreation use on forested state trust 
lands, the department will protect trust interests and seek to balance economic, 
ecological and social concerns. The department will work to control negative effects of 
designated or dispersed public access and use on forested state trust lands through 
collaboration with the public, user groups, other landowners, and other agencies and 
organizations. 

 Chapter 332-52 WAC public access and recreation. 

 RCW 79.10.120 Multiple uses compatible with financial obligations of trust 
management. 

 RCW 79.10.125 Land open to public for fishing, hunting, and non-consumptive wildlife 
activities. 

 RCW 79.36.440 Right-of-way for public roads. 

 RCW 79.36.510 Utility pipe lines, transmission lines, etc. 

 RCW 79.36.520 Utility pipe lines, transmission lines, etc. – Procedure to acquire. 

 RCW 79.36.530 Utility pipe lines – Appraisal – Certificate – Reversion. 

 RCW 79.38.040 Permits for use of roads. 

Consistency:  As described above, BPA is committed to planning its transmission line projects to 
be consistent or compatible with existing land uses to the extent practicable.  Mitigation 
measures identified to reduce potential impacts on landowners and their lessees are provided in 
Chapter 5, Land, and Chapter 11, Socioeconomics.  
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28.2.7 Fish and Wildlife 

 Policy 08-032: The department will recognize the natural resource values of riparian 
zones and implement management plans to maintain or enhance these zones.  

 Policy 08-033: The department will avoid effects on plant and animal species considered 
endangered.  Within trust management obligations, the department will avoid adverse 
effects on species considered threatened, and consider avoiding or lessening effects on 
species considered sensitive.  

 Policy 14-009: The department will meet the requirements of federal and state laws and 
contractual requirements that protect endangered, threatened and sensitive species 
and their habitats. 

 Policy 14-011 In Western Washington, the department will maintain or restore salmonid 
freshwater habitat on department-managed lands and contribute to the conservation of 
other aquatic and riparian obligate species through implementation of WDNR’s HCP.   

Consistency:  As described above under consistency with EFSEC standards, BPA attempts to 
avoid impacts on fish and wildlife species where possible.  Chapter 18, Wildlife, and Chapter 19, 
Fish display the listed and proposed species that are either known to occur or have the potential 
to occur in the project area, and also discuss the project’s potential impacts on wildlife and fish, 
and mitigation measures to minimize those impacts. 

28.2.8 Transportation and Access 

Policy 14-020 pertaining to forest roads in WDNR’s Policy Manual (WDNR 2005) states the 
following: 

 The department will develop and maintain forest roads to meet trust objectives and 
Board of Natural Resources policy, including protecting and enhancing the asset value.  

 To minimize adverse environmental impacts, the department will rely on the 
requirements of WDNR’s HCP, state forest practices rules and the State Environmental 
Policy Act, and will minimize the extent of the road network, consistent with other 
Board of Natural Resources policy.  

In response to WDNR’s policy and in order to achieve the regulatory requirements under 
Washington Forest Practices Act, a comprehensive discussion of WDNR standards for roads 
designed, constructed, maintained, and abandoned on state-managed lands was developed in 
WDNR’s Forest Roads Guidebook (WDNR 2011a). Three general management practices 
characterize a small portion of the objectives and standards outlined in the Forest Roads 
Guidebook, but are representative of the considerations WDNR must make when adding a new 
road to the overall transportation system: 

 Build no more new road than is necessary to accomplish and economically conduct 
harvest and/or management objectives for the basic plan of operations, regardless of 
whether a road is in sensitive areas or not. 

 The protection of sensitive species and areas including, but not limited to, streams and 
watersheds is vital. Proper logging methods, road locations and construction techniques 
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must be considered to mitigate a potential increase in erosion from forest areas and 
sediment delivery to surface water.  

 Consider the overall transportation plan for a geographic area.  Plan new roads that take 
into account transportation plans and needs for future sales and access.  This will avoid 
construction of parallel roads or extra lengths of roads to access far corners that will be 
harvested in the future.  

Consistency:  Each of the action alternatives crosses some WDNR forested property, where trees 
would be removed within and outside of planned rights-of-way.  Construction of new roads and 
improvement of existing roads could occur on WDNR property, depending on the alternative 
and final coordination and negotiation with WDNR.  It is BPA’s intent to continue to work closely 
with WDNR to identify existing roads that could be used by BPA for construction and operation 
and maintenance of the project since many already exist on WDNR land and are used by WDNR 
mostly for logging.  Coordination would also continue to determine trade-offs between 
identifying new roads that may minimize impacts on environmental resources and improving 
existing roads.  BPA continues to work closely with WDNR to ensure that roads are sited in 
consideration of all existing and planned uses and environmental resources. 

28.2.9 Washington’s Forest Practices Act and Rules 

WDNR’s Forest Practices Program is responsible for the implementation of the state’s Forest 
Practices Act and rules (Chapter 76.09 RCW and Chapter 222 WAC).  The rules provide the 
framework for the protection of public resources on all state and private forest land and are a 
responsibility of forest landowners, timber owners and operators when conducting forest 
practices activities. 

Consistency:  Portions of all alternatives cross state or private lands managed for forest or 
timber and which are governed under the Forest Practices Act and Rules.  Proposed amounts of 
timber removed on WDNR land is included in Appendix A.  Trees would be removed within and 
outside of existing and planned right-of-way (danger trees and/or safe back line).  It is BPA’s 
intent to continue to work closely with WDNR to identify the types and amounts of trees that 
need to be removed and how placement of right-of-way, towers, and roads might minimize 
interference with existing and planned timber harvests and practices. 

28.2.10 State Owned Aquatic Lands 

The following conservation measures are implemented on a case-by-case basis as site-specific 
conditions warrant.  As good stewards of the state’s aquatic lands these are the measures that 
the department currently uses to lessen the impact from development.  These measures are 
currently under review in the development of an Aquatic Lands HCP with an incidental take 
permit that is anticipated for final adoption in 2012 or later.  These measures may change when 
the Aquatics HCP is finalized and adopted and there may be additional requirements. 

 In saltwater systems, treated wood is only allowed as part of above water structural 
framing and may not be used as decking, pilings or for any other uses.  Treated wood is 
prohibited for all uses in freshwater.  During maintenance, existing treated wood 
timbers and pilings must be replaced with alternative materials, such as untreated 
wood, steel, concrete, or recycled plastic, or encased in a manner that prevents leaching 
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of contaminants into surface water.  Structural framing in saltwater systems may be 
replaced with non-creosote treated wood. 

 New bulkheads or hard bank armoring will only be allowed on state-owned aquatic land 
in exceptional circumstances such as those needed to protect infrastructure.  Over time, 
existing bulkheads must be replaced with softer shoreline protection systems.  
Bulkheads which cannot be replaced with softer shoreline materials due to design or 
infrastructure protection issues may be considered for replacement, provided that the 
bulkhead occupies the same footprint, or smaller, than the existing one. 

 New fill, or additional placement of fill, will not be allowed on state-owned aquatic 
lands.  Fill may be allowed for sediment remediation, authorized habitat creation or 
restoration projects.  Washed gravel or shell may be applied as a substrate amendment 
for authorized shellfish aquaculture activities. 

 Dredging, including sand and gravel mining, is not allowed on state-owned aquatic lands 
except where required for navigation for trade and commerce, flood control, or 
maintenance of water intakes. 

 New activities or structures must avoid existing native aquatic vegetation (Protected 
Vegetation to be provided by WDNR). 

 New outfalls must be located at least 16 feet (5 meters) from existing aquatic vegetation 
(may change subject to site-specific situations). 

 Species work windows (see Species Work Windows and Buffers provided by WDNR) 
must be used for the timing of any construction, operation or maintenance activities, to 
protect listed and sensitive species and forage fish species in sensitive live history 
phases (see Listed and Sensitive Species provided by WDNR). 

 Lessees and grantees must remove unused, abandoned structures, treated wood, 
pilings, derelict vessels, and equipment from the lease or easement site.  A timeframe 
for removal will be specified in the authorizing document. 

 Lessees shall assess water drainage and runoff patterns, and shall develop and 
implement a plan to alter them to reduce direct inputs of contaminants and nutrients. 

Consistency:  The action alternatives cross State Owned Aquatic Lands along the Columbia, 
Cowlitz, Coweeman, Kalama, Lewis, and Washougal rivers.  One new tower would be 
constructed in the Columbia River (see Chapter 3, Project Components).  All other structures 
would be at least 200 feet from the edge of river banks.  No towers, other than the one already 
described, or new or improved access roads would be placed in rivers.  Depending on type and 
height, riparian vegetation would be removed along the rivers for safe operation of the line and 
development of access roads to towers.  It is BPA’s intent to continue to work closely with 
WDNR to identify the types and amounts of trees that need to be removed and how placement 
of the right-of-way, towers, and roads might minimize riparian clearing and potential impacts to 
aquatic species and other aquatic resources and activities. 

28.2.11 Public Health and Safety 

 The provisions of Chapter 332-24 WAC and Chapter 76.04 RCW shall apply to forest 
protection measures and operator responsibilities related to fire prevention and fire 
hazard abatement. 
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Consistency:  BPA is committed to reducing the potential for fire during construction.  
Chapter 10, Public Health and Safety identifies mitigation measures to minimize potential health 
and safety risks from fire. 

28.3 Washington Department of Fish and Wildlife 
Standards 

WDFW serves as the state’s principal agency on species protection and conservation.  Legislative 
mandate RCW 77.04.012 established that wildlife, fish, and shellfish are property of the state 
and that WDFW is entrusted by and through the Fish and Wildlife Commission to “preserve, 
protect, perpetuate, and manage the wildlife and food fish, game fish, and shellfish” and 
“attempt to maximize the public recreational game fishing and hunting opportunities of all 
citizens.”   

In 2003, WDFW and a broad range of wind power stakeholders developed the WDFW Wind 
Power Guidelines (WDFW 2009a) to provide consistent statewide direction for development of 
land-based wind energy projects still protecting the state’s wildlife and habitat.  The guidelines 
were revised in 2009.  Although the project is not a wind energy project, guidelines for impact 
avoidance and minimization that are potentially applicable to the project are included in the 
sections below. 

28.3.1 Wildlife 

 Where appropriate, develop in agricultural and other disturbed lands, including using 
existing transmission corridors and roads where possible. 

Consistency:  Where feasible, BPA typically considers transmission line alternatives that use 
existing rights-of-way or are routed across already disturbed areas such as agricultural lands, 
and attempts to use existing roads where possible.  Chapters 2 through 4 discuss alternative 
development and placement of roads, and Chapter 5 provides information on potential impacts 
on land uses.   

 Avoid high bird and bat aggregation areas, and areas used by sensitive status species. 

 Encourage the protection of priority habitats and species. 

Consistency:  BPA attempts to route transmission lines away from high bird and bat aggregation 
areas and sensitive species’ habitat where possible; however, because new lines most often 
extend from one specific area to another, route locations can be limited.  Chapter 18, Wildlife 
describes the project’s potential impacts on wildlife and mitigation measures identified to 
minimize those impacts. 

 Minimize use of overhead collector lines, unless underground collector lines are not 
appropriate or feasible due to environmental conditions (e.g., topography, soil 
conductivity, environmental impacts, etc.). 

Consistency:  BPA would not construct collector lines for the project.  Undergrounding of 
high-voltage (230- and 500-kV) transmission lines is usually not an option because of the greater 
environmental impacts and costs of undergrounding.  Section 4.7, Alternatives Considered but 



Chapter 28 State Substantive Standards 

I-5 Corridor Reinforcement Project Draft EIS 28-17 
November 2012 

Eliminated from Detailed Study, of this EIS provides information on alternatives eliminated from 
detailed consideration and Appendix D includes the Underground Route Study.  

 When overhead lines are used, use designs that avoid and minimize impacts to raptors 
and other birds (refer to APLIC guidelines regarding adequate conductor spacing and use 
of perch guards).  

Consistency:  BPA always designs conductor spacing to comply with Avian Power Line 
Interaction Committee guidelines (see Section 3.3, Conductors, of this EIS). 

 Use tubular towers to reduce the likelihood that birds will perch on towers and to 
possibly reduce the risk of collision.  Avoid use of lattice towers, particularly those with 
horizontal cross-members.  

Consistency:  The industry standard design for towers for high-voltage transmission lines is steel 
lattice towers.  This design also minimizes cost.  Chapter 3, Project Components provides 
information on the design of the proposed transmission line.    

 Avoid using permanent tower types that employ guy wires.  If guy wired towers are 
approved, encourage the requirement of bird flight diverters on the guy wires.  

Consistency:  BPA typically does not use guy wires on towers for its high-voltage transmission 
lines.  In the event that guy wires are necessary, BPA would consider placing bird flight diverters 
on the guy wires if it is compatible with the tower design.  Chapter 18 describes the proposed 
mitigation measures identified to minimize impacts on birds. 

 Discourage the use of rodenticides to control rodents burrowing around towers. 

Consistency:  BPA does not use rodenticides. 

 Minimize the use of lights on towers and facilities structures, in accordance with federal, 
state, and local requirements.  

Consistency:  BPA typically only uses lights on very tall towers (such as at river crossings) and 
towers near airports/heliports, in compliance with FAA requirements.  Chapter 3 provides a 
discussion of tower lighting design and potential locations.  

 Control noxious weeds in accordance with federal, state, and local laws.  

 Encourage the control of detrimental weedy species that invade as a result to 
disturbance from construction, maintenance and operation. 

Consistency:  BPA controls weeds in accordance with federal laws, and also follows applicable 
state and local weed control laws to the extent practicable.  Chapter 17, Vegetation discusses 
proposed mitigation measures to reduce or eliminate the potential for the spread of noxious 
weeds under the action alternatives. 

 Encourage the permitting authority to require a fire protection plan and a complete 
road siting and management plan that includes vehicle-driving speeds that minimize 
wildlife mortality.  
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Consistency:  Because BPA is not subject to state or county permitting authorities, this guideline 
does not apply to the project.  However, Chapter 10, Public Health and Safety does include 
proposed mitigation for the safe operation of vehicles and construction equipment. 

 Minimize roads and stream crossings.  

Consistency:  BPA typically proposes to build or improve the minimum amount of roads needed 
to access the transmission line and avoid stream crossings where possible.  Section 28.2.8, 
Transportation and Access, provides information on BPA’s commitment to work with WDNR on 
access roads.   

28.4 Washington State Department of Ecology 
Standards 

The Washington State Department of Ecology (Ecology) is the state agency responsible for 
protecting air and water quality in the state of Washington, including management of shorelines 
and wetland areas and implementation of federal and state water pollution control laws and 
regulations.   

28.4.1 Shorelines and Wetlands 

The Coastal Zone Management Program is authorized by the Coastal Zone Management Act of 
1972 and administered at the federal level by the National Oceanic and Atmospheric 
Administration’s Office of Ocean and Coastal Resource Management, Coastal Programs Division.  
Management of the program is delegated to the states participating in the program.  In 
Washington, Ecology administers the program.  The Coastal Zone Management Act requires 
federal development projects and activities directly affecting the coastal zone “shall be 
conducted in a manner which is, to the maximum extent practicable, consistent with approved 
state management programs” (Section 307(c)(1), (2)). 

A federal agency or applicant for a federal license, permit, or financial assistance is responsible 
for determining whether the proposed activity may affect any natural resource, land use, or 
water use in Washington’s coastal zone.  Ecology will concur with a determination if the federal 
activity is consistent to the maximum extent practicable with the Washington Coastal Zone 
Management Program.  Consistency with the state program is described below. 

The Washington State Shoreline Management Act (the Act) establishes a planning program and 
regulatory permit system initiated at the local level under state guidance.  Ecology is designated 
as the lead state agency, and local governments exercise primary authority for implementing 
the Act.  Each local government’s master program consists of a shoreline inventory and a 
“shoreline master program” (SMP) to regulate shoreline uses.  The SMP for Clark County, 
adopted in 1974, and Cowlitz County, adopted in 1977 regulates land uses affecting shorelines 
of the state.  The proposed transmission facilities would impact state shorelines if the towers or 
access roads would be located within 200 feet of them or their associated wetlands.  
Regulations pertaining to utilities are listed in Section 16 of the SMP.  Utility services in shoreline 
areas designated Conservancy, Rural and Urban Environments, shall be permitted subject to the 
following regulations:  
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 All utility systems shall be underground when such undergrounding is economically 
feasible.   

 All clearing for installation of maintenance shall be kept to the minimum width 
necessary. 

 Upon completion of the installation of utility systems or of any maintenance, disturbed 
areas shall be restored as nearly as practical to the pre-existing condition. 

 Utilities shall be located above flood levels wherever practical. 

Consistency:  The action alternatives would cross the Columbia River, Lewis River, East Fork 
Lewis River, Coweeman River, Cowlitz River, Washougal River, Kalama River, and many other 
creeks and streams, and wetlands identified in Chapter 15, Water and Chapter 16, Wetlands.  
Towers and access roads would be placed as far from the water’s edge as feasible to avoid 
floodplains.  Clearing would be kept to a minimum; however, all tall-growing vegetation in the 
right-of-way would need to be removed for safe operation of the line.  Exceptions to this would 
be in deep canyons or draws.  Disturbed areas would be reseeded.  Chapters 15 and 16 discuss 
mitigation measures identified to reduce potential impacts on water and wetlands.  

Section 401 consistency with the Clean Water Act for fill or pollutant discharge into waters of 
the United States including wetlands is a requirement and is discussed in Section 28.1.7, Water 
Quality, of this chapter. 

28.4.2 Water Quality 

The following Ecology substantive standards from Chapter 90.48 RCW, Chapter 173-216 WAC, 
Chapter 173-220 WAC, Chapter 173-200 WAC, and Chapter 173-201A WAC are potentially 
applicable to the proposed project: 

 Proper erosion and sediment control practices must be used on the construction site 
and adjacent areas to prevent upland sediments from entering surface water.  All 
ground disturbances by construction activities must be stabilized.  When appropriate, 
use native vegetation typical of the site. 

 Any operation which would generate a waste discharge or have the potential to impact 
the quality of state waters, must receive specific prior authorization from Ecology.  

 Routine inspections and maintenance of all erosion and sediment control BMPs are 
recommended both during and after development of the sites.  

 A SWPPP for the project site may be required and should be developed by a qualified 
person(s).  Erosion and sediment control measures in the plan must be implemented 
prior to any clearing, grading, or construction.  These control measures must be 
effective to prevent soil from being carried into surface water by stormwater runoff.  
Sand, silt, and soil can damage aquatic habitat and are considered pollutants.  The plan 
must be upgraded as necessary during the construction period. 

 Proper disposal of construction debris must be in such a manner that debris cannot 
enter the natural stormwater drainage system or cause water quality degradation of 
surface waters.  Dumpsters and refuse collection containers shall be durable, corrosion 
resistant, nonabsorbent, water tight, and have close fitting covers.  If spillage or leakage 
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does occur, the waste shall be picked up immediately and returned to the container and 
the area properly cleaned. 

 The operator of a construction site that disturbs one acre or more of total land area, and 
which has or will have a discharge of stormwater to a surface water or to a storm sewer, 
must apply for coverage under Ecology’s NPDES Construction Stormwater General 
Permit. 

Consistency:  Water quality standards are discussed in Chapter 27, Consultation, Review, and 
Permit Requirements.  BPA seeks appropriate certifications and authorizations from state water 
quality regulatory agencies and will meet all applicable standards identified through this process 
to protect water quality.  Chapters 14, Geology and Soils, and 15, Water, provide information on 
the project’s potential impacts on soils and water quality, and identify mitigation measures that 
would reduce potential impacts.  Section 401 certification of consistency with the Clean Water 
Act for fill or pollutant discharge of waters of the United States is a requirement and is discussed 
in Section 28.1.7, Water Quality, and in Chapter 27, Consultation, Review, and Permit 
Requirements. 

28.4.3 Air Quality 

Ecology substantive standards from Chapter 42.21A RCW and Chapter 173-400 WAC related to 
general regulations of air pollution sources establish attainable standards and rules applicable to 
control or prevention of emissions of air contaminants.  Ecology suggests the development of a 
Fugitive Dust Control Plan (FCDP) to identify project-related fugitive dust sources, 
implementation procedures for dust abatement, and how dust control measures will comply 
with applicable provisions outlined in WAC 173-400-040.  

Consistency:  See Chapter 14, Geology and Soils and Chapter 21, Air Quality for a discussion of 
dust and air quality impacts and for mitigation measures to control emissions and fugitive dust.  
BPA will prepare a Fugitive Dust Control Plan.   

28.5 Washington State Department of 
Archaeology and Historic Preservation 
Standards 

The Department of Archaeology and Historic Preservation works with agencies, Tribes, private 
citizens, and developers to identify and develop protection strategies to ensure that 
Washington’s cultural heritage is not lost.  In Washington, archaeological sites and Native 
American graves are protected from known disturbance by a variety of state laws.  Federal law 
applies to all federal and Native American lands, and Washington state law applies to all other 
lands.  The following state laws on archaeology and historic preservation for the management of 
cultural resources are potentially applicable to the I-5 Project: 

 Indian Graves and Records (RCW 27.44)  

 Archaeological Sites and Resources (RCW 27.53)  
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 Archaeological Excavation and Removal Permit (WAC 25-48)  

 Abandoned and Historic Cemeteries and Historic Graves (RCW 68.60)  

 Advisory Council on Historic Preservation (WAC 25-12)  

Consistency:  As discussed in Chapter 13, Cultural Resources, Section 106 of the NHPA requires 
federal agencies to take into account the effects of their undertakings on historic properties.  If a 
federal agency plans to undertake a type of activity that could affect historic properties, it must 
consult with the appropriate State Historic Preservation Officer to make an assessment of 
adverse effects on identified historic properties.  BPA would comply with NHPA and all 
applicable state laws. 

28.6 Oregon Department of Energy  

The Oregon Department of Energy (ODOE) is the state agency responsible for overseeing the 
development of large energy facilities in Oregon.  A proposed facility must undergo a review 
process before the Oregon Energy Facility Siting Council (EFSC) that meets the siting standards 
before being issued a site certificate, which authorizes a developer to construct and operate an 
energy facility.  BPA’s transmission lines are not subject to EFSC’s siting jurisdiction.  
Nonetheless, BPA will seek to be consistent with EFSC’s substantive standards to the extent 
practicable.   

The following substantive standards from Oregon Administrative Rules (OAR) Chapter 345, 
Division 22 and Division 24 are potentially applicable to the project: 

28.6.1 Soil and Geologic Resources 

 The provisions in OAR 345-022-0022 require that applicants consider potential impacts 
to soil resources.  

 The provisions in OAR 345-022-0020 require that applicants design, engineer, and 
construct proposed facilities to avoid dangers to human safety presented by seismic 
hazards expected to result from maximum probably ground motion events.  

Consistency:  BPA would apply seismic standards applicable to transmission line construction in 
its design specifications for the proposed transmission line (see Chapter 14, Geology and Soils).  

28.6.2 Land Use 

 The provisions in OAR 345-022-0030 ensure that proposed energy facilities will comply 
with Oregon’s land use planning goals adopted by the Land Conservation and 
Development Commission (LCDC). 

 EFSC must decide whether the proposed energy facility complies with LCDC rules and 
goals directly applicable to the facility under ORS 197.646(3). 

Consistency:  BPA is committed to planning its transmission line projects to be consistent or 
compatible with existing land uses to the extent practicable.  Chapter 5, Land provides a 
discussion of mitigation measures identified to reduce potential impacts on land use and 
ownership.  
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28.6.3 Fish and Wildlife Habitat 

 The provisions in OAR 345-022-0060 require that proposed facilities comply with habitat 
mitigation goals and standards of ODFW.  

 The provisions in OAR 345-022-0070 require that applicants provide appropriate studies 
that identify state-listed threatened or endangered species that could be affected by the 
proposed energy facility.  Applicants should consult with the Oregon Department of 
Agriculture (ODA) and ODFW. 

Consistency:  In designing its projects, BPA attempts to avoid impacts on fish and wildlife species 
where possible.  Field surveys would be conducted as needed in spring 2013 to confirm the 
presence and/or absence of listed species in the project area.  Potential impacts on ESA-listed 
species and state-listed species and priority habitat are discussed in Chapter 18, Wildlife and 
Chapter 19, Fish.  These chapters also discuss potential effects to state-listed species and 
priority habitat and species. 

28.6.4 Visual Resources 

The provisions in OAR 345-022-0080 (Scenic Resources) protect scenic values that local land use 
or federal management plans identify as significant or important.  Proposed facilities affecting 
scenic values identified as significant must propose appropriate measures to reduce impacts.  

Consistency:  Chapter 7, Visual Resources, provides a discussion of impacts on visual resources 
and mitigation measures to lessen those impacts. 

28.6.5 Historic, Cultural, and Archaeological 
Resources 

 The provisions in OAR 345-022-0090 protect public interest in preserving historic, 
cultural, or archaeologically significant places.  Applicants must conduct appropriate 
surveys to identify and avoid places of potential significance.  If the project involves 
construction on an archaeological site, the applicant may need a permit from the SHPO.  

Consistency:  As discussed in Chapter 27, Consultation, Review, and Permit Requirements, BPA 
seeks to comply with all applicable laws and other directives for the management of cultural 
resources.  Section 106 of the National Historic Preservation Act (NHPA) requires federal 
agencies to take into account the effects of their undertakings on historic properties on all lands 
affected by proposed projects.  Through the evaluation of this project in this EIS (see Chapter 13, 
Cultural Resources) and compliance with the Section 106 process and other review 
requirements, BPA will act consistently with ODOE’s potentially applicable cultural resource 
policies.    

28.6.6 Recreation 

 The provisions in OAR 345-022-0100 require evaluation of potential impact to 
recreational opportunities at the construction site or in the surrounding area.  If 
significant impact is likely, the Council may require avoidance or mitigation measures to 
reduce impact to recreational opportunities.  



Chapter 28 State Substantive Standards 

I-5 Corridor Reinforcement Project Draft EIS 28-23 
November 2012 

 Impacts to protected state and national areas specified in OAR 345-022-0040 will be 
sufficiently mitigated to less than significant impact.   

Consistency:  Chapter 6, Recreation describes impacts on recreation areas in the project and 
mitigation measures to lessen those impacts. 

28.6.7 Socioeconomics 

 The provisions in OAR 345-022-0110 require applicants to assess proposed facility needs 
for water, wastewater disposal, storm water, and solid waste.  Expected population 
increases, impacts to housing, traffic safety, police, and fire protection, heath care and 
schools must also be analyzed for expected temporary and permanent impacts. 

Consistency:  Chapter 11, Socioeconomics describes potential impacts on socioeconomics for 
the project and mitigation measures to lessen those impacts. 

28.6.8 Public Health and Safety 

 ORS Chapter 467.020 and 467.030 relate to Oregon Department of Environmental 
Quality (ODEQ) noise regulation for energy facilities.  OAR 340-035-0035 establishes 
noise control regulations for industry and commerce, including energy facilities.  

 No person owning or controlling a new industrial or commercial noise source located on 
a previously unused industrial or commercial site shall cause or permit the operation of 
that noise source if the noise levels generated or indirectly caused by that noise source 
increase the ambient statistical noise levels, L10 or L50, by more than 10 dBA in any one 
hour, or exceed the levels specified in Table 28-1. 

 Provisions in OAR 345-022-0120 require applicants to plan to minimize solid waste and 
wastewater generated during construction and operation of the proposed facility. 
Applicants must propose methods to handle waste through collection, storage and 
disposal.  

 The applicant should consult with DEQ to list all hazardous materials potentially stored 
or used at the facility site during construction and operation as well as ensure 
compliance with Oregon Revised Statutes) (ORS) Chapters 465 and 466 related to use, 
clean up, and disposal of hazardous materials. 

Consistency:  BPA would comply with all applicable state regulations concerning the generation, 
storage, transportation, treatment or disposal of dangerous wastes during construction and 
maintenance of the proposed transmission line (see Chapter 10, Public Health and Safety).  BPA 
also would conduct project construction activities in conformance with DEQ standards for 
maximum permissible noise levels using appropriate muffling devices on construction 
equipment and limiting construction to daytime and evening hours (see Chapter 9, Noise).   
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28.6.9 Air Quality 

 Provisions in OAR 345-024-05000 provide specific standards for base load gas plants, 
non-base load power plants, and non-generating energy facilities that emit carbon 
dioxide.  The following limitations are in place: 

o Base load gas plants  0.675 lb. CO2 / kWh 
o Non-base load gas plants 0.675 lb. CO2 / kWh 
o Non-generating facilities 0.504 lb. CO2 / horsepower-hour 

Consistency:  To the extent that air emissions resulting from construction and maintenance of 
the project are regulated under state law, the project would comply with these regulations (see 
Chapter 21, Air Quality).  Operation of the line and substations would result in annual emissions 
from vehicles that would be below EPA’s mandatory reporting threshold, as described in 
Chapter 21.  There are no applicable air emissions standards for project operation. 

28.6.10 Water Resources 

 The Oregon Department of State Lands and the U.S. Army Corps of Engineers have a 
joint application process for issuing permits for work conducted within waters of the 
State.  ODSL will require a removal-fill permit if 50 cubic yards or more of material is 
removed, filled or altered within a jurisdictional water of the State.  The removal-fill 
permit will be issued separately from the 404 permit issued by the U.S. Army Corps of 
Engineers. 

 A Limited Water Rights permit is required if new water rights are necessary for the 
project.  

Consistency:  Through its compliance with the CWA, BPA seeks appropriate certifications and 
authorizations from state water quality regulatory agencies for its proposed projects.  BPA will 
meet all applicable standards identified through this process to protect water quality from 
construction and operation of the proposed transmission line.  In designing its projects, BPA 
attempts to avoid identified wetland areas where feasible.  If wetlands cannot be avoided, BPA 
works to minimize potential impacts and compensate appropriately for unavoidable impacts.  
BPA would act consistently with standards related to wetlands during construction and 
operation and maintenance of the project.  Chapter 15, Water and Chapter 16, Wetlands 
provide additional information concerning the project’s potential impacts on water quality, and 
Chapter 27, Consultation, Review, and Permit Requirements provides information concerning 
BPA’s CWA compliance activities. 
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Terry Ozbun – Senior Archaeologist, Archaeological Investigations Northwest, Inc.  Contributor 
to cultural resource analysis and cultural resources EIS chapter.  Education:  M.A. Anthropology.  
Years of experience:  31. 

Brian Patterson, Ph.D. – Associate and Senior Consultant, Golder Associates Inc.  Contributor to 
climate resource analysis and EIS chapter.  Education:  Ph.D. Physical Chemistry.  Years of 
experience:  20.   

Sarah Reich – Policy Analyst, ECONorthwest.  Contributor to socioeconomics resource analysis 
and EIS chapter.  Education:  M.A. Urban and Environmental Policy and Planning.  Years of 
experience:  6.   

Anthony Rice – Geotechnical Engineer, Golder Associates Inc.  Technical reviewer of geology 
and soils resource analysis.  Education:  B.A.Sc. Geological Engineering; M.A.Sc. Civil Engineering.  
Years of experience:  28.   

Ruben Rodriguez – GIS Technician, Herrera Environmental Consultants.  Contributor to 
vegetation and wildlife resource analyses and EIS chapters.  Education:  B.A. Geography.  Years 
of experience:  3. 

Leroy Sanchez – Visual Information Specialist, VOLT Workforce Solutions, Inc.  Responsible for 
EIS graphics, and visual aids.  Education:  Graphic Design coursework.  Years of experience:  41.  

Tom Souhlas – Policy Analyst, ECONorthwest.  Contributor to socioeconomics resource analysis 
and EIS chapter.  Education:  M.Sc.  Environment and Development.  Years of experience:  3.  

Kimberly St. Hilaire – Environmental Protection Specialist, BPA.  Contributor to wetlands, 
vegetation, and wildlife resource analyses and EIS chapters. Education:  B.S. Biology, M.S. 
Teaching Biology, J.D. Environmental Law.  Years of experience:  20. 

Mark Teply – Senior Scientist, Cramer Fish Sciences.  Contributor to watershed and fish resource 
analysis and EIS chapters.  Education:  B.S. Forestry; M.S. Forestry.  Years of experience:  25. 

Bailey Theriault – Hydrogeologist, Golder Associates Inc.  Contributor to water resource analysis 
and EIS chapter.  Education:  M.S. Geosciences.  Years of experience:  2. 

Peter Thiede – GIS and Visualization Specialist, Golder Associates Inc.  Contributor to visual 
resource analysis and EIS chapter.  Education:  Diploma (M.S. equivalent) Urban and 
Environmental Planning.  Years of experience:  4. 

Ben Vang-Johnson – GIS Analyst, Golder Associates Inc.  Responsible for GIS support.  
Education:  B.A. Biology; Professional Certificate GIS.  Years of experience:  4.  

Susan Wall – Staff Botanist, Herrera Environmental Consultants.  Contributor to wildlife 
resource analysis and EIS chapter.  Education:  B.S. Botany.  Years of experience: 18. 

Nancy Wittpenn – Environmental Protection Specialist, BPA.  Environmental lead, responsible 
for EIS coordination and development.  Education:  B.S. Geology; M.S. Marine Geophysics.  Years 
of experience:  23. 
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Marian Wolcott – Realty Officer, BPA.  Responsible for property value analysis.  Education:  B.S. 
Forest Management.  Years of experience:  36. 

Josh Wozniak – Senior Scientist, Herrera Environmental Consultants.  Contributor to vegetation 
and wildlife resource analyses and EIS chapters.  Education:  M.S. Genetics.  Years of experience:  
14. 

Nicole Zehntbauer – GIS Professional, CIBER, Inc.  Responsible for GIS support.  Education:  B.A. 
Geography. Years of Experience:  19. 
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Chapter 31 Agencies, Organizations, 
and Persons Receiving 
this EIS 

The project mailing list contains tribes; local, state, regional, and federal agencies; utilities; 
public officials; interest groups; businesses; special districts; libraries; colleges/universities; the 
media; and about 15,200 potentially interested or affected landowners.  They have directly 
received or have been given instructions on how to receive all project information made 
available so far, and they will have an opportunity to review the draft and final EIS.  Specific 
entities (other than private persons and landowners) receiving notification of the availability of 
this EIS are listed below by category.  

31.1 Federal Agencies 
US Army Corps of Engineers 

USDA Forest Service 

USDA Natural Resource Conservation 
Service 

US Department of Agriculture 

US Department of Energy 

US Department of the Interior 

USDOI Bureau of Indian Affairs 

USDOI Bureau of Land Management 

USDOI Fish and Wildlife Service 

USDOI National Park Service 

USDOC NOAA National Marine Fisheries 
Service 

US Environmental Protection Agency 

USFW Columbia River Fisheries Program 
Office 

31.2 Tribes or Tribal Groups 
Confederated Tribes and Bands of the 
Yakama Nation 

Confederated Tribes of Chehalis 

Confederated Tribes of Grande Ronde 

Confederated Tribes of the Umatilla Indian 
Reservation 

Confederated Tribes of the Warm Springs 
Reservation 

Cowlitz Indian Tribe 

Nez Perce Tribe 

Quinault Indian Nation 

31.3 State Agencies, Oregon 
Department of Agriculture 

Department of Energy 

Department of Environmental Quality 

Department of Fish and Wildlife 

Department of Forestry  

Department of Land Conservation and 
Development 

Department of Parks and Recreation 

Department of State Lands 

Department of Transportation 

Governor’s Natural Resources Office 

Public Utilities Commission 
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31.4 State Agencies, Washington 
Department of Agriculture 

Department of Archaeology and Historic 
Preservation 

Department of Commerce 

Department of Ecology 

Department of Fish and Wildlife 

Department of Natural Resources 

Department of Public Lands 

Department of Transportation 

DNR Natural Heritage Program 

DNR Office of Commissioner of Public Lands 

DNR Water Resources Program 

Economic Development Commission 

Energy Facility Site Evaluation Council 

Governor’s Office of Indian Affairs 

Governor’s Office of Regulatory Assistance 

Office of Recreation and Conservation 

Washington State Library, Government 
Publications 

Washington State Parks and Recreation 
Commission 

WDFW Renewable Energy Section 

31.5 Public Officials, Oregon 
US Representative Earl Blumenauer 

US Representative Suzanne Bonamici 

US Senator Jeff Merkley 

US Representative Kurt Schrader 

US Senator Ron Wyden 

Governor John Kitzhaber 

State Senator Laurie Monnes Anderson 

State Representative Jules Bailey 

State Senator Ginny Burdick 

State Representative Michael Dembrow 

State Senator Richard Devlin 

State Senator Jackie Dingfelder 

State Representative Lew Frederick 

State Representative Chris Garrett 

State Representative Mitch Greenlick 

State Senator Mark Hass 

State Senator Elizabeth Steiner Hayward 

State Senator Betsy Johnson 

State Representative Mark Johnson 

State Representative Alissa Keny-Guyer 

State Representative Tina Kotek 

State Representative Greg Matthews 

State Senator Rod Monroe 

State Representative Mary Nolan 

State Representative Tobias Read 

State Senator Diane Rosenbaum 

State Representative Mike Schaufler 

State Senator Chip Shields 

State Representative Jefferson Smith 

State Senator Chuck Thompson 

State Representative Carolyn Tomei 

State Representative Matthew Wand  

State Representative Brad Witt 

 

31.6 Public Officials, Washington 
US Representative Jaime Herrera Beutler 

US Senator Maria Cantwell 

US Senator Patty Murray 

Governor Christine Gregoire 

State Senator Don Benton 

State Representative Brian Blake 

State Representative Bruce Chandler 

State Senator Brian Hatfield 

State Representative Paul Harris 

State Senator Jim Honeyford 

State Representative Jim Moeller State  

State Representative Ed Orcutt 

State Senator Ann Rivers 

State Representative Liz Pike 
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State Senator Craig Pridemore 

State Representative Tim Probst 

State Representative Dean Takko 

State Representative David Taylor 

State Representative Sharon Wylie 

31.7 Regional Government 
Metro 

31.8 Local Governments, Oregon 
City of Fairview 

City of Portland 

City of Troutdale 

City of Wood Village 

Multnomah County 

31.9 Local Governments, Washington 
City of Battle Ground 

City of Camas 

City of Castle Rock 

City of Kalama 

City of Kelso 

City of La Center 

City of Longview 

City of Ridgefield 

City of Vancouver 

City of Washougal 

City of Woodland 

Clark County 

Cowlitz County 

Town of Yacolt 

31.10 Businesses 
Advanced Electric, Inc. 

Anderson Lodge 

Braack Motorsports, Inc. 

Cedar Falls Tree Farm 

Chestnut Farms 

Christison Family Farm 

Coldwell Banker Barbara Sue Seal 
Properties 

Columbia Pacific Firestop 

Detemple Farm, LLC 

Dew, Inc. 

Elliot Consultants 

Endpoint Services 

Energy Expert Services, Inc. 

Fielding Farms 

Friberg Properties, LLC 

Heaton Gulch, LLC 

Holten-Andersen Per Company 

Horne Family Tree Farm, LLC 

Johnston Dairy, LLC 

Keller Williams Realty 

Kimbal Logan Real Estate 

KRG, Inc. 

Kwik Center, LLC 

Lake Merwin Campers Hideaway 

Longview Fibre 

Mills Family, LLC 

Milwaukie Lumber Company 

Pomeroy Plowman Ranch, LTD 

Port of Camas-Washougal 

Port of Longview 

Port of Portland 

Port of Ridgefield 

Port of Vancouver 

Port of Woodland 

Premier Realty 
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Rashford Tree Farm & Investments 
Company 

Regional Services, Inc. 

Remax Equity Group Realtors 

Royal Ridges Retreat 

Salal Flat, Inc. 

Sanpe, Inc. 

Sharp Microelectronics 

Sierra Pacific Industries 

Weyerhaeuser Company 

Wildlife Services Company, Inc. 

31.11 Utilities 
City of Centralia Public Works, Centralia City 
Light 

Clark Public Utilities 

Clark Public Utilities District No. 1 

Clatskanie Public Utilities District 

Columbia River Public Utilities District 

ColumbiaGrid 

Cowlitz County Public Utilities District 

Forest Grove Light and Power 

Iberdrola Renewables, Inc. 

Lewis County Public Utilities District No. 1 

McMinnville Water and Light 

Pacific County Public Utilities District No. 2 

PacifiCorp 

Portland General Electric Company 

Puget Sound Energy, Inc. 

Salem Electric Company 

Wahkiakum County Public Utilities 
District No. 1 

West Oregon Electric Cooperative, Inc. 

31.12 Interest Groups 

31.12.1 Neighborhood Associations 

Andresen St. John Neighborhood 
Association 

Benton Street Neighborhood Association 

Central Northeast Neighbors Coalition 
Office 

Columbia Shores Neighborhood Association 

Concerned Citizens of Hockinson 
Neighborhood 

Creekside Acres Homeowners Association 
Daybreak Neighborhood Association 

East Fork Frontier Neighborhood 
Association 

East Fork Hills Rural Association 

East Minnehaha Neighborhood Association 

East Portland Neighborhood Coalition Office 

Enterprise Paradise Point Neighborhood 
Association 

Evergreen Terrace Neighborhood 
Association 

Fairgrounds Neighborhood Association 

Felida Neighborhood Association 

Fern Prairie Neighborhood Association 

Forest Hills Neighborhood Association 

Forest Home Neighborhood 

Goot Park One Stop Neighborhood 
Association 

Greater Brush Prairie Neighborhood 
Association 

Green Meadows Neighborhood Association 

Heritage Neighborhood Association 

Hillside Terrace Neighborhood Association 

Holly Hills Neighborhood Association 

Lacamas Shores Neighborhood Association 

Lacamas View Neighborhood Association 

Lake Pointe Neighborhood Association 

Lincoln Neighborhood Association 

Maple Tree Neighborhood Association 

Meadow Glade Neighborhood Association 

Mountain View Neighborhood Association 
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Neighborhood Associations of Clark County 

Neighbors West Northwest Coalition Office 

North Fork Lewis Neighborhood Association 

North Portland Neighborhood Services, 
Coalition Office 

North Salmon Creek Neighborhood 
Association 

Northeast Coalition of Neighborhoods 

Northeast Hazel Dell Neighborhood 
Association 

Pleasant Highlands Neighborhood 
Association 

Ridgefield Junction Neighborhood 
Association 

Roads End Neighborhood Association 

Sherwood Hills Neighborhood Association 

Shumway Neighborhood Association 

Sifton Neighborhood Association 

South Salmon Creek Neighborhood 
Association 

Southeast Uplift Neighborhood Services, 
Coalition Office 

Southwest Neighborhoods, Inc., Coalition 
Office 

Sunnyside Neighborhood Association 

Tidland Heights Neighborhood Association 

Truman Neighborhood Association 

Washougal River Neighborhood Association 

West Hazel Dell Neighborhood Association 

Wooded Ridge Neighborhood Association 

31.12.2 Homeowners Associations 

Alderspur Road Association 

Applewood Hills Homeowners Association 

Balsom Estates 

Black Hawk Estates 

Camas Rivers Edge Homeowners 
Association 

Columbia Summit Estates Homeowners 
Association 

Crown Park Homeowners Association 

Deer Creek Homeowners Association 

Forest Hills Homeowners Association 

Highvalley Homeowners Association 

Hillshire Homeowners Association 

Ivy Glen Homeowners Association 

Kaskillah Road Association 

Kaskillah Subdivision 

Knight’s Pointe Homeowners Association 

Lacamas Creek Communities 

Lacamas Northshore Development 

Lacamas Summit Homeowners Association 

Lacamas View Homeowners Association 

Lacamas Woods Homeowners Association 

Lake Heights Homeowners Association 

Lake Pointe Homeowners Association 

LakeRidge Homeowners Association 

Lakespur Homeowners Association 

MeadowRidge Homeowners Association 

Meadows North Homeowners Association 

Oak Park Homeowners Association 

Oak Ridge Estates Homeowners Association 

Oregon Apollo Alliance 

Parker Estates Homeowners Association 

Peerywood Homeowners Association 

Prune Hill Park Homeowners Association 

Prune Hill Summit Homeowners Association 

Renaissance Summit Homeowners 
Association 

Ridge Homeowners Association 

Shelborne Homeowners Association 

Shiloh Heights Homeowners Association 

Skyview Homeowners Association 

Stoddard Road Association 

Stoney Meadows Homeowners Association 

Summer Hills Homeowners Association 

Summit Hills Homeowners Association 

Summit Oaks Homeowners Association 

Thomas Estates Homeowners Association 

Triple Creek Homeowners Association 

View Ridge Estates Homeowners 
Association 
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Vineyards Homeowners Association 

Waterleaf Homeowners Association, 
Management Group 

Willow Creek Homeowners Association 

Winchester Hills Homeowners Association 

Wooded Ridge Homeowners Association 

31.12.3 Environmental and Outdoor Recreation 

1000 Friends of Oregon 

40-Mile Loop Land Trust 

Audubon Society of Portland 

Audubon Washington 

Blue Mountain Audubon Society 

Bonneville Conservation Restoration and 
Renewal Team 

Cascade Land Conservancy 

Columbia Land Trust 

Columbia Riverkeeper 

Cougar Area Trail Seekers 

Environment Oregon 

Fish First 

Freshwater Trust 

Friends of the Columbia Gorge 

Friends of the Cowlitz 

Friends of the East Fork Lewis River 

Friends of the Ridgefield National Wildlife 
Refuge 

Future Wise 

Gifford Pinchot Task Force 

Lower Columbia River Estuary Partnership 

Mazamas 

Nature Conservancy Oregon, Main Office 

Nature Conservancy Washington, 
Washington Field Office 

Northwest Energy Coalition 

Oregon Environmental Council 

Oregon League of Conservation Voters 

Oregon Natural Desert Association 

Oregon Wild 

Pacific Environmental Advocacy Center, 
Northwest Environmental Defense Center 

Pistons Wild Outdoor Recreational Vehicle 
Club 

Save Our Scenic Area 

Sierra Club, Oregon Chapter 

The Mountaineers 

Vancouver Audubon Society 

Washington Environmental Council 

Washington Trails Association 

Washington Wildlife Federation 

Western Environmental Law Center 

Willapa Hills Audubon Society 

31.12.4 Community 

A Better Way for BPA 

Another Way BPA 

Citizens Against the Towers 

Clark County Citizens United, Inc. 

Cowlitz Pomona Grange #7 

Lelooska Foundation 

Yale Valley Coalition 

31.12.5 Schools and Universities 

Battle Ground Public Schools 

Camas School District 

Covington Middle School 

Green Mountain School District No. 103 

Hockinson School District 

Vancouver School District 

31.12.6 Governmental Councils and Committees 

Affiliated Tribe of Northwest Indians 

Clark Regional Wastewater District 

Columbia River Economic Development 
Council 
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County of Cowlitz, Economic Development 
Council 

Cowlitz County Cemetery District 3 

Cowlitz-Wahkiakum Council of 
Governments 

East Multnomah Soil and Water 
Conservation District 

Interagency Committee for Outdoor 
Recreation 

Longview Parks & Recreation Department 

Office of Oregon State Trust for Public 
Lands 

Oregon Association of Conservation 
Districts 

Trust for Public Lands, Northwest Regional 
Office 

Trust for Public Lands, Oregon Field Office 

Washington Association of Conservation 
Districts, Southwest Area 

Washington Association of Sewer & Water 
District 

West Multnomah Soil and Water 
Conservation District 

31.12.7  Business and Industry 

AFL-CIO Oregon 

AFL-CIO Washington State Labor Council 

Cascadia Center 

Columbia Meadows 

International Brotherhood of Electrical 
Workers, Local 46 

International Brotherhood of Electrical 
Workers, Local 48 

Oregon Farm Bureau Federation 

Oregon Forest Industries Council 

Oregon Rural Action 

Oregon Small Woodlands Association 

Pacific Northwest Economic Region 

Thomas Foley & Associates, Renewable 
Northwest Project 

Washington Apollo Alliance 

Washington Association of Wheat Growers 

Washington Farm Bureau 

Washington Farm Forestry Association 

31.13 Media 

31.13.1 Newspapers 

Camas-Washougal Post Record 

Mount St. Helens Valley Bugler 

The Columbian 

The Daily News 

The Gresham Outlook Online 

The Oregonian 

The Reflector 

31.13.2 Television 

KATU  

KGW  

KLTV 

KOIN  

KOPB  

KPAM 

KPTV 

31.13.3 Radio Stations 

KEX 

KOPB 

KXL 
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31.14 Libraries 

31.14.1 University Repository Libraries 

Evergreen State College  

Lewis and Clark College (Paul L. Boley Law 
Library) 

Linfield College 

Oregon State University 

Pacific University Library 

Portland State University (Branford P. Millar 
Library) 

University of Washington 

Western Oregon University 

31.14.2 Public Libraries  

Battle Ground Community Library 

Camas Public Library 

Castle Rock Public Library 

La Center Community Library 

Longview Public Library 

Multnomah County Central Library 

Troutdale Library  

Vancouver Cascade Park Library 

Vancouver Community Main Library 

Yacolt Library Express 

Yacolt Town Hall 
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Chapter 32 Glossary and Acronyms 

32.1 Glossary 

access roads – Roads constructed to each tower site first to build the tower and line, and later 
to maintain and repair it. 

agriculture – Land cover category used in the land analysis of this EIS.  The agriculture category 
represents large tracts of herbaceous vegetation or plowed areas associated with 
agricultural activities.  These include pasture, crops, and orchards.  These areas often 
coincide with the rural land cover type, but were digitized separately when it was 
appropriate to isolate building clusters/compounds as discreet polygons during the 
digitizing process. 

albedo – Solar reflectivity of the earth’s surface. 

alluvial fan deposits – Sediment deposited in alluvial fans; alluvial fans are a low, outspread, 
relatively flat to gently sloping mass of loose rock material deposited by streams at the 
place where the stream issues from a narrow valley upon a plain or broad valley. 

alluvium – A general term for clay, silt, sand, and gravel deposited by a stream or other body of 
running water.   

ambient – Surrounding natural conditions or environment of a given place at a given time. 

amperes (A) – A unit of measurement of electric current produced in a circuit by 1 volt acting 
through a resistance of 1 ohm, which is the rate electrons flow in a wire.   

anadromous fish – Fish that hatch and rear in fresh water, migrate to the ocean (salt water) to 
grow and mature, and migrate back to fresh water to spawn and reproduce. 

anthropogenic – Caused or produced by humans. 

aquatic bed – Vegetation community with submerged and floating-leaved aquatic plants. 

archaeological resources – Any material remains of human life or activities that are at least 
100 years of age, and are of archaeological interest. 

archaeology – The scientific study of material remains (artifacts, e.g., stone tools, fish hooks) of 
past human life and activities. 

area of potential effect (APE) – The area that may be affected by the proposed project, 
including direct and indirect impacts. 

attenuation – Reduction of the size, strength, or density of something, such as a signal or noise 
source. 

bedrock – A general term for the rock, usually solid, that underlies soil or other unconsolidated, 
superficial material.   
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Best Management Practices (BMPs) – Practices or combination of practices that are employed 
to ensure development is conducted in an environmentally responsible manner, 
protecting sensitive receptors such as wildlife, air quality and landscapes. 

blackout – The disconnection of the source of electricity from all electrical loads (users) in a 
certain geographical area. 

blasting – The controlled use of explosives to excavate or remove rock. 

brownout – A partial reduction of electrical voltages that causes lights to dim and motor-driven 
devices to lose efficiency. 

candidate species – Federal or Washington State listing status of a plant or wildlife species. 
under the ESA as determined by the USFWS. Candidate species are those species (or 
subspecies, variety, or evolutionarily significant units of a species) for which the USFWS 
has sufficient information on their biological status and threats to propose them as 
endangered or threatened under the ESA. Candidate species receive no statutory 
protection under the ESA. However, the USFWS encourages cooperative conservation 
efforts for these species to prevent further decline and possibly eliminate the need for 
listing in the future. 

capital – The stock of resources used to produce other goods and services now and in the 
future.  Natural capital refers to the stock of natural resources—e.g., water, air, soil—
that yield a flow of ecosystem goods and services.  Social capital refers to the stock of 
human relationships, shared norms and values, and other connections that yield 
benefits through social cohesion and cooperation. 

capacitance – The arrangement of conductors that stores energy in the form of an electric 
charge when potential differences exist between conductors. 

capacity – The maximum load that a generator, piece of equipment, substation, transmission 
line, or system can carry under existing service conditions. 

channel avulsions – The rapid abandonment of a river channel and the formation of a new river 
channel.   Avulsions occur from channel slopes that are much lower than the slope that 
the river could travel if it took a new course. 

Class A weeds – Non-native noxious weeds whose distribution is still limited in Washington 
State, as designated by the WSNWCB. Eradication of all Class A plants is required by law; 
eradicating existing infestations and preventing new infestations are the highest 
priorities. 

Class B weeds – Non-native noxious weeds whose distribution is limited to portions of 
Washington State, as designated by the WSNWCB.  Species are designated for control in 
state regions where they are not yet widespread; in these areas prevention of new 
infestations is the primary goal.  In regions where a Class B species is already abundant, 
control is decided at the local level and containment is the goal. 

Class C weeds – Non-native noxious weed species that are either already widespread in 
Washington or are of special interest to the agricultural industry, as designated by the 
WSNWCB.  Class C status allows a county to enforce control if it is beneficial to that 
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county; other counties may choose to provide education or technical support for the 
removal or control of these weeds.   

Clean Water Act (CWA) – A federal law intended to protect water quality and to maintain the 
physical and biological integrity of the nation’s waters. 

coffer dam – Temporary dam placed in front of or around a facility to isolate it from streamflow 
for construction purposes.  Diversion coffer dams divert a river into a pipe, channel, or 
tunnel. 

community park – A community park is a minimum of 10 to 25 acres in size, serves the broad 
community, and includes facilities for active and passive recreation.   

compaction (soils) – Compression of soil pores from rolling, tamping, or use of heavy equipment 
on soil.  Soils become hardened, difficult to cultivate, and impermeable to air and water.   

concrete shaft footings – Used at river crossings or in areas where the tower must sustain a 
higher load and requires additional support.  Concrete shaft footings can be built on 
solid bedrock or in soils unfavorable for grillage footings.  Concrete shaft footings are 
engineered columns of concrete reinforced by steel rods about 4 to 10 feet in diameter.  
Footing depth depends on site-specific engineering requirements.   

conditional firm transmission service – Long-term transmission service that BPA may be able to 
provide when there is not enough firm transmission service, but conditional firm service 
has constraints that give BPA additional curtailment rights when granting the service.  
This service has a lower priority than firm service, but is a higher priority than non-firm 
service. 

conductors – The wires that carry the electrical current on the transmission line. 

control house – The substation building that contains electrical panels, meters, relays and other 
equipment needed to control the transmission line operation.   

corona – Corona occurs in regions of high electric field strength on conductors, insulators, and 
hardware when sufficient energy is imparted to charged particles to cause ionization 
(molecular breakdown) of the air. 

counterpoise – A buried wire system connected to the footings of towers or poles supporting a 
transmission line.  Used to establish a low-resistance path to earth, usually for lightning 
protection. 

Critical Aquifer Recharge Area (CARA) – Area designated by the Washington Administrative 
Code that is determined to have a critical recharging effect on aquifers used for potable 
water (as defined by WAC 365-190-030[2]). 

Critical Habitat – An area or areas designated by USFWS as essential for the conservation of a 
federally listed species.   

cultural resources – Nonrenewable resources associated with human occupation or activity 
related to history, architecture, archaeology, engineering, and culture.   
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cumulative impacts – Impacts created by the incremental effect of an action when added to 
other past, present, and reasonably foreseeable future actions. 

current – The flow of electric charge through a wire. 

culvert – A corrugated metal or concrete pipe used to carry or divert runoff water from a 
drainage; usually installed under roads to prevent washouts or erosion. 

cut-and-fill – Process of constructing road or canal whereby the amount of materials from cuts 
roughly matches the amount of fill needed to make nearby embankments. 

danger tree – A tree that occurs adjacent to the cleared right-of-way and is hazardous to the 
transmission line.  These trees are removed to prevent any such tree from falling on to 
or otherwise interfering with a conductor.  A tree would be identified as a danger tree if 
it could fall into, bend into, or grow into the conductor or close enough to cause a 
"flashover" of current from the conductor.  Further, a swing-into danger tree is one that 
is likely to experience contact or "flashover" from the swing displacement of the 
conductor.  See Transmission Line Maintenance Standards and Guides Section VII.B.1. 

dead-end towers – Heavy towers designed for use where the transmission line loads the tower 
primarily in tension (pull) rather than compression (downward push), such as in turning 
large angles along a line or bringing a line into a substation. 

debris flow – Rapid movement of water-charged mixtures of soil, rock, and organic debris down 
steep stream channels. 

decibel (dB) – A unit of sound measurement.  In general, a sound doubles in perceived loudness 
for every increase of 10 decibels. 

decrease – Where bolded in Chapter 11, Socioeconomics this term reflects decreases in the 
amount or value of a resource, as defined in Section 11.2.1.   

demand side management – The strategies that focus on influencing when and how customers 
use electricity, with an emphasis on reducing or leveling load peaks, such as 
conservation measures and rate incentives for shifting peak loads, and energy storage 
schemes for reducing, redistributing, shifting, or shaping electrical loads. 

distinct population units – the smallest division of a taxonomic species permitted to be 
protected under the U.S. Endangered Species Act. 

distributed generation – Placing small amounts of generation located on a distribution system 
for the purpose of meeting local peak loads, and/or displacing the need to 
build/upgrade larger-scale, centralized generation facilities. 

dewatering – To divert or remove water from an excavated area, stream or river channel to 
construct or rebuild dams and related hydroelectric facilities. 

digitize – The process in GIS by which aerial photographs (and other geospatial data) are used as 
references to “draw” polygons encompassing features of interest (or vegetation types in 
the case of this study), to characterize different geographic areas in a visual way so that 
they can be easily classified on a map. 



Chapter 32 Glossary and Acronyms 

I-5 Corridor Reinforcement Project Draft EIS 32-5 
November 2012 

double-circuit – Two separate electrical circuits (for alternating current, each circuit consists of 
three separate conductors or bundles of conductors) on the same transmission towers. 

drain dip – A wide, shallow depression placed in a road surface to divert water off the road into 
a stable drainage to prevent erosion.   

electric and magnetic fields (EMF) – The two kinds of fields (electric and magnetic) produced 
around the electric wire or conductor when an electric transmission line or any electric 
wiring is in operation. 

emergent – Vegetation that is rooted below water but grows above the surface. 

emigration – In fish, emigration is movement out of natal (i.e., birth place) and or rearing areas 
toward the ocean. 

encroachment – Land use along a powerline right-of-way that may not be compatible or 
allowed within the existing right-of-way, depending on existing easements and land use 
agreements.  Examples of encroachments are tall-growing landscaped vegetation; 
unauthorized recreation; storage of RVs, cars and boats; buildings such as garages or 
sheds; and fences through tower legs.   

endangered species – A federal or state listing of a plant or wildlife species. Under federal listing 
(as determined by the USFWS under the ESA), these species (or subspecies, variety, or 
evolutionarily significant units of a species) are determined to be in danger of extinction 
through all or a significant portion of their range.  The ESA protects endangered species 
and their habitats by prohibiting “take” (harassment, disturbance, removal, hunting, 
etc.) of listed animals or plants, except under Federal permit. The ESA also regulates the 
designation of “critical habitat” for listed species, which may include areas not currently 
occupied by the species but essential to its conservation. Under state listing (by the 
WDFW), these species are defined as a species native to the state that is seriously 
threatened with extinction throughout all or a significant portion of its range throughout 
the state. 

ephemeral stream – A stream that only exists for a short period of time during or following 
precipitation or snowmelt.  EPA also defines ephemeral streams as having channels that 
are above the groundwater reservoir at all times (see intermittent stream). 

estuarine – Related to the wide lower course of a river where it flows into the sea.  Estuaries 
experience tidal flows and their water is a changing mixture of fresh and salt.   

ethnography (ethnographic, adj.) – The branch of anthropology that deals with the scientific 
description of specific human cultures. 

evapotranspiration – The transport of water into the atmosphere from surfaces, including soil 
(soil evaporation), and from vegetation (transpiration).  Other contributors to 
evapotranspiration may include evaporation from wet canopy surface (wet-canopy 
evaporation), and evaporation from vegetation-covered water surface in wetlands. 

evolutionarily significant unit – Population of a species that is considered distinct for purposes 
of conservation.  Delineating ESUs is important when considering conservation actions. 
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experiential – Relating to, derived from, or providing experience. 

Farmland of Statewide Importance – Land, in addition to prime farmlands, that is of statewide 
importance for the production of food, feed, fiber, forage, and oil seed crops.  Unlike 
prime farmland, criteria for defining and delineating this land are determined by the 
appropriate state agency or agencies.  Farmland of statewide importance typically 
includes land that is nearly prime farmland and could economically produce high yields 
of crops. 

fault – A discrete surface or zone of discrete surfaces separating two rock masses across which 
one mass has slid past the other. 

federally listed – Species listed as threatened or endangered by the USFWS. 

fiber optic cable – Special wire installed on the transmission line that is used for communication 
between one location and another.  Fiber optic technology uses light pulses instead of 
radio or electrical signals to transmit messages.   

firm transmission service – Transmission service that is reserved or scheduled for a specific 
term (usually a year or longer) that is of the same priority as that of BPA’s use of the 
transmission system. 

fish window – A period of calendar time suggested by state or federal fisheries agencies where 
in-water construction work is preferred; and where such work is prohibited before or 
after such period. 

fish-bearing stream – Streams that are known to be used by fish, or meet the physical criteria to 
be potentially used by fish.  Fish streams may or may not have flowing water all year; 
they may be perennial or seasonal. 

flashover – A disruptive discharge through the air around or over the surface of an insulator 
produced by the application of a voltage of sufficient magnitude to cause the 
breakdown path to become ionized and result in an electric arc or fault.  A flashover can 
be caused by lightning surges on a transmission line. 

floodplain hydraulic roughness – The presence of anything in the floodplain that could slow the 
flow of water through the floodplain.  A mowed pasture would be low in hydraulic 
roughness compared to a forested floodplain.  Tall grass would provide more roughness 
than mowed grass or sparse vegetation. 

floodplains – Areas adjacent to rivers and streams that might be flooded during high water; 
those that have a 1 percent chance of being flooded in a given year are 100-year 
floodplains. 

footings – An assembly of metal in the ground at each of the four tower corners. 

forb – A broadleaf non-woody plant that is not a grass, sedge, or rush. 

foreground and middle-ground view – The area visible from a travel route, use area, or other 
observation point to a distance of 3 to 5 miles.  The outer boundary of this zone is 
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defined as the point where the texture and form of individual plants are no longer 
apparent in the landscape. 

freshet – A sudden rise or overflow of a stream resulting from a heavy rain or melting snow. 

fry – In trout and salmon, this is an early life history stage, after fertilized eggs hatch and deplete 
their yolk-sac, when juveniles emerge from their redd to actively search for food. 

fugitive dust – Any solid particulate matter that becomes airborne, other than that emitted 
from an exhaust stack, directly or indirectly as a result of the activities of people.   

functions and values – The special benefits provided by wetlands that are considered valuable 
to society and to the environment, and are the result of the inherent and unique natural 
characteristics of wetlands, such as protecting and improving water quality and 
providing habitat for fish and wildlife. 

gauss – A unit of magnetic induction. 

generation redispatch – Management of generation patterns to overcome cut plane or outage 
problems. 

genetic reserve – Conservation area intended to maintain and protect the genetic diversity and 
integrity of a target species. 

glacial till – Till or glacial till is unsorted glacial sediment.  Glacial drift is a general term for the 
coarsely graded and extremely heterogeneous sediments of glacial origin.  Glacial till is 
that part of glacial drift which was deposited directly by the glacier. 

grillage footings – Used for dead-end towers.  They consist of a 15-foot by 15-foot assembly of 
steel I-beams that have been welded together and buried 14 to 16 feet deep for each 
tower foot.   

ground wire – A protective wire strung above the conductors on a transmission line to shield the 
conductors from lightning; also called shield wire or overhead ground wire. 

habitat fragmentation – A process by which human development divides a habitat into smaller 
areas, hindering the spread or movement of plants and animals from one area to 
another and increasing the vulnerability of the habitat to disturbance.  

hazardous substance – Hazardous substances are substances that are considered severely 
harmful to human health and the environment and include hazardous substances as 
defined in the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). 

hazardous waste – Hazardous waste is defined under the Resource Conservation and Recovery 
Act (RCRA) as a solid waste (or combination of solid wastes) that, because of its 
quantity, concentration, or physical, chemical, or infectious characteristics, may do the 
following: (1) cause or contribute to an increase in mortality or an increase in serious 
irreversible, or incapacitating illness, or (2) pose a substantial present or potential 
hazard to human health or the environment when improperly treated, stored, 
transported, disposed of, or otherwise managed. 
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herbaceous balds – Patchy grass and forb areas located on shallow soils over bedrock often on 
steep slopes that are commonly fringed by forest or woodland. Dominant flora includes 
herbaceous vegetation, dwarf shrubs, mosses, and lichens. 

high impact – This rating represents conditions unique to each resource.  It is defined in each 
chapter’s section on impact levels. 

historic properties – Are a subset of cultural resources that are eligible for inclusion in the 
National Register of Historic Places. 

historic resources – Are defined as extant buildings, structures and objects that are at least 
50 years old. 

historic-period sites – Sites from after the arrival of Europeans. 

Holocene – The epoch between about 10,000 years ago and the present. 

hydric soil – Soil that is saturated, flooded, or inundated long enough during the growing season 
to develop anaerobic conditions that favor the growth and regeneration of hydrophytic 
(water loving) vegetation. 

hydrogeomorphic – A wetland classification indentifying wetlands according to their position 
within the landscape (e.g., slope, riverine) and the functions they perform as a result of 
that landscape position. 

hydrology – The science of the properties, distribution, and circulation of water. 

Hydrologically immature – In forest, areas with less than 10 percent total crown closure and/or 
more than 75 percent of the tree crown in hardwoods. Non‐forested areas are also 
considered hydrologically immature. 

hydrophytic (vegetation) – Describes plants that have adapted to living in aquatic 
environments.  These plants require special adaptations for living submerged in water, 
or at the water's surface. 

hydrology – Hydrology addresses properties, distribution, and circulation of water. 

igneous – Rocks or minerals that solidified from molten or partly material (i.e., magma). 

impedance – A characteristic of an electric circuit that determines its hindrance to the flow of 
electricity.  The higher the impedance, the lower the current. 

increase – Where bolded in Chapter 11, Socioeconomics this term reflects increases in the 
amount or value of a resource, as defined in Section 11.2.1.   

intermittent stream – A stream where portions flow continuously only at certain types of year, 
for example when receiving water from a spring, groundwater source, or surface-water 
source such as melting snow.  At low flow there may be dry segments alternating with 
flowing segments. 

jumper – A short length of conductor connecting two points in a circuit usually at a tower. 
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juvenile – A young fish that has not reached sexual maturity. 

kilovolt – One thousand volts (see Volt).   

lahar – A mudflow composed chiefly of volcanic materials including mud, rocks, and water, on 
the flanks of a volcano. 

larvae – An early life history stage of some fish during which they grow for a certain period of 
time before metamorphosing into adults.   

liquefaction – The transformation of a solid soil to a liquid state, typically as the result of 
earthquake shaking.   

List A – Designation by the ODA for noxious weeds recommended for eradication or intensive 
control when and where found. 

List B – Designation by the ODA for noxious weeds recommended for intensive control on a site-
specific, case-by-case basis at the state, county, or regional levels. 

List T – Designation by the ODA for noxious weeds recognized as priority species for prevention 
and control. 

lithic – Made of stone. 

lithospheric plate – A segment of the Earth’s crust (lithosphere), which adjoins other plates 
along zones of seismic activity.   

litterfall – The transport of leaves, bark, twigs, and other forms of dead organic material and 
constituent nutrients from trees, shrubs, and other plants to the top layer of soil or to 
bodies of water. 

load – The amount of electric power or energy delivered or required at any specified point or 
points on a system.  Load originates primarily at the energy-consuming equipment of 
customers. 

load curtailment – A temporary reduction in electric power delivery under emergency 
conditions, taken after all possible load management measures have been tried. 

long-range view – The area visible from a travel route, use area, or other observation point to a 
distance of greater than 5 miles.  Also called the background distance zone. 

low impact – This rating represents conditions unique to each resource.  It is defined in each 
chapter’s section on impact levels. 

low-income population – Groups of people identified using the annual statistical poverty 
thresholds from the Bureau of the Census' Current Population Reports, Series P-60 on 
Income and Poverty.  In identifying low-income populations, agencies may consider as a 
community either a group of individuals living close to one another, or a set of 
individuals (such as migrant workers or Native Americans), where either type of group 
experiences common conditions of environmental exposure or effect (CEQ 1997). 
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maintenance area – Geographic area that has a history of non-attainment, but now consistently 
meets the National Ambient Air Quality Standard (NAAQS).  See attainment. 

mass wasting – The downward movement of rock debris. 

megawatt (MW) – One million watts, or one thousand kilowatts; an electrical unit of power. 

mesic (vegetation) – Type of habitat with a moderate or well-balanced supply of moisture. 

microclimate – A local atmospheric zone where the climate differs from the surrounding area 
(for example, south-facing slopes or areas adjacent to water bodies). 

micropiles – Steel rods used to strengthen and stabilize the foundation of a building or 
structure.   

middle-ground view – See foreground and middle-ground view. 

Milligauss (mG) – A unit used to measure magnetic field strength; one-thousandth of a gauss. 

mine tailings – The materials (e.g., ground rock) left over after the desired minerals have been 
removed. 

mini park – A mini park is generally 0.25 acre in size, in close proximity to a neighborhood, and 
serves people within the immediate neighborhood (Cowlitz County 2010b).   

minority – Individual(s) who are members of the following population groups: American Indian 
or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic  
(CEQ 1997). 

minority population – Minority populations should be identified where either (a) the minority 
population of the affected area exceeds 50 percent or (b) the minority population 
percentage of the affected area is meaningfully greater than the minority population 
percentage in the general population or other appropriate unit of geographic analysis.  
In identifying minority communities, agencies may consider as a community either a 
group of individuals living close to one another, or a dispersed/transient set of 
individuals (such as migrant workers or Native American), where either type of group 
experiences common conditions of environmental exposure or effect.  A minority 
population also exists if there is more than one minority group present and the minority 
percentage, as calculated by aggregating all minority persons, meets one of the 
above-stated thresholds (CEQ 1997). 

moderate impact – This rating represents conditions unique to each resource.  It is defined in 
each chapter’s section on impact levels. 

motorized trail – A recreation trail that is open to some or all of the following uses: four-wheel 
drive vehicles, all-terrain vehicles, and motorcycles.  These trails are often open to 
non-motorized uses as well. 

multi-component sites – Where both pre-contact and historic-period cultural materials are 
present. 
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myth-time stories – These are stories that detail creation beliefs for the tribes and therefore 
hold religious significance. 

neighborhood park – A neighborhood park is a minimum of 5 acres in size and primarily serves 
residents within one-half mile of the park (Cowlitz County 2010). 

Natural Area Preserve (NAP) – As defined by Washington State legislature’s Natural Areas 
Preserve Act in 1972, these areas are designated to preserve the best remaining 
examples of many ecological communities including rare plant and animal habitat, and 
are to be used for education, scientific research, and to maintain Washington’s native 
biological diversity.   

Natural Resources Conservation Area (NRCA) – As defined by the Natural Resources 
Conservation Area program established by the Washington State legislature , these 
areas are established to protect outstanding examples of native ecosystems, habitat for 
endangered, threatened and sensitive plants and animals, and scenic landscapes.  They 
are to be used for conservation purposes.   

no impact – This rating represents conditions unique to each resource.  It is defined in each 
resource chapter’s section on impact levels, but generally indicates that current and 
future conditions would not be affected by the project. 

non-attainment – An area that does not meet air quality standards set by the Clean Air Act for 
specified localities and periods. 

non-firm transmission service – Transmission service that is not guaranteed to be available and 
is only available after commitments for firm and conditional service have been met. 

non-motorized trail – A recreation trail typically open to horseback riding, mountain biking, and 
hiking. 

non-wires measures − Non-transmission alternatives to transmission line construction that may 
include pricing strategies, demand reducing strategies, and strategic placement of 
generators. 

northern spotted owl circles – The area around a documented northern spotted owl nest 
(activity center) that delineates the main home range or foraging area of the breeding 
pair.  The circular area has a radius of 0.7 mile.     

noxious weed – A non-native and invasive plant species designated by state law for some level 
of management. 

open space – Land cover category used in the land analysis of this EIS.  It contains areas that 
have not been developed and have the potential to be used for both production and 
non-production forest, and non-forested uses such as rural residential, agriculture, or 
recreation.  For this EIS, this category includes area managed for commercial forest 
production by private companies much smaller than those included in the forest 
production category. 
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overload – Moving too much current flow over transmission facilities.  Equipment has 
safeguards: in the event of system overload, switches will disconnect sensitive 
equipment from the flow of electricity. 

palustrine – Relates to a system of inland, non-tidal wetlands characterized by the presence of 
trees, shrubs, and emergent.  Palustrine wetlands range from permanently saturated or 
flooded land (as in marshes, swamps, and lake shores) to land that is wet only 
seasonally a class of wetland that is a freshwater wetland classification system. 

peat – An unconsolidated deposit of plant remains in a water-saturated environment, such as a 
bog.  Peat is an early stage in the development of coal.   

pentachlorophenol (PCP) – Pentachlorophenol is an organochlorine compound used as a wood 
preservative, pesticide, and disinfectant.  First produced in the 1930s, it is marketed 
under many trade names.  People may be exposed to PCP in occupational settings 
through the inhalation of contaminated workplace air and dermal contact or with wood 
products treated with PCP.  Also, general population exposure may occur through 
contact with contaminated environment media, particularly in the vicinity of wood 
treatment facilities and hazardous wastes sites. 

perennial stream – A stream or portion of a stream that flows year-round and is considered 
permanent.   

plate footings – Used for suspension towers.  They consist of a 4-foot by 4-foot steel plate 
buried about 11 feet deep for each tower foot. 

Pleistocene – The epoch between about 2.6 million years and the present. 

polychlorinated biphenyls (PCBs) – Polychlorinated biphenyls are a class of organic compounds.  
PCBs were widely used for many applications, especially as dielectric fluids in 
transformers, capacitors, and coolants.  Due to PCB's toxicity and classification as a 
persistent organic pollutant, PCB production was banned by the United States Congress 
in 1979. 

polycyclic aromatic hydrocarbons (PAHs) – Polycyclic aromatic hydrocarbons, also known as 
poly-aromatic hydrocarbons or polynuclear aromatic hydrocarbons are potent 
atmospheric pollutants.  PAHs occur in oil, coal, and tar deposits, and are produced as 
byproducts of fuel burning (whether fossil fuel or biomass).  As a pollutant, they are of 
concern because some compounds have been identified as carcinogenic, mutagenic, 
and teratogenic (can cause birth defects). 

power circuit breakers – A switching device that can automatically interrupt power flow on a 
transmission line at the time of a fault.   

pre-contact – Resources that date to before direct or indirect contact between Euro-Americans 
and Native Americans. 

Priority Area – A designation under WDFW’s Priority Habitats and Species list to indicate areas 
where species are considered a priority only within known limiting habitats (e.g., 
breeding areas) or within areas that support a relatively high number of individuals (e.g., 
regular large concentrations, rookeries, etc.). 
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priority habitat – A WDFW designation of habitat types with unique or significant value to many 
species.  It may be described by a unique vegetation type or by a dominant plant species 
that is of primary importance to fish and wildlife (e.g., oak woodlands).  A priority 
habitat may also be described by a successional stage (e.g., old growth or mature 
forest), or by a specific habitat feature of key value to fish and wildlife (e.g., talus slopes, 
caves, snags).  

priority species – Under the WDFW, priority species are fish and wildlife species requiring 
protective measures or management actions to ensure their survival. A species 
identified and mapped as priority species fit one or more of the following criteria:  

Criterion 1.  State-Listed and Candidate Species. 

Criterion 2.  Vulnerable Aggregations (species or groups of animals susceptible to 
significant population declines, within a specific area or statewide, by virtue of their 
inclination to aggregate. Examples include heron rookeries, seabird concentrations, 
marine mammal haulouts, shellfish beds, and fish spawning and rearing areas. 

Criterion 3.  Species of Recreational, Commercial, and/or Tribal Importance whose 
biological or ecological characteristics make them vulnerable to decline in Washington 
or that are dependent on habitats that are highly vulnerable or are in limited availability. 

Prime Farmland – Land that has the best physical and chemical characteristics for producing 
items such as food, feed, forage, fiber and oilseed crops, which have not already been 
targeted for urban development or water storage (Code of Federal Regulations [CFR] 
730-733 section 657.5).  The NRCS identifies soil mapping units within Washington State 
that qualify as prime based on specific soil criteria.  Soil mapping units may be classified 
as prime farmland under current conditions or as prime farmland given that certain 
qualifying conditions exist on the site (e.g., “prime farmland if irrigated,” “prime 
farmland when protected from flooding,” etc.).  In such cases, if the qualifying 
conditions do not exist, then the unit is considered “not prime.”  

pro forma open access tariff – This tariff defines the terms and conditions of point-to-point and 
network integration transmission services offered by BPA.  Tariffs are schedules 
detailing utility rates, rules and regulations, and terms of service filed for approval with 
a regulatory agency.  Usually relative to retail, end-use customer service. 

protective relay – A safety measure designed to calculate operating conditions on an electrical 
circuit and to trip circuit breakers when a fault is detected. 

pyroclastic flow – A hot flow composed of a mixture of gases and particles.   

reach – A section of a river or stream between two defined points. 

red flag —cultural resources to which potential effects are considered difficult or impossible to 
avoid 

redd – A nest of fish eggs covered with gravel. 

residual soil – A soil formed from, or resting on, consolidated rock of the same kind as that from 
which it was formed, and in the same location.   
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riffle – A stretch of shallow stream habitat with moderate to fast current and turbulent flow. 

right-of-way – An easement for a certain purpose over the land of another, such as a strip of 
land used for a road, electric transmission line, pipeline, etc. 

riparian – The three-dimensional zones of direct physical and biotic interactions between 
terrestrial and aquatic ecosystems located along rivers, creeks and lakes; boundaries of 
the riparian zone extend landward to the limits of flooding and upward into the canopy 
of streamside vegetation. 

rip-rap – A loose assemblage of broken stones erected in water or on soft ground as a 
foundation. 

river mile – Distance from a river mouth or other known locality to a specific site. 

rural – Land cover category used in the land analysis of this EIS.  The rural land cover category 
includes areas characterized by a diverse suite of land uses and features that are typical 
in rural areas.  These range from agricultural uses to diffuse/low density residential 
development.  In terms of development density criteria, the rural land cover type 
included those areas with approximately ≤1 residence per acre.   

rural centers – Distinct areas of smaller lot patterns with residential development, small-scale 
business that provides convenience shopping and services to nearby rural residents, 
have access to arterial roadways, and are surrounded by protected rural landscapes of 
generally open land used for agriculture, forestry, large lot residential, recreational and 
environmental protection purposes.   

safety backline (safe backline) – A "buffer" strip outside the edge of the right-of-way to assure 
reliability.  It is created by cutting a strip of trees alongside the right-of-way, including 
trees tall enough to hit the conductor adjacent to the right-of-way.  When an existing 
stand of trees next to the right-of-way is found to be so highly compromised that it is 
unstable as a whole, all trees from outside the right-of-way from the last tree tall 
enough to hit a conductor to the edge of the right-of-way would be removed.   

salmonid – Fish belonging to the family of salmonidae, including salmon, trout, char, whitefish, 
and allied freshwater and anadromous fish. 

scenic quality– A rating of the overall appeal of a view that is categorized as High, Medium, or 
Low, which is determined based on several key factors (BLM 1986).  The key factors 
include landform, vegetation, water, color, influence of adjacent scenery, scarcity, and 
cultural modifications.  With a maximum possible score of 32, values are totaled with 
results of 19 or more ranked “High”, 12 to 18 ranked “Medium”, and 11 or less ranked 
“Low”.   

scrub-shrub – Woody vegetation less than 20 feet tall. 

sediment – Fragmental material that originates from the weathering of rocks. 

sedimentary – Rocks or deposits formed by the deposition of sediment. 



Chapter 32 Glossary and Acronyms 

I-5 Corridor Reinforcement Project Draft EIS 32-15 
November 2012 

sensitive species – Washington or Oregon state listing of a fish or wildlife species. In 
Washington, the WDFW lists native species as sensitive if they are vulnerable or 
declining and 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). In Oregon, the  ODFW  for fish and wildlife species, 
subspecies, or populations facing one or more threats to their populations or habitats 
(OAR 635-100-040). The Oregon listing is used to encourage voluntary actions that will 
improve species status, and contains the sub-categories “Critical” (imperiled with 
extirpation from a specific area of the state) and “Vulnerable” (facing one or more 
threats to populations or habitats).  

sensitivity levels – In reference to visual resources, sensitivity is an evaluation of the viewer and 
as a way of ranking public concern.   

series compensation – The use of devices such as capacitors or voltage regulators to improve 
performance of an electric system with respect to some specified characteristic.  Such 
devices are used to increase capacity. 

shrub – The shrubland cover category includes those areas dominated by shrub species or 
saplings, with greater than or equal to 30 percent aerial cover of these vegetation types.   

single-circuit – One electrical circuit that consists of three separate conductors or bundles of 
conductors on one tower. 

single-circuit tower – A tower that can support only one transmission line. 

snags – Standing dead or dying trees. These occur as a result of age, disease, lighting, fire, 
animal damage, too much shade, and other factors. They are important to wildlife in 
both natural and landscaped settings.  

snubs – Trenches about 8 feet deep by 4 feet wide by 12 feet long used to tie off the conductor 
after it is pulled through the towers and before it is strung under tension. 

sock line – Thick rope placed in travelers (small wheels hung from the towers) by hand or by 
helicopter to help string conductor from dead-end to dead-end. 

soil – Unconsolidated sediment that overlies bedrock.   

sole source aquifer – An underground water source that supplies at least 50 percent of the 
drinking water consumed in the area overlying the aquifer.  These areas have no 
alternative drinking water source(s) that could physically, legally, and economically 
supply all those who depend upon the aquifer for drinking water. 

source wells – Group A wells (Washington’s specific designation for public water systems 
regulated by the federal SDWA) and Group B wells (Washington’s designation for public 
water systems smaller than the minimum cut-off defined by the SDWA). 

spacer damper – A mechanical device attached to each subconductor of a conductor bundle 
both to damp vibrations and to prevent physical contact of subconductors. 

spans – The horizontal distance between two adjacent towers. 
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special-status vegetation resource – Vegetation resources receiving special protections or 
considerations under state or federal regulations, including rare plants (federally or 
state-listed), WDFW priority habitats, and WNHP high quality native plant communities. 

spread footings – Rock anchors required for footings when a suspension tower is built on solid 
bedrock located less than two feet below the surface.  Six-inch-diameter holes are 
drilled into the bedrock about 11 feet deep and steel anchor rods are secured within the 
hole with concrete.  The approximate size of each column is 4 feet in diameter and 20-
30 feet tall.   

stranded use – Permanently limited access to agricultural or forest production areas. 

stratovolcano – A volcano that is comprised of alternating layers of lava and pyroclastic 
deposits.   

subduction – The process of one lithospheric plate descending beneath another.   

subsidence – The gradual or rapid lowering of the ground surface from compressing, drying out, 
or lowering the groundwater table of subsidence susceptible soils. 

substation – The site containing the terminal switching and transformation equipment needed 
to distribute power from a transmission line.  These non-generating electrical power 
stations serve to transform voltages to higher or lower levels, and serve as a delivery 
point to individual customers such as utilities or large industries.   

substation dead-end towers – Towers within the substation where incoming or outgoing 
transmission lines end; typically these are the tallest structures within the substation.   

substation rock surfacing – A 3-inch or more layer of rock, selected for its insulating properties, 
which is placed on the ground within the substation to protect operation and 
maintenance personnel from danger during substation electrical failures.   

substrate – An underlying layer upon which other materials exist or are placed. 

suspension tower – A tower designed to support conductors strung along a virtually straight line 
with only small turning or descending or ascending angles.   

switches – Devices that mechanically disconnect or isolate equipment.  Usually located on both 
sides of circuit breakers. 

talus – A sloping mass of coarse rock fragments accumulated at the base of a cliff or slope. 

tectonic – The process and dynamics of lithospheric plate movement. 

tensioner – A device used to pull the conductors to the correct sag so that proper ground 
clearance is maintained.   

timber production – Land cover category used in the land analysis of this EIS.  Forest production 
areas are within land owned or managed by timber companies (Weyerhaeuser, 
Longview Timber, and Sierra Pacific), utilities (PacifiCorp), or the state (WDNR) and are 
primarily used for timber production.  These areas are mostly forested (some with 
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mature forests and forested wetlands), cleared, or have been replanted.  There are also 
existing access roads within these areas that were built for hauling cut timber.   

thermal plant – A type of electric generating station or power plant, such as gas, coal, and 
nuclear plants, in which the source of energy for the prime mover is heat. 

threatened species – Federal or Washington State listing status of a plant or wildlife species. 
Under federal listing (as determined by the USFWS under the ESA) these species (or 
subspecies, variety, or evolutionarily significant unit of a species) are considered likely to 
become endangered within the foreseeable future. The ESA protects threatened species 
and their habitats by prohibiting “take” (harassment, disturbance, removal, hunting, 
etc.) of listed animals or plants, except under Federal permit. The ESA also regulates the 
designation of “critical habitat” for listed species, which may include areas not currently 
occupied by the species but essential to its conservation. Under Washington State listing 
(as determined by the WDFW) these species are native to the state and are likely to 
become endangered in the foreseeable future throughout a significant portion of its 
range within the state without cooperative management or removal of threats (WAC 
232-12-297). 

toxic substance – A toxic substance is any chemical or mixture that may be harmful to the 
environment and to human health if inhaled, swallowed, or absorbed through the skin.  
A toxic substance would also include any chemical or substance regulated by the Toxic 
Substances Control Act regulations (40 CFR Parts 700 through 766). 

Traditional Cultural Property (TCP) – A property or place that is eligible for inclusion on the 
National Register of Historic Places because of its association with cultural practices and 
beliefs that are rooted in the history of a community, and are important to maintaining 
the continuity of that community’s traditional beliefs and practices. 

transfer capability – Amount of electric power that can be transferred over the interconnected 
transmission network in a reliable manner at a given time. 

transpiration – Loss of water vapor from parts of plants. 

triple-circuit – The placing of three separate electrical circuits on the same tower. 

turbidity – The extent to which water is muddy or cloudy due to the presence of suspended 
matter. 

unconsolidated – A soil or sediment that is loosely aggregated or uncemented. 

urban/suburban – Land cover category used in the land analysis of this EIS.  The 
urban/suburban land cover category includes high to mid-density development and 
infrastructure associated with urban and suburban environments, including roads, 
commercial buildings, and residences and associated landscaping, and associated 
impervious surfaces (e.g., parking lots).   

vegetation type – A category representing the general vegetation conditions in a given area. 

viewshed – The landscape that can be directly seen under favorable atmospheric conditions, 
from a viewpoint or along a transportation corridor. 
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volt – The international system unit of electric potential and electromotive force. 

voltage – The driving force that causes a current to flow in an electrical circuit. 

water bar – A diagonal channel across a road surface that diverts surface water off the road into 
a stable drainway.  By constructing a series of water bars at intervals along a road, the 
volume of erosive water flowing down the road is reduced. 

water right – A legal authorization to use a certain amount of public water for a designated 
purpose. 

water wells – Exempt and non-exempt wells in the State of Washington’s Department of 
Ecology well database. 

Water Resource Inventory Area (WRIA) – The State of Washington’s Department of Ecology and 
other natural resources agencies have divided the state into 62 "Water Resource 
Inventory Areas" or "WRIAs" to delineate the state's major watersheds.   

watershed – An area draining into a river, lake, or waterbody. 

Watershed Administrative Unit (WAU) – Used by the Timber/Fish/Wildlife cooperators as the 
boundaries for watershed analysis studies and other natural resources management 
purposes on state and privately owned lands.  WAU represents the administrative 
boundaries of 846 units.  The boundaries are mainly along drainage divides (ridges), 
with some along rivers and other WDNR management boundaries. 

wellfield – Tract of land that contains a number of existing or proposed wells for supplying 
water as specified in the wellfield protection maps. 

wellhead protection areas – Surface and subsurface zones surrounding a well or wellfield 
supplying a public water system that are protected areas designed to reduce the risk of 
contamination of water supply wells associated with spills and discharges of 
contaminants. 

wetland – An area of land where soil is saturated with moisture either permanently or 
seasonally.  Indicators of wetland include the type of vegetation, soil characteristics, and 
hydrology of the area. 

wetland plant communities – An assemblage of plants adapted to wetlands (areas that are 
inundated or saturated by surface or groundwater at a frequency and duration sufficient 
to support, and that under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions; 33 CFR 328.3, 40 CFR 230.3). 

woody debris – Materials left over from cutting, harvesting, natural breakage or falling, such as 
limbs or branches of a tree. 

yearling – A fish that is one year old. 

yolk sacs – A membranous sac attached to an embryo, providing early nourishment in the form 
of yolk in bony fishes, sharks, reptiles, birds, and primitive mammals. 
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32.2 Acronyms 

μm  micrometers 

A  Amperes 

ACGIH  American Conference of Governmental Hygienists 

ACHP  Advisory Council on Historic Preservation 

ADA  Americans with Disabilities Act 

ADPA  Archaeological Data Preservation Act 

AINW  Archaeological Investigations Northwest, Inc.  

AOC  Administrative Order of Consent 

APE  area of potential effect 

APLIC  Avian Power Line Interaction Committee 

ARPA  Archaeological Resources Protection Act 

ATV  all-terrain vehicle 

bgs  below ground surface 

BLM  Bureau of Land Management 

BMP  best management practice 

BNSF  Burlington Northern Santa Fe Railway Company 

BPA  Bonneville Power Administration 

CAA  Clean Air Act 

CAO  Critical Area Ordinance 

CARA  critical aquifer recharge areas 

CEQ  Council on Environmental Quality 

CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 

CFC  chlorofluorocarbons 

CFR  Code of Federal Regulations 

CH4  methane 



Chapter 32 Glossary and Acronyms 

32-20 I-5 Corridor Reinforcement Project Draft EIS 
November 2012 

CMP  comprehensive management plan 

COA  Conservation Opportunity Area 

CO2  carbon dioxide 

CO2e  carbon dioxide equivalents 

Corps  United States Army Corps of Engineers 

CRP  Conservation Reserve Program 

C-TRAN  Transportation Benefit Authority  

CUBS  community urban bus service 

 CUSV  Current Use Special Valuation 

CWA  Clean Water Act 

CWCOG  Cowlitz-Wahkiakum Council of Governments 

DAHP   Department of Archaeology and Historic Preservations 

dBA   decibel (A-weighted) 

DC  double-circuit 

DEQ  Department of Environmental Quality 

DGER  Division of Geology and Earth Resources 

DNR  Washington State Department of Natural Resources 

DOE  United States Department of Energy 

DSL  Oregon Department of State Lands 

DT  danger tree 

Ecology  Washington State Department of Ecology 

EDNA  environmental designations for noise abatement 

EFH  essential fish habitat 

EFSC  (Oregon) Energy Facility Siting Council  

EFSEC  (Washington) Energy Facility Site Evaluation Council 

EIA  Energy Information Administration 
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EIS  environmental impact statement 

EMF  electromagnetic fields 

EO  Executive Order 

EPA  Environmental Protection Agency 

ESA  Endangered Species Act 

ESRI  Environmental Systems Research Institute, Inc. 

ESU  evolutionarily significant unit 

F  Fahrenheit 

FAA  Federal Aviation Administration 

FCDP  Federal Land Policy and Management Act 

FEMA  Federal Emergency Management Agency 

FERC  Federal Energy Regulatory Commission 

FHWA  Federal Highway Administration 

FIFRA  Federal Insecticide, Fungicide and Rodenticide Act 

FIRM  Flood Insurance Rate Map 

FLMPA  Federal Land Policy Management Act 

FR  Federal Register 

GHG  greenhouse gas 

GIS  geographic information system 

GMA  Growth Management Act 

Gorge  Columbia River Gorge 

GWP  global warming potential 

H2O  water 

HBC   Hudson’s Bay Company 

HCP  habitat conservation plan 

HFC  hydrofluorocarbons 
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HVAC  high voltage alternating current 

HVDC  high voltage direct current 

HVED  high voltage extruded dielectric 

I  Interstate 

ICBEMP  Interior Columbia Ecosystem Management Project  

IPCC  International Panel on Climate Change 

JCTRA  Jones Creek Trail Riders Association 

kV  kilovolt 

kV/m  kilovolts per meter 

kWh  kilowatt hours 

L50   audible noise level exceeded 50 percent of the time during foul weather 

LCDC  (Oregon) Land Conservation and Development Commission 

Ldn  day-night noise level 

Leq  equivalent sound level 

MAP  Mitigation Action Plan 

MCCFP  Multnomah County Comprehensive Framework Plan 

MCL  maximum contaminant level 

Metro  Metropolitan Service District 

Mg/L  milligram per liter 

MOA  Memoranda of Agreement 

MOU  Memoranda of Understanding 

msl  mean sea level 

MW  megawatt 

MWh  megawatt hour 

N2O  nitrous oxide 

NAAQS  National Ambient Air Quality Standards 
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NAGPRA Native American Graves Protection and Repatriation Act 

NAP  Natural Area Preserve 

NC  no change from the action alternative 

NEPA  National Environmental Policy Act 

NERC  North American Electric Reliability Corporation 

NESC  National Electrical Safety Code 

NHD  National Hydrographic Dataset 

NHD  National Hydrographic Dataset 

NHPA  National Historic Preservation Act 

NLCD  National Land Cover Data 

NMFS  National Marine Fisheries Service 

NOAA   National Oceanic and Atmospheric Administration  

NOAA Fisheries NOAA National Marine Fisheries Service 

NOS  network open season  

NPDES  National Pollutant Discharge Elimination System 

NPL  National Priorities List 

NPS  National Park System 

NRCA  Natural Resources Conservation Area 

NRCS  Natural Resources Conservation Service 

NRHP   National Register of Historic Places 

NSA  National Scenic Area 

NWI  National Wetland Inventory 

NWPCC  Northwest Power and Conservation Council 

O3  ozone 

OAR  Oregon Administrative Rules 

OASIS  Open-Access Same-Time Information System 
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OATT  Open Access Transmission Tariff 

ODA  Oregon Department of Agriculture 

ODEQ  Oregon Department of Environmental Quality 

ODFW  Oregon Department of Fish and Wildlife 

ODOE  Oregon Department of Energy 

ODOT  Oregon Department of Transportation 

OHWM  ordinary high water mark 

ORBIC   Oregon Biodiversity Information Center  

ORS  Oregon Revised Statutes 

ORV  off-road vehicle 

ORWAP  Oregon Rapid Wetland Assessment Protocol 

OSU  Oregon State University  

PAB  palustrine aquatic bed  

PAH  polycyclic aromatic hydrocarbons 

PCB  polychlorinated biphenyls 

PCP  pentachlorophenol 

PDX  Portland International Airport 

PEM  palustrine emergent  

PEP  Permission to Enter Property 

PFC  perfluorocarbons 

PFO  palustrine forested 

PGA  peak ground acceleration 

PGE  Portland General Electric 

PHS  Priority Habitats and Species 

PM  particulate matter 

PM10  particulate matter smaller than 10 μm 



Chapter 32 Glossary and Acronyms 

I-5 Corridor Reinforcement Project Draft EIS 32-25 
November 2012 

PM2.5  particulate matter smaller than 2.5 μm 

PO  policy 

POW  palustrine open water 

ppm  parts per million 

PSS  palustrine scrub-shrub 

PUD  Clark Public Utility District 

RA  Risk Assessment 

RAS  remedial action scheme  

RCRA  Resource Conservation and Recovery Act 

RCW  Revised Code of Washington 

RI/FS  remediation investigation/feasibility study 

RM  river mile 

RMC  Reynolds Metals Company 

ROD  Record of Decision 

RV  recreational vehicle 

SBL  safety backline 

SC  single-circuit 

SDWA  Safe Drinking Water Act 

SEPA   State Environmental Policy Act  

SF6  sulphur hexafluoride 

SHA  site hazard assessment 

SHPO  State Historic Preservation Office (or Officer) 

SMA  Special Management Area (in National Scenic Area) 

SMP  shoreline master program 

SOA   South of Allston 

SPCC  Spill Prevention, Control, and Countermeasure (plan) 
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SPS  Spokane, Portland, and Seattle 

SR  State Route 

SWCAA  Southwest Clean Air Agency 

SWPPP  Stormwater Pollution Prevention Plan 

TC  triple-circuit 

TCP  Traditional Cultural Property 

THPO  Tribal Historic Preservation Office (or Officer) 

TMDL  total maximum daily load 

TSCA  Toxic Substances Control Act 

TSD  treatment, storage, and disposal 

U.S.  United States 

UAO  unilateral order 

UNOS  Urban Natural Open Space 

USA  unconsolidated sedimentary aquifer 

USC  United States Code 

USCG  United States Coast Guard 

USDA  United States Department of Agriculture 

USFS  United States Forest Service 

USFWS  United States Fish and Wildlife Service 

USGS  United States Geological Survey 

VCPRD  Vancouver-Clark Parks and Recreation Department 

V/m  volts per meter 

VRM  visual resource management 

WAC  Washington Administrative Code 

WARM  Washington ranking method 

WAU  Watershed Administrative Unit 
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WDFW  Washington Department of Fish and Wildlife 

WDNR  Washington State Department of Natural Resources 

WECC  Western Electricity Coordinating Council  

WNHP  Washington Natural Heritage Program 

WRIA  Water Resource Inventory Area 

WSDA  Washington State Department of Agriculture 

WSDOT  Washington State Department of Transportation 

WSU  Washington State University 

XLPE  polyethylene 
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Chapter 33 Index 

A 

Access roads…S-3, S-11, S-12, S-13, S-14, S-15, S-16, 
S-19, S-20, S-38, 2-1, 3-15, 4-36, 4-43, 4-45, 4-47, 
4-61, 4-65, 5-18, 5-25, 5-30, 5-33, 5-37, 11-22, 
12-1, 12-5, 12-8, 12-9, 12-11, 12-12, 12-13, 15-9, 
15-10, 15-15, 16-12, 26-38 

Agriculture…S-8, S-12, S-14, S-15, S-16, S-42, S-52, 
S-55, S-76, 3-19, 5-1, 5-2, 5-3, 5-4, 5-5, 5-11, 5-14, 
5-20, 5-22, 5-23, 5-27, 5-28, 5-31, 5-32, 5-35, 
5-38, 10-1, 10-12, 11-6, 11-34, 11-36, 11-44, 14-3, 
14-7, 14-17, 16-1, 17-1, 17-5, 18-6, 19-22, 19-24, 
19-26, 19-28, 21-3, 24-3, 26-3, 26-4, 26-30, 26-32, 
26-38, 26-40, 26-41, 26-42, 26-43, 26-45, 27-4, 
27-22, 28-10, 29-10, 29-13, 29-14, 29-15, 29-18, 
29-19, 29-20, 29-21, 29-26, 29-27, 29-30, 29-32, 
29-33, 29-36, 29-40, 31-7, 31-9, 32-1, 32-11, 
32-14, 32-24, 32-26, 32-27 

Air quality…S-75, 1-14, 3-28, 4-49, 5-1, 21-1, 21-2, 
21-3, 21-4, 26-46, 26-47, 27-4, 27-5, 28-8, 28-20, 
30-1, 32-2, 32-11 

Airports…S-36, S-37, S-76, 3-4, 3-8, 3-11, 3-23, 9-28, 
10-6, 10-11, 12-1, 12-2, 12-3, 12-4, 12-5, 12-6, 
12-7, 12-8, 26-5, 26-6, 27-12, 28-17, 29-1, 29-13, 
29-42 

All-terrain vehicles…S-17, 5-4, 6-9, 6-12, 9-34, 32-10, 
32-19 

Alternatives 
Alternatives considered but eliminated…2-7, 

4-48, 28-17 
Non-Wires Alternative…1-5, 4-48, 4-50, 29-7 
Northeastern Route …4-53 
Pearl Routes…4-50, 4-52, 4-53 
Route East to Bonneville Dam…4-54 
Undergrounding…1-14, 4-57, 27-24, 27-29, 

28-16 
Central Alternative…S-3, S-4, S-6, S-9, S-13, S-15, 

S-19, S-20, S-22, S-23, S-28, S-29, S-34, S-38, 
S-40, S-44, S-45, S-50, S-51, S-54, S-56, S-59, 
S-60, S-62, S-63, S-67, S-68, S-72, S-78, 2-8, 
2-10, 4-29, 4-38, 4-39, 4-43, 4-44, 4-45, 4-46, 
4-47, 4-58, 4-59, 4-61, 4-65, 4-66, 4-67, 4-68, 
4-71, 5-6, 5-7, 5-8, 5-9, 5-17, 5-19, 5-20, 
5-25, 5-26, 5-27, 5-28, 5-29, 5-30, 5-31, 5-32, 
5-33, 5-35, 6-8, 6-21, 6-22, 6-23, 6-24, 6-25, 
6-28, 7-8, 7-9, 7-10, 7-20, 7-26, 7-29, 8-13, 
8-14, 8-15, 8-16, 8-18, 9-30, 9-31, 9-32, 10-1, 
10-2, 10-14, 11-30, 11-31, 11-32, 11-33, 
11-34, 11-35, 11-38, 11-39, 11-40, 12-9, 
12-10, 12-11, 12-13, 13-7, 13-9, 13-11, 14-9, 
14-11, 14-12, 14-13, 15-2, 15-10, 15-15, 
15-18, 15-19, 15-20, 15-21, 16-4, 16-5, 16-6, 
16-11, 16-14, 16-15, 17-3, 17-4, 17-5, 17-7, 
17-10, 17-13, 17-14, 17-25, 17-27, 17-29, 
17-30, 18-2, 18-3, 18-4, 18-6, 18-8, 18-12, 
18-14, 18-17, 18-19, 18-24, 18-29, 18-30, 

18-35, 18-36, 18-42, 18-43, 18-44, 18-45, 
18-46, 18-47, 18-48, 19-19, 19-22, 19-23, 
19-24, 19-25, 19-26, 26-31, 26-42, 26-44, 
26-46, 27-2, 27-8, 27-15 

Central Options…S-4, S-6, S-14, S-19, S-20, S-24, 
S-27, S-40, S-41, S-44, S-45, S-50, S-54, S-57, 
S-60, S-67, S-73, S-75, 2-10, 4-39, 4-40, 4-43, 
4-44, 4-58, 4-61, 4-62, 4-63, 4-64, 4-65, 4-66, 
4-67, 4-68, 4-69, 4-70, 4-71, 4-72, 4-73, 5-7, 
5-19, 5-20, 5-28, 5-29, 6-3, 6-5, 6-6, 6-8, 
6-11, 6-22, 6-23, 6-24, 7-5, 7-8, 7-20, 7-29, 
8-13, 8-15, 9-30, 9-31, 11-30, 11-31, 11-32, 
11-33, 11-34, 11-35, 11-37, 11-38, 11-39, 
11-40, 12-9, 12-10, 12-11, 12-12, 13-7, 13-9, 
14-9, 14-12, 14-15, 15-10, 15-15, 15-19, 16-5, 
16-11, 16-15, 17-8, 17-12, 17-14, 17-25, 
17-27, 17-30, 18-12, 18-13, 18-14, 18-16, 
18-18, 18-29, 18-30, 18-35, 18-36, 18-48, 
19-19, 19-23, 19-24, 21-1 

Crossover Alternative…S-3, S-7, S-9, S-16, S-21, 
S-22, S-24, S-30, S-35, S-36, S-38, S-41, S-45, 
S-51, S-52, S-55, S-56, S-57, S-61, S-62, S-69, 
S-70, S-73, S-74, 2-8, 2-12, 4-29, 4-45, 4-46, 
4-47, 4-59, 4-61, 4-65, 4-66, 4-67, 4-71, 5-8, 
5-9, 5-17, 5-19, 5-20, 5-33, 5-34, 5-35, 5-36, 
5-37, 6-5, 6-6, 6-8, 6-9, 6-10, 6-11, 6-28, 
6-29, 6-30, 7-10, 7-11, 7-20, 7-28, 7-30, 7-33, 
7-34, 8-18, 8-20, 9-30, 9-32, 9-33, 10-14, 
11-30, 11-31, 11-34, 11-35, 11-36, 11-38, 
11-43, 11-44, 11-45, 12-9, 12-10, 12-12, 
12-13, 12-14, 13-7, 13-11, 14-9, 14-14, 14-15, 
15-2, 15-10, 15-16, 15-21, 15-22, 15-23, 16-4, 
16-5, 16-6, 16-12, 16-17, 17-2, 17-3, 17-4, 
17-5, 17-7, 17-12, 17-25, 17-27, 17-32, 17-33, 
18-2, 18-3, 18-4, 18-6, 18-12, 18-13, 18-14, 
18-15, 18-16, 18-18, 18-29, 18-31, 18-35, 
18-36, 18-38, 18-39, 18-41, 18-47, 18-51, 
18-53, 18-55, 18-56, 18-57, 18-58, 18-59, 
18-60, 18-61, 18-62, 18-63, 19-19, 19-25, 
19-26, 19-27, 26-30, 26-31, 26-32, 26-33, 
26-35, 26-41, 26-42, 26-44, 27-2, 27-8, 27-15 

Crossover Options…S-7, S-17, S-21, S-24, S-25, 
S-27, S-41, S-46, S-52, S-55, S-57, S-61, S-70, 
S-74, 2-12, 4-46, 4-47, 4-61, 4-62, 4-63, 4-64, 
4-65, 4-66, 4-67, 4-68, 4-69, 4-70, 4-71, 4-72, 
4-73, 5-9, 5-19, 5-20, 5-35, 5-36, 5-37, 6-9, 
6-29, 6-30, 7-5, 7-10, 7-20, 7-22, 7-27, 7-34, 
7-35, 8-20, 8-21, 9-30, 9-32, 9-33, 11-30, 
11-31, 11-32, 11-33, 11-34, 11-37, 11-38, 
11-44, 11-45, 12-9, 12-10, 12-14, 13-7, 13-11, 
14-4, 14-9, 14-15, 15-10, 15-16, 15-22, 15-23, 
16-6, 16-12, 16-17, 16-18, 17-8, 17-10, 17-12, 
17-13, 17-25, 17-27, 17-33, 18-7, 18-12, 
18-13, 18-16, 18-29, 18-31, 18-35, 18-36, 
18-63, 18-64, 19-20, 19-27, 27-2 
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East Alternative…S-3, S-6, S-9, S-15, S-20, S-21, 
S-22, S-24, S-35, S-38, S-41, S-42, S-45, S-50, 
S-51, S-54, S-55, S-56, S-60, S-61, S-62, S-68, 
S-69, S-73, S-76, 2-8, 2-11, 4-29, 4-43, 4-44, 
4-45, 4-59, 4-61, 4-65, 4-66, 4-67, 4-69, 4-70, 
4-71, 5-7, 5-8, 5-17, 5-19, 5-20, 5-29, 5-30, 
5-31, 5-32, 5-33, 6-6, 6-7, 6-10, 6-24, 6-25, 
6-26, 6-27, 6-28, 7-9, 7-10, 7-20, 7-31, 7-32, 
7-33, 8-15, 8-16, 8-17, 9-30, 9-32, 10-14, 
11-16, 11-30, 11-31, 11-32, 11-33, 11-34, 
11-35, 11-38, 11-41, 11-42, 12-3, 12-9, 12-10, 
12-11, 12-12, 12-13, 13-7, 13-10, 14-3, 14-9, 
14-13, 14-14, 15-2, 15-10, 15-16, 15-19, 
15-20, 15-21, 16-4, 16-5, 16-6, 16-15, 16-16, 
17-3, 17-4, 17-5, 17-6, 17-7, 17-10, 17-14, 
17-25, 17-27, 17-30, 17-31, 17-32, 18-2, 18-3, 
18-4, 18-8, 18-10, 18-12, 18-13, 18-14, 18-17, 
18-18, 18-29, 18-30, 18-35, 18-36, 18-48, 
18-49, 18-50, 18-52, 18-53, 18-54, 18-55, 
18-56, 18-58, 18-59, 18-60, 18-61, 18-63, 
19-19, 19-22, 19-24, 19-25, 19-26, 20-1, 20-3, 
26-31, 26-40, 26-42, 26-44, 27-8, 27-15 

East Options…S-6, S-15, S-16, S-20, S-24, S-41, 
S-45, S-51, S-54, S-55, S-57, S-60, S-61, S-68, 
S-69, S-73, 2-11, 4-44, 4-45, 4-61, 4-62, 4-63, 
4-64, 4-65, 4-66, 4-67, 4-68, 4-69, 4-70, 4-71, 
4-72, 4-73, 5-8, 5-19, 5-20, 5-32, 5-33, 6-5, 
6-8, 6-9, 6-26, 6-27, 7-5, 7-9, 7-20, 7-33, 
8-16, 8-17, 9-30, 11-30, 11-31, 11-32, 11-33, 
11-34, 11-35, 11-36, 11-37, 11-38, 11-41, 
11-42, 12-9, 12-10, 12-12, 13-7, 13-10, 14-9, 
14-13, 14-14, 15-10, 15-16, 15-20, 15-21, 
16-6, 16-11, 16-16, 16-17, 17-10, 17-14, 
17-25, 17-27, 17-31, 18-8, 18-10, 18-13, 
18-29, 18-30, 18-35, 18-36, 18-55, 18-56, 
19-19, 19-25, 20-1, 20-4 

No Action Alternative…S-4, S-7, 1-18, 4-29, 4-47, 
4-57, 4-59, 4-61, 5-38, 6-31, 7-36, 8-21, 9-34, 
10-15, 11-46, 12-14, 13-12, 14-17, 15-24, 
16-19, 17-35, 18-65, 19-28, 20-4, 21-4, 22-6, 
25-1 

West Alternative…S-3, S-5, S-7, S-8, S-9, S-11, 
S-12, S-13, S-14, S-16, S-18, S-21, S-22, S-23, 
S-24, S-26, S-27, S-28, S-29, S-32, S-33, S-34, 
S-38, S-40, S-42, S-44, S-49, S-50, S-51, S-53, 
S-56, S-57, S-58, S-59, S-62, S-63, S-65, S-66, 
S-67, S-69, S-72, S-75, S-76, S-77, S-78, 2-8, 
2-9, 3-1, 4-29, 4-30, 4-31, 4-33, 4-36, 4-39, 
4-42, 4-43, 4-44, 4-45, 4-46, 4-47, 4-59, 4-61, 
4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 4-71, 4-73, 
5-4, 5-5, 5-6, 5-8, 5-9, 5-17, 5-18, 5-19, 5-20, 
5-21, 5-22, 5-23, 5-24, 5-25, 5-27, 5-28, 5-31, 
5-34, 6-3, 6-4, 6-5, 6-6, 6-7, 6-9, 6-11, 6-16, 
6-17, 6-19, 6-20, 6-24, 7-6, 7-7, 7-8, 7-10, 
7-15, 7-16, 7-17, 7-18, 7-19, 7-20, 7-21, 7-22, 
7-25, 7-33, 7-34, 8-10, 8-11, 8-12, 8-13, 8-14, 
8-15, 8-16, 8-18, 8-21, 9-29, 9-30, 10-1, 10-2, 
10-14, 11-16, 11-26, 11-29, 11-30, 11-31, 
11-32, 11-33, 11-34, 11-35, 11-36, 11-37, 

11-38, 12-3, 12-8, 12-9, 12-10, 12-11, 12-13, 
13-7, 13-8, 13-9, 13-10, 13-11, 14-1, 14-2, 
14-3, 14-4, 14-8, 14-9, 14-10, 14-11, 15-2, 
15-10, 15-13, 15-14, 15-15, 15-17, 16-4, 16-5, 
16-6, 16-10, 16-11, 16-13, 16-14, 16-16, 
16-17, 17-2, 17-3, 17-4, 17-5, 17-7, 17-8, 
17-10, 17-12, 17-13, 17-14, 17-22, 17-24, 
17-25, 17-27, 18-2, 18-3, 18-4, 18-5, 18-6, 
18-7, 18-8, 18-9, 18-10, 18-12, 18-13, 18-14, 
18-16, 18-17, 18-18, 18-23, 18-28, 18-29, 
18-30, 18-32, 18-33, 18-34, 18-35, 18-36, 
18-37, 18-38, 18-39, 18-40, 18-41, 18-42, 
18-43, 18-48, 18-60, 18-61, 18-63, 19-15, 
19-18, 19-19, 19-21, 19-22, 19-24, 19-25, 
19-26, 19-27, 21-1, 21-3, 26-30, 26-31, 26-32, 
26-33, 26-40, 26-41, 26-42, 26-43, 26-44, 
26-46, 27-2, 27-8, 27-14, 27-15, 27-24, 27-27 

West Options…S-5, S-13, S-19, S-23, S-40, S-44, 
S-49, S-50, S-53, S-54, S-55, S-57, S-59, S-66, 
S-72, 2-9, 4-33, 4-34, 4-36, 4-39, 4-44, 4-46, 
4-61, 4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 4-68, 
4-69, 4-70, 4-71, 4-72, 4-73, 5-6, 5-19, 5-20, 
5-24, 5-25, 6-4, 6-5, 6-7, 6-9, 6-17, 6-20, 7-5, 
7-7, 7-20, 7-24, 7-25, 7-28, 8-11, 8-12, 9-30, 
11-29, 11-30, 11-31, 11-32, 11-33, 11-34, 
11-35, 11-36, 11-37, 11-38, 12-9, 12-10, 13-7, 
13-8, 13-9, 14-4, 14-9, 14-10, 14-11, 15-10, 
15-15, 15-17, 16-4, 16-11, 16-13, 16-14, 
16-17, 17-8, 17-10, 17-12, 17-13, 17-24, 
17-25, 17-27, 18-6, 18-7, 18-10, 18-12, 18-17, 
18-18, 18-29, 18-30, 18-35, 18-36, 18-41, 
18-42, 19-19, 19-21, 19-22 

Amboy…S-22, S-29, S-42, S-45, S-54, 1-13, 1-15, 4-40, 
4-67, 4-69, 5-2, 5-3, 5-29, 6-11, 7-5, 7-9, 7-10, 
10-14, 11-1, 11-2, 12-3, 14-3, 14-12, 14-14, 16-5, 
16-14, 16-15, 16-16, 16-17, 26-5, 26-21, 29-5, 
29-32 

Amphibians…S-64, 16-2, 16-10, 18-9, 18-22 
Aquifers…S-42, S-47, S-48, 4-76, 14-3, 15-3, 15-4, 

15-11, 27-20, 29-8, 32-3, 32-15, 32-19, 32-26 
Ariel…S-22, S-24, 4-62, 4-63, 5-2, 5-29, 6-9, 6-22, 7-5, 

7-9, 7-10, 7-26, 7-29, 7-30, 7-32, 7-34, 11-2, 
14-12, 16-15, 19-24, 26-5, 26-28, 29-32 

Army Corps of Engineers…1-1, 1-11, 10-11, 16-2, 16-3, 
27-5, 27-6, 27-7, 27-9, 27-12, 28-7, 28-24, 29-32, 
32-20 

B 

Bald eagle…S-63, S-65, S-66, S-67, S-68, S-69, 4-51, 
4-71, 4-77, 18-2, 18-3, 18-8, 18-10, 18-15, 18-23, 
18-25, 18-37, 18-46, 18-53, 18-56, 18-60, 18-64, 
27-4, 29-29, 29-39 

Battle Ground…1-12, 1-15, 5-2, 6-6, 6-7, 7-9, 11-1, 
11-2, 11-3, 12-1, 12-2, 12-3, 26-10, 26-11, 26-21, 
26-27, 29-11, 31-10, 31-15, 31-17 

Best management practices…S-43, S-48, 4-67, 14-6, 
14-16, 15-7, 15-8, 15-9, 15-14, 15-17, 15-18, 
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15-19, 15-20, 15-22, 15-23, 19-16, 19-17, 19-18, 
26-39, 26-40, 27-7, 28-19, 32-2 

Birds…S-62, S-63, S-64, S-65, S-66, S-67, S-68, S-69, 
S-78, 4-71, 5-4, 6-7, 11-9, 16-2, 16-10, 18-2, 18-3, 
18-4, 18-5, 18-8, 18-9, 18-10, 18-17, 18-21, 18-22, 
18-23, 18-24, 18-25, 18-28, 18-32, 18-33, 18-34, 
18-42, 18-43, 18-44, 18-49, 18-50, 18-51, 18-53, 
18-56, 18-57, 18-58, 18-61, 18-64, 18-65, 26-44, 
27-3, 28-16, 28-17, 29-3, 29-19, 29-38, 32-18 
Bird diverters…S-64, 18-25, 18-64, 28-17 

BPA Ross Complex…S-28, 6-7, 10-2, 10-3, 10-14 
Brush Prairie…5-2, 11-1, 11-2, 12-3, 26-5, 26-19, 

26-20, 26-21, 31-12 
Brush prairie pocket gopher…18-13 
Buffers…S-4, S-28, S-46, S-47, S-48, S-52, S-53, S-69, 

1-3, 1-12, 1-13, 1-15, 3-13, 3-17, 3-21, 3-26, 3-27, 
4-71, 7-15, 7-16, 10-13, 15-2, 15-7, 15-9, 15-16, 
16-3, 16-9, 16-10, 16-15, 17-17, 17-33, 18-56, 
19-14, 19-17, 26-43, 27-19, 27-20, 27-21, 32-14 
Notification buffers…1-12, 1-13 
Stream and wetland buffers…S-46, S-47, S-52, 

S-53, S-71, 3-25, 3-26, 4-76, 15-1, 15-2, 
15-24, 16-8, 16-9, 16-10, 29-7 

Bull trout…S-70, 19-1, 19-10, 27-1, 29-18, 29-22 
Bureau of Land Management…5-19, 7-1, 7-3, 7-4, 7-5, 

7-6, 7-11, 28-2, 29-3, 29-21, 29-31, 29-39, 31-7, 
32-14, 32-19 

Burnt Bridge…S-46, S-49, 5-2, 5-5, 6-7, 6-11, 15-2, 
15-14, 15-15, 16-4, 18-7, 18-33, 26-20, 26-24, 
27-8 

Butterflies…16-2, 17-4, 18-6, 18-14 

C 

Camas…S-8, S-9, S-15, S-16, S-18, S-19, S-22, S-23, 
S-24, S-47, S-52, S-53, S-54, 1-12, 1-13, 1-15, 2-5, 
3-6, 4-32, 4-39, 4-43, 4-46, 4-57, 4-62, 4-63, 4-69, 
5-1, 5-2, 5-5, 5-6, 5-7, 5-8, 5-9, 5-24, 5-25, 5-26, 
5-30, 5-32, 5-33, 5-34, 5-35, 6-1, 6-2, 6-5, 6-7, 
6-9, 6-10, 6-14, 6-17, 6-20, 6-27, 6-29, 7-5, 7-6, 
7-7, 7-8, 7-9, 7-10, 7-16, 7-22, 7-23, 7-25, 7-26, 
7-31, 7-33, 7-34, 10-6, 11-1, 11-2, 11-3, 12-1, 
12-2, 12-3, 14-10, 14-11, 14-14, 14-15, 15-3, 
15-17, 15-21, 15-22, 16-1, 16-4, 16-5, 16-6, 16-13, 
16-14, 16-16, 16-17, 17-1, 18-7, 18-33, 18-44, 
18-51, 18-58, 19-22, 19-25, 26-3, 26-4, 26-6, 26-7, 
26-10, 26-22, 26-26, 27-16, 27-18, 27-19, 27-21, 
27-24, 27-25, 27-28, 27-29, 29-3, 29-4, 29-18, 
29-31, 29-33, 31-10, 31-11, 31-13, 31-15, 31-16, 
31-17 

Camp Currie…S-18, S-19, S-21, S-23, 4-61, 4-62, 5-5, 
5-9, 6-9, 6-12, 6-16, 6-17, 6-19, 6-20, 6-29, 6-30, 
7-16, 7-25, 29-3 

Candidate species…S-63, 17-14, 17-15, 18-11, 18-14, 
18-23, 18-24, 18-39, 18-40, 18-41, 18-46, 18-47, 
18-48, 18-53, 18-54, 18-55, 18-61, 18-62, 18-63, 
19-1, 19-3, 19-4, 19-5, 19-6, 19-7, 29-16, 29-22, 
29-36, 29-40, 32-2, 32-13 

Capacity…S-1, -S-2, S-7, 1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 
1-8, 1-10, 1-16, 1-18, 2-3, 3-19, 4-47, 4-49, 4-50, 
4-52, 4-55, 4-59, 10-6, 11-3, 11-7, 11-13, 11-15, 
12-10, 12-11, 12-13, 14-6, 15-5, 15-6, 18-20, 
26-21, 27-9, 27-23, 27-29, 32-2, 32-15 

Castle Rock…S-2, S-3, S-4, S-5, S-6, S-7, S-11, S-18, 
S-22, S-23, S-24, S-29, S-33, S-37, S-40, S-41, S-43, 
S-44, S-46, S-48, S-53, S-56, S-57, S-58, S-62, S-63, 
S-65, S-71, 1-1, 1-10, 1-11, 1-15, 2-1, 2-4, 2-7, 2-8, 
3-9, 3-14, 4-29, 4-30, 4-34, 4-36, 4-38, 4-40, 4-42, 
4-45, 4-47, 4-50, 4-51, 4-52, 4-53, 4-54, 4-62, 
4-63, 4-67, 4-75, 4-76, 5-2, 5-4, 5-6, 5-7, 5-16, 
5-27, 5-29, 5-30, 5-32, 6-1, 6-2, 6-6, 6-7, 6-10, 
6-15, 6-22, 6-27, 7-5, 7-8, 7-9, 7-10, 7-14, 7-26, 
7-29, 7-31, 7-33, 8-7, 9-28, 10-14, 11-1, 11-2, 
11-3, 11-15, 11-27, 12-1, 12-2, 12-7, 13-8, 14-7, 
14-12, 14-13, 14-15, 15-9, 15-11, 15-20, 16-7, 
16-10, 16-15, 16-16, 17-1, 17-6, 17-7, 17-21, 18-4, 
18-15, 18-26, 19-17, 19-23, 19-25, 25-1, 26-4, 
26-12, 26-13, 26-14, 29-6, 31-10, 31-17 

Chelatchie Prairie…5-2, 5-4, 6-5, 6-11, 11-2, 12-2, 
26-5, 26-21, 29-5, 29-18 

Clark County…S-8, S-17, S-19, S-20, S-30, S-31, S-36, 
S-46, S-47, 4-61, 4-62, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 
5-7, 5-8, 5-23, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 6-8, 
6-10, 6-11, 6-14, 6-18, 6-19, 6-23, 6-24, 6-26, 
6-30, 10-6, 11-1, 11-2, 11-3, 11-4, 11-5, 11-6, 
11-11, 11-12, 11-20, 11-32, 11-33, 11-39, 11-40, 
11-41, 11-42, 11-43, 11-44, 12-1, 12-2, 12-3, 15-1, 
15-2, 15-3, 15-10, 16-3, 17-15, 17-16, 18-7, 18-9, 
26-3, 26-4, 26-5, 26-9, 26-10, 26-18, 26-19, 26-20, 
26-21, 26-29, 26-31, 27-17, 27-18, 27-20, 27-24, 
27-25, 27-27, 27-28, 27-30, 28-18, 29-3, 29-4, 
29-5, 29-9, 29-11, 29-12, 29-13, 29-14, 29-15, 
29-19, 29-22, 29-31, 29-32, 29-33, 29-40, 31-11, 
31-13, 31-15 

Clark Public Utilities…1-2, 4-49, 26-7, 26-27, 31-12 
Clean Air Act…21-1, 27-4, 27-5, 28-1, 28-8, 29-8, 

32-11, 32-19 
Clean Water Act…1-11, 15-2, 16-1, 16-3, 21-1, 27-5, 

28-1, 28-8, 28-19, 28-20, 32-3, 32-19, 32-20 
Cliff habitat…S-62, S-63, 7-1, 14-1, 17-13, 18-1, 18-3, 

18-5, 18-10, 18-16, 18-21, 18-53, 18-61, 32-16 
Climate…S-74, S-78, 1-14, 3-27, 4-73, 4-77, 5-10, 

10-12, 16-19, 17-1, 17-35, 19-11, 20-1, 20-3, 20-4, 
22-1, 22-3, 22-4, 22-5, 25-2, 26-47, 26-48, 29-5, 
29-8, 29-11, 29-12, 29-34, 29-43, 30-1, 30-4, 
32-10, 32-22 

Coastal Zone Management Act…27-9, 28-18 
Columbia River…S-3, S-18, S-29, S-36, S-37, S-38, S-42, 

S-43, S-46, S-47, S-48, S-49, S-50, S-51, S-52, S-53, 
S-54, S-70, S-71, 1-1, 1-2, 2-8, 3-4, 3-6, 3-8, 3-9, 
3-12, 3-24, 4-29, 4-32, 4-35, 4-50, 4-52, 4-54, 
4-55, 4-56, 4-69, 4-76, 4-77, 5-2, 5-6, 5-7, 5-8, 
5-9, 5-21, 5-26, 6-2, 6-3, 6-6, 6-8, 6-10, 6-14, 
6-31, 7-7, 7-9, 7-11, 7-26, 7-31, 7-34, 10-6, 10-11, 
10-13, 10-15, 11-3, 12-1, 12-2, 12-3, 12-5, 12-6, 
13-1, 13-2, 13-3, 14-3, 14-5, 15-1, 15-2, 15-7, 
15-11, 15-14, 15-15, 15-16, 15-18, 15-20, 15-22, 
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16-1, 16-4, 16-5, 16-6, 16-13, 16-14, 16-16, 16-17, 
17-1, 18-8, 18-11, 18-16, 18-18, 18-19, 18-23, 
18-37, 18-45, 18-52, 18-59, 19-1, 19-2, 19-3, 19-4, 
19-5, 19-6, 19-7, 19-8, 19-9, 19-10, 19-17, 20-1, 
26-3, 26-5, 26-6, 26-9, 26-19, 26-26, 26-32, 26-36, 
26-37, 26-40, 26-45, 27-2, 27-3, 27-8, 27-9, 27-13, 
27-16, 27-19, 27-30, 28-15, 28-19, 29-5, 29-9, 
29-14, 29-15, 31-7, 31-12, 31-15, 31-16, 32-21 

Columbia River Gorge Scenic Byway…S-18, 6-3, 6-6, 
6-14, 6-31 

ColumbiaGrid…1-8, 29-5, 31-12 
Communications and control equipment…S-3, 2-8, 

3-9, 4-30, 4-36, 4-43, 4-45, 4-47, 4-51, 27-14, 
28-5, 29-1, 29-2, 29-3, 29-5, 29-7, 29-8, 29-10, 
29-11, 29-12, 29-13, 29-16, 29-17, 29-18, 29-19, 
29-20, 29-25, 29-38, 32-6 

Community Values…S-31, S-32, 11-7, 11-24 
Comprehensive Environmental Response, 

Compensation, and Liability Act…32-7, 32-19 
Conductors…S-10, S-23, S-25, S-28, S-29, S-36, S-37, 

S-74, S-75, 1-3, 2-1, 2-3, 3-2, 3-4, 3-7, 3-8, 3-9, 
3-10, 3-11, 3-12, 3-14, 3-16, 3-17, 3-18, 3-19, 
3-20, 3-22, 4-30, 4-52, 4-55, 4-63, 5-10, 5-11, 
5-14, 6-14, 7-12, 7-13, 8-1, 8-3, 8-4, 8-6, 8-8, 
8-13, 8-14, 9-24, 9-26, 9-27, 9-30, 9-34, 10-6, 
10-7, 10-8, 10-9, 10-11, 10-12, 12-4, 12-5, 12-6, 
17-17, 17-18, 18-24, 18-25, 18-28, 18-64, 21-3, 
23-1, 23-2, 27-9, 27-12, 28-17, 32-2, 32-3, 32-4, 
32-5, 32-7, 32-8, 32-14, 32-15, 32-16 

Confederated Tribes of Grande Ronde…27-12, 31-7 
Conservation…S-57, S-59, S-63, S-65, S-66, S-67, S-68, 

S-69, 5-3, 5-4, 17-2, 17-7, 17-8, 17-15, 17-23, 
18-5, 18-11, 18-15, 18-21, 18-22, 18-23, 18-24, 
18-26, 18-28, 18-32, 18-37, 18-38, 18-39, 18-40, 
18-41, 18-43, 18-45, 18-46, 18-47, 18-48, 18-49, 
18-52, 18-53, 18-54, 18-55, 18-57, 18-60, 18-61, 
18-62, 18-63, 19-1, 26-45, 27-1, 27-2, 27-3, 27-4, 
27-20, 28-2, 28-9, 28-13, 28-14, 28-16, 29-13, 
29-15, 29-24, 29-25, 29-38, 29-39, 29-40, 29-41, 
32-2, 32-3, 32-4, 32-5, 32-11, 32-17, 32-21 

Conservation Reserve Program…5-3, 32-20 
Construction…S-3, S-4, S-7, S-9, S-10, S-13, S-18, S-19, 

S-20, S-22, S-23, S-25, S-26, S-28, S-29, S-30, S-31, 
S-32, S-33, S-34, S-35, S-36, S-37, S-38, S-39, S-40, 
S-43, S-44, S-45, S-47, S-48, S-49, S-50, S-51, S-52, 
S-53, S-54, S-55, S-57, S-58, S-59, S-60, S-61, S-64, 
S-65, S-66, S-67, S-68, S-69, S-70, S-71, S-72, S-74, 
S-75, S-76, S-77, S-78, 1-14, 1-16, 1-18, 2-1, 2-2, 
3-1, 3-5, 3-6, 3-8, 3-10, 3-13, 3-14, 3-15, 3-16, 
3-17, 3-18, 3-19, 3-20, 3-22, 3-23, 3-24, 3-25, 
3-26, 3-27, 3-28, 4-33, 4-48, 4-51, 4-55, 4-63, 
4-64, 4-65, 4-67, 4-68, 4-69, 4-73, 4-75, 4-76, 
4-77, 5-10, 5-11, 5-12, 5-13, 5-14, 5-15, 5-16, 
5-17, 5-21, 5-22, 5-23, 5-24, 5-26, 5-27, 5-28, 
5-30, 5-31, 5-32, 5-34, 5-35, 5-37, 5-38, 6-8, 6-11, 
6-13, 6-14, 6-15, 6-16, 6-19, 6-20, 6-21, 6-22, 
6-24, 6-27, 6-28, 6-29, 6-31, 7-12, 7-13, 7-14, 
7-35, 8-4, 9-23, 9-25, 9-26, 9-27, 9-28, 9-34, 10-4, 
10-8, 10-9, 10-10, 10-13, 10-14, 10-15, 11-2, 

11-13, 11-14, 11-15, 11-18, 11-21, 11-23, 11-24, 
11-25, 11-27, 11-28, 11-29, 11-31, 11-33, 11-34, 
11-36, 11-39, 11-40, 11-41, 11-42, 11-43, 11-44, 
11-45, 12-4, 12-5, 12-6, 12-7, 12-8, 12-9, 12-10, 
12-11, 12-12, 12-13, 12-14, 13-5, 13-6, 13-7, 
13-10, 13-12, 14-4, 14-5, 14-6, 14-7, 14-8, 14-9, 
14-10, 14-11, 14-12, 14-13, 14-14, 14-15, 14-16, 
14-17, 15-6, 15-8, 15-9, 15-11, 15-12, 15-13, 
15-14, 15-17, 15-18, 15-19, 15-20, 15-21, 15-22, 
15-23, 15-24, 16-4, 16-6, 16-7, 16-9, 16-13, 16-14, 
16-15, 16-17, 16-18, 17-17, 17-18, 17-19, 17-20, 
17-21, 17-22, 17-33, 17-34, 18-20, 18-22, 18-23, 
18-24, 18-26, 18-27, 18-28, 18-32, 18-37, 18-38, 
18-39, 18-40, 18-41, 18-42, 18-43, 18-45, 18-46, 
18-47, 18-49, 18-50, 18-51, 18-52, 18-53, 18-54, 
18-55, 18-57, 18-58, 18-59, 18-60, 18-61, 18-62, 
18-63, 18-64, 18-65, 19-12, 19-13, 19-14, 19-15, 
19-16, 19-18, 19-21, 19-22, 19-24, 19-26, 19-28, 
20-3, 20-4, 21-2, 21-3, 21-4, 22-3, 22-4, 22-5, 
24-1, 24-2, 24-3, 25-1, 25-2, 26-2, 26-7, 26-10, 
26-11, 26-12, 26-14, 26-15, 26-16, 26-17, 26-18, 
26-19, 26-20, 26-21, 26-22, 26-23, 26-24, 26-25, 
26-26, 26-27, 26-28, 26-29, 26-34, 26-35, 26-36, 
26-37, 26-38, 26-39, 26-40, 26-41, 26-43, 26-44, 
26-45, 26-46, 26-47, 27-1, 27-4, 27-5, 27-7, 27-8, 
27-9, 27-10, 27-11, 27-12, 27-16, 27-18, 27-19, 
27-20, 27-21, 27-22, 27-23, 27-27, 27-28, 27-29, 
27-31, 28-1, 28-2, 28-3, 28-4, 28-5, 28-6, 28-7, 
28-8, 28-9, 28-13, 28-14, 28-15, 28-16, 28-17, 
28-18, 28-19, 28-20, 28-21, 28-22, 28-23, 28-24, 
29-11, 29-19, 29-30, 29-33, 32-3, 32-6, 32-11 

Consultation…3-24, 13-4, 15-11, 18-64, 18-65, 27-1, 
27-3, 27-11, 27-12, 29-35 

Corona…S-25, S-26, S-27, S-75, S-77, 3-23, 4-63, 4-64, 
4-73, 4-75, 8-1, 8-3, 8-5, 8-6, 9-23, 9-24, 9-25, 
9-27, 9-28, 9-29, 9-30, 9-31, 9-32, 9-33, 9-34, 
21-3, 21-4, 22-1, 22-5, 26-34, 26-47, 32-3 

Cost of project…S-4, 1-6, 1-14, 2-2, 2-3, 4-33, 4-39, 
4-44, 4-45, 4-53, 4-55, 4-56, 4-57, 11-9, 11-16, 
11-18, 11-20, 11-23, 11-37, 11-38, 11-39, 11-40, 
13-2, 27-6, 27-28, 28-17, 29-12, 29-32, 30-3 

Council on Environmental Quality…1-11, 11-10, 26-1, 
27-16, 29-6, 32-19 

Counterpoise…S-7, 3-8, 3-19, 5-11, 10-8, 13-5, 14-5, 
14-6, 17-18, 32-3 

Coweeman River…S-43, S-46, S-49, S-50, S-51, S-53, 
S-64, S-66, S-70, 4-31, 4-38, 4-40, 4-68, 4-69, 
4-71, 6-2, 7-8, 7-9, 14-2, 14-3, 14-8, 15-1, 15-2, 
15-3, 15-14, 15-15, 15-16, 15-18, 15-19, 15-20, 
15-22, 16-4, 16-5, 16-6, 16-13, 16-17, 18-7, 18-8, 
18-9, 18-25, 18-33, 18-64, 19-1, 19-2, 19-3, 19-4, 
19-6, 19-9, 19-21, 26-4, 26-14, 26-16, 26-17, 27-7, 
27-8, 27-19, 28-15, 28-19 

Cowlitz County…S-8, S-17, S-30, S-31, S-33, S-34, S-36, 
S-46, 4-30, 4-31, 4-34, 4-38, 4-40, 4-42, 4-45, 
4-75, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 6-1, 6-2, 
6-5, 6-6, 6-10, 6-13, 10-6, 11-1, 11-2, 11-3, 11-4, 
11-5, 11-6, 11-7, 11-8, 11-11, 11-12, 11-18, 11-28, 
11-29, 11-30, 11-32, 11-33, 11-39, 11-40, 11-41, 
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11-42, 11-43, 11-44, 12-1, 12-2, 15-1, 15-2, 15-3, 
15-10, 16-3, 17-3, 17-15, 17-16, 26-3, 26-4, 26-5, 
26-9, 26-10, 26-11, 26-12, 26-27, 26-28, 26-29, 
27-17, 27-18, 27-20, 27-21, 27-22, 27-23, 27-24, 
27-25, 28-18, 29-6, 29-11, 29-15, 29-16, 29-18, 
29-22, 29-24, 29-28, 29-31, 29-32, 29-40, 31-11, 
31-12, 31-16, 32-10, 32-11 

Cowlitz County Public Utility District…4-31 
Cowlitz Indian Tribe…3-25, 13-4, 13-6, 27-12, 31-7 
Cowlitz River…S-22, S-24, S-38, S-42, S-45, S-46, S-50, 

S-51, S-54, S-56, S-62, 4-31, 4-38, 4-44, 4-53, 
4-62, 4-67, 4-69, 5-3, 5-29, 5-32, 6-2, 6-5, 6-10, 
6-22, 6-27, 7-5, 7-8, 7-9, 7-26, 7-29, 7-31, 7-33, 
12-1, 13-1, 14-1, 14-12, 14-13, 15-2, 15-15, 15-16, 
15-18, 15-19, 15-20, 16-5, 16-6, 16-14, 16-15, 
16-16, 17-1, 17-3, 17-5, 17-6, 18-2, 18-4, 18-17, 
18-54, 19-2, 19-3, 19-4, 19-6, 19-9, 19-23, 19-25, 
26-4, 26-13, 26-14, 26-15, 26-17, 27-8, 27-9, 
27-19, 28-19, 29-13, 29-39 

Crime Witness Program…23-1 
Critical Aquifer Recharge Area…S-47, 15-3, 29-4, 32-3, 

32-19 
Cultural resources…S-38, S-39, S-40, S-41, S-77, 2-3, 

3-24, 3-25, 4-66, 5-12, 12-5, 13-1, 13-3, 13-4, 
13-5, 13-6, 13-8, 13-9, 13-10, 13-11, 13-12, 25-2, 
26-38, 27-10, 27-11, 27-12, 28-11, 28-12, 28-20, 
28-21, 28-22, 29-11, 29-17, 30-1, 30-4, 32-3, 32-8, 
32-13 

Culverts…S-47, 3-15, 3-25, 3-26, 3-27, 12-5, 15-8, 
15-23, 24-2, 27-21 

Cumulative impacts…S-76, S-77, S-78, 1-14, 1-16, 
1-18, 26-1, 26-2, 26-3, 26-7, 26-30, 26-31, 26-32, 
26-33, 26-35, 26-36, 26-37, 26-38, 26-39, 26-40, 
26-41, 26-42, 26-43, 26-44, 26-45, 26-46, 26-47, 
26-48, 28-11, 32-4 

Customers…S-1, -S-2, S-7, S-47, 1-2, 1-6, 1-7, 4-48, 
9-25, 11-9, 11-26, 11-46, 23-2, 29-12, 32-4, 32-9, 
32-16 

D 

Danger trees…S-12, S-14, S-52, S-53, 2-1, 3-16, 5-12, 
5-13, 5-14, 5-22, 5-24, 5-27, 7-15, 10-11, 11-22, 
16-9, 16-18, 17-17, 17-20, 17-25, 17-34, 18-29, 
20-3, 24-2, 24-3, 28-14 

Dense sedge…S-59, 4-70, 17-12, 17-23, 17-24 
Department of Archaeology and Historic Preservation

…S-38, 3-24, 3-25, 13-3, 13-6, 28-20, 31-9, 32-20 
Detention ponds…S-4, S-5, S-48, S-49, 3-14, 4-35, 

4-36, 4-40, 4-42, 4-76, 15-12, 15-13, 16-10, 19-17, 
19-18, 28-3 

Dewatering…S-48, S-49, 3-6, 3-25, 4-76, 14-16, 15-7, 
15-8, 15-11, 15-12, 15-13, 27-7, 32-4 

Dust…S-7, S-10, S-18, S-53, S-75, S-78, 3-15, 3-22, 
3-25, 3-27, 4-73, 4-76, 4-77, 5-10, 5-11, 5-14, 
5-15, 5-16, 6-14, 6-16, 6-20, 6-21, 6-27, 6-31, 
9-24, 11-15, 12-5, 14-6, 16-10, 21-1, 21-2, 21-3, 
21-4, 26-46, 26-47, 27-5, 28-20, 32-7 

E 

Earthquakes…S-42, S-43, 4-76, 14-2, 29-40 
Easements…S-3, S-9, S-11, S-13, S-15, S-16, S-32, 2-1, 

2-2, 2-4, 3-1, 3-2, 3-14, 3-21, 3-22, 3-23, 4-33, 
4-61, 5-3, 5-9, 5-10, 5-13, 5-14, 5-18, 5-19, 5-21, 
5-22, 5-24, 5-25, 5-26, 5-28, 5-29, 5-30, 5-32, 
5-33, 5-36, 5-37, 8-4, 10-8, 10-10, 11-6, 11-14, 
11-17, 11-18, 11-19, 11-21, 11-22, 11-23, 11-37, 
11-38, 12-8, 17-23, 17-32, 26-31, 26-38, 27-21, 
27-29, 28-9, 28-11, 28-15, 32-5, 32-14 

East Fork Lewis River…S-18, S-22, S-42, S-45, S-46, 
S-49, S-50, S-51, S-53, S-54, 4-31, 4-38, 4-40, 
4-43, 4-61, 4-67, 4-68, 4-69, 5-29, 6-3, 6-5, 6-7, 
6-16, 6-17, 7-7, 7-9, 7-15, 7-29, 14-3, 14-12, 15-2, 
15-14, 15-15, 15-16, 15-18, 15-19, 15-20, 15-21, 
15-22, 16-4, 16-5, 16-6, 16-13, 16-15, 18-7, 18-8, 
18-17, 18-33, 18-44, 18-50, 18-58, 19-2, 19-3, 
19-4, 19-5, 19-6, 19-7, 27-7, 27-8, 27-19, 28-19, 
29-26, 31-15 

East Minnehaha Park…6-11, 6-19 
Electric and magnetic fields…S-25, S-26, S-31, S-32, 

S-77, 1-14, 3-22, 3-23, 4-63, 4-75, 8-1, 8-5, 8-6, 
8-7, 8-8, 8-21, 11-1, 11-10, 11-25, 18-25, 26-33, 
27-3, 27-29, 29-9, 29-14, 29-33, 30-3, 32-5, 32-21 

Electrocution…S-27, S-29, S-32, S-77, 8-4, 10-1, 10-11, 
11-25, 18-25, 23-1, 29-11 

Electromagnetic interference…S-25, 4-51, 8-1, 8-3, 
8-5, 27-15 

Elk…S-64, S-65, S-66, S-67, S-68, S-69, S-70, 4-71, 
4-72, 4-77, 6-12, 18-2, 18-3, 18-4, 18-7, 18-9, 
18-10, 18-13, 18-17, 18-21, 18-22, 18-23, 18-26, 
18-40, 18-47, 18-48, 18-54, 18-62, 18-64, 29-24, 
29-35, 29-44 

Employment…S-30, S-31, S-77, 11-1, 11-2, 11-14, 
11-15, 11-26, 11-46, 26-35, 26-36, 28-4, 29-20, 
29-40, 29-41 

Endangered species…S-55, S-63, S-64, S-70, 1-14, 2-3, 
3-27, 4-53, 11-9, 17-5, 17-8, 17-11, 17-14, 17-15, 
18-11, 18-14, 18-39, 18-48, 18-63, 19-1, 19-10, 
27-1, 27-2, 27-3, 28-7, 28-9, 28-13, 28-22, 29-16, 
29-18, 29-22, 29-23, 29-25, 29-36, 29-40, 29-43, 
32-2, 32-4, 32-5, 32-6, 32-11, 32-15, 32-17, 32-21 

Endangered Species Act…S-63, S-71, S-72, S-73, S-74, 
4-72, 17-11, 18-11, 18-19, 18-20, 18-64, 19-1, 
19-8, 19-12, 19-13, 19-15, 19-16, 19-21, 19-22, 
19-23, 19-24, 19-25, 19-26, 19-27, 19-28, 26-43, 
26-45, 27-1, 27-2, 27-3, 28-8, 28-22, 29-14, 29-40, 
32-2, 32-4, 32-5, 32-17, 32-21 

Environmental designations for noise abatement 
(EDNA) …28-8, 28-9, 32-20 

Environmental justice…S-31, S-32, 1-14, 4-64, 4-65, 
4-75, 11-1, 11-10, 11-26, 27-14, 29-6, 30-3 

Environmental Protection Agency…S-1, S-27, S-29, 
S-76, 1-1, 1-11, 1-12, 3-27, 4-64, 7-4, 7-5, 9-23, 
9-29, 9-31, 9-32, 9-33, 10-1, 10-2, 10-4, 10-7, 
10-9, 10-13, 10-14, 11-10, 15-2, 15-3, 15-11, 21-1, 
21-3, 22-1, 22-2, 22-3, 22-5, 26-7, 26-48, 27-4, 
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27-5, 27-6, 27-7, 27-8, 27-9, 28-24, 29-7, 29-8, 
29-14, 29-32, 31-7, 32-5, 32-21 

Essential fish habitat…27-3, 32-20 
Eulachon…13-2, 19-9, 27-2 

F 

Fairview…S-8, S-9, S-17, 5-1, 5-2, 5-5, 5-6, 5-7, 5-8, 
5-15, 6-1, 6-2, 6-10, 6-11, 6-13, 10-4, 11-1, 11-3, 
17-1, 26-4, 26-25, 27-16, 27-25, 27-30, 27-31, 
29-4, 29-37, 31-10 

Farmland of Statewide Importance…5-3, 32-6 
Farmland Protection Policy Act…27-15, 28-10 
Federal Aviation Administration…S-28, S-29, S-37, 3-4, 

3-8, 3-11, 3-12, 3-22, 3-24, 4-32, 10-6, 10-11, 
12-5, 12-6, 12-7, 27-12, 28-17, 29-8, 32-21 

Federal Columbia River Transmission Act…S-1, 1-2 
Federal Communications Commission…8-3, 8-6, 

27-14, 27-15, 29-8 
Federal Emergency Management Agency .. 15-2, 27-8, 

29-9, 32-21 
Federal Energy Regulatory Commission…1-6, 6-1, 

29-7, 29-37, 29-39, 32-21 
Federal Highway Administration…4-54, 11-22, 11-45, 

26-9, 27-15, 29-9, 29-43, 32-21 
Federal Insecticide, Fungicide, and Rodenticide 

Act…27-10, 32-21 
Federal Land Policy Management Act…28-1, 32-21 
Federal Noxious Weed Act…17-15, 27-4 
Fiber optic cable…S-3, 2-1, 2-8, 3-9, 3-10, 3-11, 3-19, 

4-29, 4-30, 4-43, 4-45, 4-47, 10-8, 13-5, 18-64, 
32-6 

Fire safety…S-27, S-28, S-29, S-30, S-31, S-77, 3-17, 
3-23, 3-26, 3-27, 5-12, 5-13, 10-1, 10-6, 10-7, 
10-9, 10-10, 10-11, 11-3, 11-6, 11-15, 11-46, 
17-16, 17-20, 26-34, 26-35, 26-37, 27-5, 27-27, 
28-6, 28-9, 28-15, 28-16, 28-17, 28-23, 29-23, 
29-29, 29-32, 32-15 

Fish …S-7, S-46, S-47, S-49, S-50, S-51, S-70, S-71, 
S-72, S-73, S-74, S-78, 3-15, 3-26, 3-27, 4-68, 
4-72, 4-73, 4-76, 4-77, 5-4, 6-13, 11-8, 12-5, 13-1, 
13-2, 15-2, 15-7, 15-14, 15-17, 15-18, 15-19, 
15-20, 15-21, 15-22, 15-23, 16-2, 16-3, 18-9, 19-1, 
19-7, 19-8, 19-10, 19-11, 19-12, 19-13, 19-14, 
19-15, 19-16, 19-17, 19-18, 19-20, 19-21, 19-22, 
19-23, 19-24, 19-25, 19-26, 19-27, 19-28, 24-2, 
25-2, 26-4, 26-9, 26-28, 26-45, 26-46, 27-1, 27-2, 
27-3, 27-12, 27-18, 27-19, 27-20, 28-7, 28-8, 
28-13, 28-15, 28-16, 28-22, 29-18, 29-29, 29-30, 
29-34, 29-36, 29-38, 30-1, 30-2, 30-4, 32-1, 32-5, 
32-6, 32-7, 32-9, 32-13, 32-14, 32-15, 32-18, 
32-20 
Fish production potential…19-16, 19-23 
Fish-bearing streams…S-7, S-49, S-50, S-51, S-70, 

S-71, S-72, S-73, S-74, S-78, 3-15, 4-68, 4-72, 
4-76, 4-77, 15-7, 15-14, 15-17, 15-18, 15-19, 
15-20, 15-21, 15-22, 19-1, 19-10, 19-13, 
19-14, 19-18, 19-20, 19-21, 19-22, 19-24, 
19-26, 19-27, 19-28, 27-2 

Integrated Fish Impact index…S-71, 19-16, 19-20, 
19-21 

Fish and Wildlife Conservation Act…27-3 
Floodplains…S-42, S-46, S-47, S-48, S-49, S-50, S-51, 

S-53, S-54, S-55, S-71, S-72, S-73, S-76, S-78, 1-14, 
4-68, 4-69, 4-72, 4-76, 4-77, 7-6, 7-7, 7-8, 7-11, 
14-1, 14-3, 15-1, 15-2, 15-5, 15-6, 15-7, 15-8, 
15-11, 15-12, 15-13, 15-14, 15-15, 15-16, 15-17, 
15-18, 15-19, 15-20, 15-21, 15-22, 15-23, 15-24, 
16-1, 16-4, 16-13, 16-14, 16-16, 17-1, 18-8, 18-9, 
19-8, 19-11, 19-12, 19-13, 19-15, 19-16, 19-17, 
19-19, 19-20, 19-21, 19-22, 19-23, 19-24, 19-25, 
19-26, 19-27, 19-28, 24-1, 24-2, 26-3, 26-19, 
26-45, 26-46, 27-2, 27-8, 27-9, 27-17, 27-19, 
27-30, 28-19, 32-6 
floodplain function…S-71, 4-72, 19-13, 19-15, 

19-22, 19-23, 19-24, 19-25, 19-26, 19-27 
Forest production…S-8, S-9, S-10, S-11, S-12, S-13, 

S-14, S-15, S-16, S-17, S-30, S-32, S-34, S-35, S-36, 
S-42, S-55, S-56, S-58, S-59, S-60, S-61, S-62, S-64, 
S-65, S-66, S-67, S-68, S-69, S-78, 4-61, 4-64, 4-65, 
4-70, 4-71, 4-75, 4-76, 4-77, 5-1, 5-3, 5-4, 5-5, 
5-6, 5-7, 5-8, 5-9, 5-11, 5-12, 5-14, 5-15, 5-16, 
5-18, 5-20, 5-22, 5-23, 5-24, 5-25, 5-26, 5-27, 
5-28, 5-29, 5-30, 5-31, 5-32, 5-33, 5-34, 5-35, 
5-36, 5-37, 6-22, 11-1, 11-6, 11-17, 11-19, 11-23, 
11-24, 11-28, 11-29, 11-31, 11-32, 11-36, 11-40, 
11-42, 11-44, 11-45, 14-3, 14-8, 14-12, 14-17, 
15-1, 15-2, 15-24, 16-15, 16-19, 17-1, 17-2, 17-3, 
17-4, 17-5, 17-10, 17-17, 17-18, 17-21, 17-22, 
17-29, 17-30, 17-32, 18-1, 18-2, 18-3, 18-4, 18-16, 
18-20, 18-21, 18-27, 18-32, 18-37, 18-39, 18-43, 
18-45, 18-46, 18-49, 18-50, 18-51, 18-52, 18-57, 
18-59, 18-60, 18-61, 19-23, 19-28, 24-3, 26-4, 
26-42, 26-44, 32-11, 32-16 

G 

Geology…S-41, S-43, S-77, 1-14, 3-22, 3-24, 3-25, 
3-27, 4-67, 4-76, 5-12, 12-5, 13-6, 14-1, 14-4, 
15-1, 15-9, 16-1, 17-18, 18-23, 19-1, 19-11, 19-22, 
19-24, 19-26, 21-2, 25-1, 26-38, 26-39, 28-6, 
28-10, 28-20, 28-21, 29-9, 29-18, 29-28, 29-35, 
29-36, 29-37, 30-2, 30-3, 30-4, 32-20 

Gifford Pinchot National Forest…4-54, 6-3, 6-25, 6-28, 
26-3, 29-23, 31-15 

Golf courses…S-17, S-18, S-19, S-23, 4-32, 4-61, 4-62, 
4-63, 5-5, 6-3, 6-5, 6-16, 6-17, 6-19, 6-20, 7-16, 
7-25, 12-2, 26-31, 26-32, 29-34 

Goot Park…S-18, S-19, S-20, S-21, 4-61, 6-5, 6-14, 
6-21, 6-22, 6-24, 6-25, 6-28, 31-12 

Grazing…S-5, S-9, S-10, S-11, S-12, S-21, S-62, 4-34, 
5-3, 5-4, 5-8, 5-11, 5-14, 5-15, 5-17, 5-22, 5-23, 
5-27, 11-28, 14-8, 18-4, 18-28, 18-42, 18-49, 
18-56, 24-3, 27-12, 28-10, 28-11, 28-12 

Green Mountain Park…S-19, S-23, 4-62, 4-63, 6-4, 
6-20, 7-25, 7-26 

Greenhouse gases…S-75, S-76, 4-73, 22-1, 22-2, 22-3, 
22-4, 22-5, 22-6, 26-47, 26-48, 29-8, 29-22, 32-21 
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Ground wires…S-64, 3-8, 3-24, 18-24, 18-25, 18-64 
Groundwater…S-28, S-47, S-48, S-49, 3-14, 3-21, 3-26, 

4-68, 4-76, 10-2, 10-4, 10-9, 10-13, 11-3, 14-3, 
14-5, 14-6, 15-1, 15-3, 15-4, 15-5, 15-6, 15-8, 
15-9, 15-10, 15-11, 15-12, 15-13, 15-17, 15-19, 
15-20, 15-21, 15-22, 15-23, 15-24, 16-1, 16-2, 
18-4, 24-1, 24-2, 26-17, 26-35, 28-7, 29-4, 29-26, 
29-39, 32-5, 32-8, 32-15, 32-16, 32-18 

Growth Management Act…16-1, 27-20, 27-24, 27-30, 
32-21 

H 

Habitat Conservation Plan…18-64, 28-11, 29-14, 
29-42 

Habitat fragmentation…S-52, S-53, S-55, S-64, S-65, 
S-67, S-68, 4-71, 16-9, 17-1, 17-18, 18-21, 18-28, 
18-33, 18-42, 18-44, 18-45, 18-48, 18-51, 18-52, 
18-56, 18-58, 26-43, 32-7 

Hairy-stemmed checker-mallow…S-60, 4-70, 4-71, 
17-5, 17-29, 17-30 

Hazardous materials…S-27, S-28, S-47, 3-23, 3-25, 
3-26, 4-75, 10-1, 10-2, 10-8, 10-9, 10-10, 15-8, 
27-9, 27-10, 28-23, 32-7, 32-12 

Hazel Dell…1-13, 4-44, 5-5, 6-2, 6-3, 6-4, 6-16, 6-19, 
7-8, 7-15, 7-33, 26-5, 31-13 

Health and safety…S-27, S-28, S-29, S-30, S-31, S-32, 
S-77, 1-14, 3-17, 3-23, 3-26, 3-27, 5-12, 5-13, 8-4, 
10-1, 10-6, 10-7, 10-8, 10-9, 10-10, 10-11, 10-15, 
11-3, 11-6, 11-15, 11-25, 11-45, 11-46, 17-16, 
17-20, 18-25, 21-2, 23-1, 26-34, 26-35, 26-37, 
27-5, 27-27, 28-6, 28-9, 28-15, 28-16, 28-17, 
28-23, 29-11, 29-23, 29-29, 29-32, 32-15 

Helicopters…S-7, S-18, S-22, S-26, S-27, S-29, S-36, 
S-37, 3-5, 3-10, 3-15, 3-17, 3-19, 3-20, 3-21, 3-23, 
4-53, 5-10, 5-11, 5-14, 6-14, 7-12, 7-14, 9-26, 
9-28, 10-1, 10-6, 10-8, 10-10, 10-11, 12-4, 12-6, 
15-9, 18-22, 18-26, 22-3, 22-4, 26-37, 28-8, 32-15 

Herbaceous balds…S-57, S-62, S-63, 17-10, 17-12, 
17-13, 18-1, 18-2, 18-3, 18-5, 18-6, 32-8 

Herbicides…S-27, S-28, S-48, S-53, S-71, 3-21, 3-27, 
4-76, 5-15, 10-7, 10-8, 10-12, 10-13, 10-15, 11-23, 
15-5, 15-6, 15-9, 15-11, 15-12, 15-13, 15-23, 
15-24, 16-9, 17-19, 17-20, 19-16, 19-17, 19-18, 
27-10, 29-38 

Hockinson…5-2, 7-5, 11-1, 11-2, 26-5, 31-12, 31-15 
Hospitals…5-2 
Housing…S-30, S-31, 4-50, 5-27, 8-10, 11-1, 11-2, 

11-6, 11-13, 11-14, 11-17, 11-45, 26-35, 26-36, 
28-4, 28-5, 28-6, 28-23, 29-20 

Hydrocarbons…10-2, 19-16, 21-3, 27-7, 27-8, 29-43, 
32-12, 32-24 

I 

Impacts 
Permanent impacts…S-7, S-10, S-11, S-13, S-15, 

S-16, S-19, S-20, S-21, S-58, S-59, S-60, S-61, 

4-62, 5-11, 5-12, 5-13, 5-23, 6-18, 6-20, 6-23, 
6-26, 6-30, 6-31, 18-23, 28-23 

Temporary impacts…S-18, S-19, S-20, S-23, S-65, 
4-63, 6-16, 6-20, 6-21, 6-24, 7-14, 12-14, 
15-9, 16-9, 17-18, 18-25 

Implanted Medical Devices…S-25, 8-1, 8-5 
Inadvertent Discovery Plan…3-24 
Income levels…11-12 
Inspections…S-18, 3-21, 5-14, 5-37, 5-38, 6-14, 9-28, 

10-1, 10-10, 10-12, 15-9, 18-26, 22-4, 26-19, 
26-37, 26-47, 27-7, 28-8, 28-19 

Intentional destructive acts…S-27, S-29, 10-1, 10-6, 
10-11, 10-12, 10-15, 13-5, 23-1, 23-2 

Intergovernmental Panel on Climate Change…22-1, 
22-4, 22-5, 29-1, 29-11, 32-22 

International Paper Company Mill…4-64, 10-2, 10-14 
Interstate 5…S-1, S-2, S-7, S-8, S-36, S-76, 1-1, 1-2, 

1-6, 1-8, 1-10, 1-12, 1-14, 1-16, 1-18, 2-1, 2-2, 
2-4, 2-7, 3-17, 4-31, 4-38, 4-39, 4-44, 4-48, 4-49, 
4-50, 4-53, 5-4, 5-17, 5-29, 5-32, 6-2, 6-21, 6-22, 
6-25, 6-27, 7-5, 7-8, 7-10, 7-15, 7-26, 7-29, 7-31, 
7-33, 7-34, 11-11, 11-12, 12-1, 12-2, 12-4, 12-5, 
12-8, 12-10, 12-11, 14-12, 14-13, 15-1, 15-20, 
16-16, 19-1, 19-24, 19-25, 26-1, 26-2, 26-3, 26-5, 
26-7, 26-9, 26-10, 26-11, 26-14, 26-18, 26-27, 
26-30, 28-20, 29-1, 29-3, 29-7, 29-9, 29-10, 29-17, 
29-33, 29-37, 30-1 

Invertebrates…16-10, 18-21, 18-22 
Ione Reef…S-47, 10-11, 12-5, 12-6, 15-7 

K 

Kalama…S-38, S-42, S-46, S-64, S-70, 4-31, 4-38, 4-43, 
5-2, 6-2, 6-12, 7-5, 7-8, 7-9, 7-15, 11-2, 13-2, 
14-1, 14-3, 14-5, 15-1, 15-2, 15-15, 15-16, 16-5, 
16-6, 18-7, 18-8, 18-9, 18-25, 18-64, 19-1, 19-3, 
19-5, 19-6, 19-9, 26-4, 26-5, 26-6, 26-14, 26-26, 
26-28, 26-30, 26-36, 27-8, 27-19, 28-15, 28-19, 
29-6, 31-10 

Kalama River…S-38, S-46, 4-31, 4-38, 4-43, 7-5, 7-9, 
13-2, 15-2, 15-15, 15-16, 18-7, 19-3, 19-5, 19-6, 
27-8, 27-19, 28-19 

Kelso…S-5, S-8, S-9, S-16, S-21, S-23, S-30, S-42, S-56, 
S-57, S-62, S-63, S-76, 4-62, 5-1, 5-2, 5-5, 5-8, 6-2, 
7-5, 7-6, 7-8, 7-15, 7-20, 7-34, 10-6, 11-1, 11-2, 
11-3, 11-4, 12-1, 12-2, 14-2, 16-4, 17-1, 17-6, 
17-7, 18-4, 18-5, 26-4, 26-5, 26-10, 26-11, 26-12, 
26-14, 26-15, 26-16, 26-17, 26-27, 26-28, 27-16, 
27-18, 27-20, 27-24, 27-25, 29-4, 29-6, 29-31, 
31-10 

L 

La Center…5-2, 6-6, 6-7, 11-2, 12-2, 26-4, 26-9, 26-19, 
26-27, 31-10, 31-17 

Lacamas Creek…S-46, S-49, S-53, S-54, 4-33, 4-69, 6-7, 
15-2, 15-3, 15-14, 15-15, 15-16, 15-17, 16-4, 16-5, 
16-6, 16-13, 16-14, 18-6, 18-9, 18-23, 19-21, 27-7, 
27-8, 29-26, 29-32, 31-14 
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Lacamas Prairie Natural Area…S-57, S-59, S-61, S-66, 
4-70, 4-71, 5-6, 5-9, 7-7, 7-16, 17-5, 17-8, 17-9, 
17-10, 17-22, 17-24, 17-33, 18-5, 18-6, 18-7, 
18-34, 18-41, 26-42 

Lake Merwin…S-22, S-24, S-36, S-42, S-46, S-56, S-62, 
4-62, 6-24, 6-25, 7-8, 7-9, 7-10, 7-26, 7-29, 7-30, 
7-34, 12-2, 12-3, 14-3, 15-1, 17-2, 17-3, 17-4, 
17-5, 17-6, 18-2, 18-3, 18-4, 18-7, 18-15, 26-7, 
26-28, 31-11 

Lamprey…S-70, 19-6, 19-7, 19-9, 19-10, 19-11 
Land ownership…S-13, S-14, S-15, S-17, 4-61, 4-75, 

5-1, 5-9, 5-16, 5-17, 5-24, 5-25, 5-28, 5-29, 5-32, 
5-33, 5-36, 5-37, 26-31 

Land use…S-3, S-5, S-6, S-8, S-9, S-10, S-11, S-12, S-13, 
S-14, S-15, S-16, S-17, S-23, S-26, S-52, S-76, 1-14, 
2-2, 2-3, 2-7, 3-1, 3-6, 3-10, 3-14, 4-61, 4-75, 5-1, 
5-2, 5-4, 5-6, 5-9, 5-10, 5-11, 5-12, 5-13, 5-14, 
5-15, 5-16, 5-17, 5-18, 5-20, 5-21, 5-22, 5-23, 
5-24, 5-25, 5-26, 5-28, 5-29, 5-30, 5-32, 5-33, 
5-34, 5-36, 5-37, 5-38, 6-13, 7-3, 7-6, 7-7, 7-8, 
7-10, 7-11, 7-14, 8-13, 8-16, 9-27, 9-28, 9-31, 
9-32, 10-2, 10-4, 10-10, 11-20, 11-46, 12-5, 14-4, 
15-1, 15-2, 15-7, 16-3, 17-1, 17-8, 18-4, 19-14, 
19-28, 21-3, 22-1, 24-3, 26-30, 26-31, 27-16, 
27-17, 27-20, 27-21, 27-22, 27-23, 27-25, 27-28, 
27-30, 27-31, 28-6, 28-10, 28-12, 28-16, 28-18, 
28-21, 28-22, 29-44, 30-3, 32-5, 32-14 

Landslides…S-42, S-43, S-44, S-45, S-77, 2-3, 3-25, 
4-67, 4-76, 14-1, 14-4, 14-7, 14-8, 14-11, 14-12, 
14-13, 14-14, 14-16, 14-17, 25-1, 26-39, 28-10, 
29-28, 29-33 

Large woody debris recruitment…19-13, 19-14, 19-15, 
19-16, 19-18, 19-23, 19-24, 19-26, 26-46, 27-2 

Law enforcement…S-30, S-31, 3-24, 11-3, 11-15, 
11-26, 11-46, 26-37, 27-27, 28-23 

Lewis River…S-7, S-17, S-20, S-22, S-24, S-42, S-44, 
S-46, S-49, S-69, 4-31, 4-38, 4-40, 4-43, 4-51, 
4-62, 4-63, 4-67, 5-2, 5-4, 5-5, 5-7, 5-8, 5-29, 6-1, 
6-2, 6-9, 6-12, 6-21, 6-22, 6-28, 7-5, 7-7, 7-8, 7-9, 
7-10, 7-15, 7-26, 7-29, 7-33, 7-34, 12-2, 12-3, 
12-8, 12-10, 12-11, 12-13, 14-1, 14-3, 14-8, 14-10, 
14-12, 15-2, 15-3, 15-14, 15-15, 15-22, 16-6, 
16-15, 18-7, 18-15, 18-37, 18-38, 18-44, 18-46, 
18-50, 18-58, 18-60, 19-2, 19-3, 19-4, 19-5, 19-6, 
19-7, 19-24, 26-7, 26-10, 26-28, 26-32, 26-45, 
27-8, 27-19, 28-19, 29-7, 29-18, 29-34 

Lexington…S-44, S-45, S-54, 2-5, 3-6, 4-30, 4-31, 4-34, 
4-39, 4-67, 4-69, 5-2, 5-29, 5-34, 6-5, 7-5, 11-2, 
14-12, 14-14, 16-4, 16-5, 16-15, 26-5, 26-11, 
26-12, 26-27 

LiDAR…3-17, 29-2 
Longview…S-5, S-7, S-8, S-9, S-13, S-16, S-23, S-26, 

S-30, S-44, S-52, S-56, S-57, S-62, S-63, S-75, S-76, 
1-2, 1-13, 1-15, 2-5, 4-34, 4-38, 4-39, 4-40, 4-42, 
4-46, 4-50, 4-52, 4-53, 4-54, 4-55, 4-56, 4-62, 
4-67, 5-1, 5-2, 5-3, 5-5, 5-7, 5-8, 5-22, 5-26, 5-27, 
5-31, 5-34, 6-2, 6-12, 7-5, 7-8, 7-10, 7-15, 7-20, 
7-33, 9-24, 10-6, 10-11, 11-1, 11-2, 11-3, 11-4, 
11-37, 11-38, 12-1, 12-2, 14-12, 16-1, 16-4, 16-5, 

16-6, 17-1, 17-6, 17-7, 18-4, 18-5, 21-1, 26-4, 
26-5, 26-6, 26-7, 26-9, 26-10, 26-11, 26-12, 26-17, 
26-18, 26-26, 26-27, 26-28, 26-30, 29-6, 29-10, 
29-13, 29-31, 31-10, 31-11, 31-16, 31-17, 32-16 

Longview Timber…S-8, S-13, 4-38, 4-54, 5-1, 5-3, 5-7, 
5-8, 5-26, 5-27, 5-31, 5-34, 6-12, 10-11, 11-37, 
11-38, 26-12, 29-13, 32-16 

M 

Magnetic fields…4-63, 8-1, 8-2, 8-4, 8-5, 8-6, 8-9, 
8-12, 8-13, 8-14, 8-15, 8-16, 8-18, 8-21, 27-28, 
29-14 
Magnetic field levels…3-2, 8-2, 8-6, 8-11, 8-14, 

8-17, 8-20 
Magnuson-Stevens Fishery Conservation and 

Management Act…27-3 
Maintenance…S-2, S-4, S-10, S-18, S-27, S-28, S-29, 

S-37, S-38, S-39, S-43, S-44, S-53, S-58, S-65, S-71, 
S-74, S-75, S-76, S-77, S-78, 1-2, 1-10, 1-14, 1-18, 
2-1, 2-2, 2-3, 3-1, 3-2, 3-9, 3-14, 3-15, 3-21, 3-22, 
3-23, 3-24, 3-26, 4-65, 4-67, 4-71, 4-73, 4-75, 
4-76, 4-77, 5-13, 5-15, 5-22, 5-23, 5-27, 5-37, 
5-38, 6-21, 7-14, 8-3, 8-21, 9-23, 9-25, 9-28, 9-34, 
10-10, 10-11, 10-13, 10-14, 10-15, 11-14, 11-15, 
11-18, 11-23, 11-45, 12-6, 12-7, 12-8, 12-9, 12-10, 
12-11, 12-12, 12-13, 12-14, 13-5, 13-6, 13-12, 
14-3, 14-4, 14-7, 14-10, 14-11, 14-13, 14-15, 
14-17, 15-9, 15-14, 15-17, 15-18, 15-23, 16-2, 
16-9, 16-10, 17-19, 17-20, 17-33, 17-35, 18-25, 
18-65, 19-12, 19-15, 19-16, 19-28, 20-3, 20-4, 
21-1, 21-3, 21-4, 22-3, 22-4, 22-5, 22-6, 24-1, 
25-1, 25-2, 26-26, 26-28, 26-29, 26-34, 26-37, 
26-38, 26-41, 26-43, 26-46, 27-4, 27-5, 27-10, 
27-16, 27-17, 27-18, 27-19, 27-23, 27-27, 28-3, 
28-4, 28-6, 28-7, 28-8, 28-9, 28-14, 28-15, 28-17, 
28-19, 28-23, 28-24, 29-10, 29-33, 32-10, 32-16 
Vegetation maintenance …S-27, S-53, S-71, 3-21, 

3-27, 9-28, 10-12, 16-9, 17-20, 19-16, 19-17, 
19-18, 27-23 

Mammals…S-62, S-63, S-64, 11-9, 16-2, 18-2, 18-3, 
18-4, 18-5, 18-6, 18-9, 18-10, 18-13, 18-17, 18-21, 
18-22, 18-40, 18-47, 18-54, 18-62, 29-41, 32-13, 
32-18 

Marbled murrelet…S-63, S-64, S-65, S-66, S-67, S-68, 
S-69, 4-71, 4-77, 18-8, 18-11, 18-12, 18-15, 18-23, 
18-26, 18-27, 18-37, 18-45, 18-52, 18-60, 18-64, 
26-44, 27-1, 27-2, 29-22, 29-29, 29-35 

Marker balls…3-4, 3-8, 3-22, 3-24, 10-6, 12-5 
Merwin Dam…S-17, 4-38, 4-40, 4-51, 6-2, 7-8, 7-9, 

7-10, 26-28 
Merwin Park…S-19, S-20, S-21, 4-61, 6-2, 6-9, 6-13, 

6-21, 6-22, 6-28 
Migratory Bird Treaty Act…27-3 
Minnehaha…4-31, 5-2, 5-5, 5-21, 6-2, 6-7, 7-6, 26-5, 

31-12 
Minority populations…S-31, S-32, 11-10, 11-11, 11-13, 

11-26, 27-14, 32-10 
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Mitigation measures 
Mitigation measures, included in the 

project…3-22 
Mitigation measures, recommended…5-37, 6-31, 

7-35, 8-21, 9-34, 10-15, 11-19, 11-24, 11-45, 
12-14, 13-11, 14-6, 14-7, 14-8, 14-9, 14-11, 
14-13, 14-15, 14-16, 15-8, 15-23, 16-18, 
17-33, 18-23, 18-64, 19-28, 20-4, 21-4, 22-6 

Mixed conifer/hardwood forest…S-61 
Moulton…S-14, S-20, 4-62, 5-7, 5-29, 6-2, 6-3, 6-5, 

6-6, 6-8, 6-22, 6-23, 7-9, 7-29 
Mt. Hood…S-42, 14-1, 14-2, 14-7 
Mt. St. Helens…S-42, 6-6, 6-8, 14-1, 14-2, 14-3 
Multnomah County…S-3, S-8, S-17, S-30, S-31, S-33, 

S-46, S-52, 5-1, 5-2, 5-5, 5-6, 6-1, 6-2, 10-6, 11-1, 
11-2, 11-3, 11-4, 11-5, 11-6, 11-7, 11-8, 11-11, 
11-12, 11-27, 15-1, 16-3, 17-16, 26-4, 26-5, 26-9, 
27-1, 27-4, 27-9, 27-15, 27-16, 27-25, 27-30, 
27-31, 29-1, 29-4, 29-10, 29-14, 29-15, 29-17, 
29-22, 29-33, 29-35, 31-10, 31-17, 32-22 

N 

National Electrical Safety Code…3-7, 3-23, 5-13, 8-3, 
8-4, 10-7, 10-9, 10-10, 10-11, 29-11, 32-23 

National Environmental Policy Act… S-1, 1-1, 1-6, 1-11, 
1-12, 1-16, 3-17, 3-19, 3-24, 4-48, 11-27, 24-1, 
25-1, 26-1, 26-7, 27-1, 27-16, 27-22, 27-23, 29-6, 
29-14, 29-34, 30-2, 32-23 

National Marine Fisheries Service…19-1, 19-8, 26-3, 
26-40, 29-10, 29-14, 31-7, 32-23 

National Park Service…12-2, 27-13, 29-15, 29-18, 
29-39, 31-7, 32-23 

National Pollutant Discharge Elimination 
System…27-7, 28-20, 32-23 

National Register of Historic Places…S-39, S-40, 3-25, 
4-66, 4-76, 12-2, 13-1, 13-3, 13-4, 13-5, 13-7, 
13-8, 13-9, 13-10, 13-11, 25-2, 27-10, 27-11, 
27-12, 32-8, 32-17, 32-23 

National Scenic Area…4-55, 6-2, 32-23, 32-25 
National Scenic Byways Program…27-15, 29-15 
National Trails System Act…27-13 
National Wetland Inventory…16-2, 29-22, 32-23 
Natural Areas Preserve Act…17-8, 17-24, 18-6, 18-7, 

29-28, 32-11, 32-23 
Natural Resources Conservation Area…17-8, 18-7, 

29-28, 32-11, 32-23 
Network Open Season…S-1, 1-7, 32-23 
NOAA Fisheries…3-27, 19-1, 19-8, 19-28, 27-1, 27-3, 

32-23 
Noise 

Noise Control Act…27-14 
noise levels…S-7, S-10, S-18, S-25, S-26, S-27, 

S-32, S-64, S-77, 1-14, 3-22, 4-63, 4-64, 4-75, 
5-10, 5-11, 5-12, 5-14, 5-15, 5-16, 6-14, 6-16, 
6-20, 6-21, 6-27, 6-31, 8-1, 9-23, 9-24, 9-25, 
9-26, 9-27, 9-28, 9-29, 9-30, 9-31, 9-32, 9-33, 
9-34, 11-25, 18-22, 18-26, 24-2, 26-34, 27-12, 
27-14, 27-21, 27-22, 27-29, 28-8, 28-9, 28-23, 

29-2, 29-7, 29-19, 29-24, 30-3, 32-1, 32-20, 
32-22 

Non-attainment area…S-75, 21-1, 32-10, 32-11 
Non-Wires Measures…S-2, S-4, 1-5, 4-48, 4-49, 4-50, 

32-11 
North American Electric Reliability Corporation…1-8, 

2-2, 2-3, 10-12, 29-16, 32-23 
Northern Spotted Owl…63, S-64, S-65, S-66, S-67, 

S-68, S-69, 4-51, 4-71, 4-72, 4-77, 11-9, 18-8, 
18-11, 18-12, 18-15, 18-21, 18-23, 18-27, 18-37, 
18-45, 18-52, 18-56, 18-60, 18-64, 26-43, 26-44, 
27-1, 27-2, 29-39, 32-11 

Northwest Power and Conservation Council…4-49, 
32-23 

Notice of Intent…1-12 

O 

Oak Park…S-18, S-19, S-20, 2-5, 4-61, 6-5, 6-14, 6-15, 
6-17, 6-21, 6-23, 6-24, 6-26, 6-30, 29-4, 31-14 

Obstruction lighting…S-27, S-29, S-37, 3-4, 3-11, 3-12, 
3-24, 4-32, 4-49, 10-1, 10-6, 10-11, 12-5, 12-7, 
23-2, 26-11, 26-13, 27-12, 28-17, 32-15 

Old-growth/mature forest…S-55, S-56, S-58, S-59, 
S-60, S-61, S-62, S-63, S-64, S-65, S-66, S-67, S-68, 
S-69, 4-51, 4-70, 4-71, 4-72, 4-76, 4-77, 5-3, 16-3, 
17-1, 17-2, 17-3, 17-8, 17-10, 17-13, 17-16, 17-17, 
17-18, 17-21, 17-22, 17-24, 17-29, 17-30, 17-31, 
17-32, 18-1, 18-2, 18-3, 18-5, 18-7, 18-8, 18-12, 
18-13, 18-14, 18-15, 18-16, 18-17, 18-20, 18-23, 
18-27, 18-33, 18-37, 18-39, 18-42, 18-43, 18-44, 
18-45, 18-46, 18-48, 18-50, 18-51, 18-52, 18-55, 
18-56, 18-58, 18-59, 18-60, 18-61, 26-42, 26-43, 
26-44, 26-45, 27-2, 28-11, 29-23, 29-35, 32-13, 
32-17 

Open Access Transmission Tariff…1-6, 32-24 
Open water habitat…S-64, 16-2, 17-2, 17-5, 17-6, 

18-9, 18-16, 18-24, 18-25, 18-38, 18-39, 18-61, 
32-25 

Orchards…S-10, 2-3, 5-11, 5-14, 5-37, 7-6, 17-5, 
17-18, 32-1 

Oregon coyote-thistle…S-59, 4-70, 17-5, 17-13, 17-23, 
17-24 

Oregon Department of Agriculture…10-12, 17-11, 
17-15, 17-16, 28-22, 29-14, 29-16, 29-36, 32-9, 
32-24 

Oregon Department of Energy 1-11, 1-12, 28-1, 28-21, 
28-22, 32-24 

Oregon Department of Environmental Quality…S-29, 
S-75, 4-64, 4-75, 10-1, 10-4, 10-9, 10-13, 15-4, 
15-10, 21-1, 21-3, 27-7, 27-14, 28-7, 28-23, 29-16, 
29-36, 29-37, 32-24 

Oregon Department of Fish and Wildlife…S- 63, 18-11, 
18-20, 18-23, 18-24, 18-26, 19-1, 19-7, 28-22, 
29-16, 29-36, 32-15, 32-24 

Oregon Department of State Lands…16-2, 28-24, 
32-20 

Oregon Energy Facility Siting Council…8-2, 28-21, 
32-20 
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Oregon spotted frog…18-14 
Oregon strategy habitats…S-63, S-64, 18-11, 18-23 
Oregon white oak…S-55, S-56, S-57, S-59, S-62, S-63, 

S-67, 4-70, 17-1, 17-2, 17-5, 17-8, 17-10, 17-13, 
17-14, 17-17, 17-22, 17-24, 18-1, 18-2, 18-4, 18-5, 
18-6, 18-12, 18-13, 18-16, 18-20, 18-28, 18-34, 
18-36, 18-42, 18-45, 18-52, 18-56, 18-59, 26-42, 
26-44 

Ostrander…S-40, S-46, S-51, 4-36, 4-40, 4-44, 4-55, 
4-66, 5-29, 7-5, 7-8, 13-8, 15-1, 15-2, 15-3, 15-16, 
15-20, 16-6, 19-2, 19-3, 19-5, 19-6, 27-7, 27-8 

P 

Pacemakers…8-5, 8-21 
PacifiCorp…S-8, S-17, S-20, S-21, 1-2, 1-7, 2-5, 4-38, 

4-43, 4-45, 4-49, 4-51, 4-52, 5-1, 5-3, 5-4, 5-7, 
5-8, 5-20, 6-1, 6-2, 6-9, 6-10, 6-12, 6-21, 6-22, 
6-24, 6-25, 6-28, 10-11, 11-37, 11-38, 26-28, 
26-29, 26-45, 29-7, 29-11, 29-18, 29-37, 31-12, 
32-16 

Parks…S-14, S-17, S-18, S-19, S-20, S-21, S-23, S-24, 
S-30, 2-3, 4-51, 4-61, 4-62, 5-2, 5-4, 5-5, 5-7, 5-29, 
6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 6-8, 6-9, 6-11, 
6-13, 6-14, 6-15, 6-16, 6-19, 6-20, 6-21, 6-22, 
6-24, 6-27, 6-28, 6-29, 7-3, 7-7, 7-9, 7-11, 7-15, 
7-16, 7-20, 7-26, 7-29, 7-31, 7-34, 10-1, 11-2, 
17-7, 18-5, 26-4, 26-6, 26-12, 26-15, 26-17, 26-21, 
26-22, 26-24, 26-25, 26-26, 26-31, 26-32, 27-13, 
27-20, 27-28, 29-4, 29-5, 29-6, 29-14, 29-18, 
29-23, 31-13, 31-14, 31-17, 32-23 

Particulate matter…S-75, 21-1, 21-2, 21-3, 27-4, 27-5, 
29-34, 32-7, 32-24, 32-25 

PCBs…10-2, 27-10, 32-12 
Per capita income…11-3 
Phase-optimization…8-6 
Population…S-2, S-21, S-26, S-30, S-31, S-32, S-40, 

S-63, S-65, S-66, S-76, 1-2, 1-5, 1-10, 4-48, 4-53, 
4-66, 4-71, 5-2, 7-6, 7-7, 7-26, 9-24, 9-27, 11-1, 
11-2, 11-10, 11-11, 11-12, 11-14, 11-15, 11-18, 
11-26, 13-8, 16-19, 17-16, 17-17, 17-23, 17-29, 
17-30, 17-31, 17-32, 18-11, 18-19, 18-21, 18-24, 
18-26, 18-28, 18-40, 18-41, 18-42, 18-43, 18-47, 
18-49, 18-55, 18-57, 18-63, 19-1, 19-8, 19-12, 
19-13, 19-15, 26-4, 26-5, 26-8, 26-30, 26-35, 
26-36, 26-42, 27-14, 28-4, 28-6, 28-23, 29-9, 
29-19, 29-20, 29-28, 29-40, 29-43, 32-4, 32-9, 
32-10, 32-12, 32-13 

Port of Camas-Washougal Marina…S-18, S-19, S-20, 
4-61, 6-13, 6-15, 6-17, 6-21, 6-23, 6-24, 6-26, 
6-30 

Port of Portland…S-3, S-5, S-8, S-10, S-33, 3-1, 4-35, 
4-75, 5-1, 5-6, 5-15, 5-16, 10-4, 11-27, 12-3, 12-6, 
16-7, 26-5, 26-26, 26-27, 29-7, 29-18, 31-11 

Portland General Electric…1-2, 1-7, 4-49, 4-54, 26-7, 
31-12, 32-24 

Prairie…S-41, S-56, 4-66, 13-1, 13-11, 17-4, 17-5, 17-6, 
17-12, 17-20, 18-6, 18-17, 18-34, 26-42, 29-3 

Prime Farmland…S-12, S-13, S-14, S-15, S-16, S-17, 
5-3, 5-23, 5-24, 5-25, 5-28, 5-29, 5-31, 5-32, 5-33, 
5-35, 5-36, 5-37, 11-28, 27-15, 32-6, 32-13 

Priority ecosystems (WNHP)…S-57, S-61, 4-70, 17-7, 
17-8, 17-10, 17-19, 17-20, 17-21, 17-24, 17-33, 
18-6 

Priority habitats (WDFW)…S-62, S-63, S-64, S-66, S-67, 
S-68, S-69, S-78, 4-71, 16-3, 18-1, 18-2, 18-3, 
18-4, 18-5, 18-6, 18-11, 18-19, 18-20, 18-21, 
18-22, 18-23, 18-28, 18-33, 18-34, 18-41, 18-42, 
18-44, 18-45, 18-48, 18-50, 18-51, 18-55, 18-56, 
18-58, 18-59, 18-63, 26-43, 26-44, 28-16, 32-16 

Priority species (WDFW)…17-15, 18-14, 18-15, 18-20, 
18-21, 26-45, 28-7, 29-41, 32-9, 32-13 

Property value…S-30, S-31, S-32, S-77, 5-13, 11-1, 
11-18, 11-20, 11-21, 26-35, 26-36, 28-4, 28-6, 
29-2, 29-6, 29-29, 30-5 

Proposed Action…S-1, S-4, S-76, 1-1, 2-8, 3-1, 3-4, 
4-29, 5-1, 5-2, 8-11, 8-12, 8-14, 8-15, 8-17, 8-20, 
9-30, 11-10, 18-28, 18-42, 18-48, 18-56, 25-1, 
26-1, 27-1, 27-16, 28-10 

Public health and safety…S-27, S-29, S-31, S-77, 3-22, 
3-23, 4-64, 4-75, 5-10, 5-12, 5-13, 10-1, 10-8, 
10-9, 10-10, 10-14, 10-15, 11-7, 11-9, 11-25, 
15-11, 17-20, 26-34, 26-35, 27-18, 27-19, 27-20, 
28-8, 28-15, 28-16, 28-18, 28-23, 30-2 

Public scoping…S-2, S-3, 1-1, 1-12, 1-13, 1-14, 1-15, 
1-16, 1-18, 2-7, 4-48, 4-54, 4-55, 4-57, 5-13, 7-7, 
11-7, 11-27, 23-2 

Public services…S-30, S-31, S-77, 11-1, 11-3, 11-5, 
11-7, 11-13, 11-15, 11-28, 11-29, 11-30, 11-32, 
11-39, 11-40, 11-41, 11-42, 11-43, 11-44, 26-35, 
26-37, 27-27 

R 

Radio and television interference…3-23, 27-15 
Railroads…S-36, S-76, 3-8, 3-10, 3-24, 4-38, 5-4, 10-8, 

10-9, 12-1, 12-3, 12-4, 12-5, 12-8, 12-10, 26-5, 
26-6, 26-15, 26-30, 26-34, 26-37, 26-38, 28-3, 
29-18 

Recreation and recreational activities…S-8, S-9, S-10, 
S-12, S-17, S-18, S-19, S-20, S-21, S-22, S-26, S-30, 
S-31, S-77, 1-14, 2-3, 3-22, 4-32, 4-45, 4-51, 4-52, 
4-54, 4-61, 4-62, 4-75, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 
5-8, 5-9, 5-10, 5-13, 5-15, 5-18, 5-21, 5-22, 5-23, 
5-28, 5-32, 5-35, 5-38, 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 
6-9, 6-10, 6-11, 6-12, 6-13, 6-14, 6-15, 6-16, 6-17, 
6-19, 6-21, 6-22, 6-23, 6-24, 6-25, 6-26, 6-28, 
6-30, 6-31, 7-1, 7-10, 7-26, 9-24, 10-1, 11-1, 11-2, 
11-7, 11-8, 11-9, 11-25, 11-26, 15-2, 24-3, 26-24, 
26-29, 26-31, 27-15, 27-18, 27-19, 28-2, 28-10, 
28-12, 28-22, 28-23, 29-4, 29-6, 29-7, 29-13, 
29-18, 29-19, 29-23, 29-27, 29-28, 29-37, 29-43, 
30-3, 31-8, 31-9, 31-14, 31-16, 32-3, 32-5, 32-10, 
32-11, 32-26 

Reliability (of transmission system) …S-1, S-2, S-7, 
S-31, S-32, 1-1, 1-2, 1-3, 1-5, 1-6, 1-8, 1-10, 1-18, 
2-2, 2-3, 3-16, 3-21, 4-35, 4-47, 4-48, 4-50, 4-56, 
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4-57, 4-59, 4-64, 4-65, 8-6, 10-15, 11-7, 11-15, 
11-26, 11-46, 21-4, 24-3, 27-29, 29-8, 32-14 

Remedial action scheme…1-5, 1-8, 1-10, 2-3, 4-47, 
4-48, 32-25 

Reptiles…S-64, 11-9, 16-10, 18-14, 18-19, 18-21, 
18-22, 18-41, 18-48, 18-55, 18-63, 29-41, 32-18 

Residential areas/communities…S-5, S-6, S-7, S-8, 
S-11, S-12, S-13, S-21, S-22, S-24, S-32, S-37, S-56, 
S-62, S-76, 1-2, 2-3, 2-4, 4-31, 4-32, 4-33, 4-34, 
4-38, 4-39, 4-40, 4-43, 4-44, 4-45, 4-49, 4-62, 
4-63, 4-75, 5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 
5-17, 5-18, 5-21, 5-24, 5-25, 5-26, 5-27, 5-29, 
5-30, 5-31, 5-32, 5-33, 5-34, 5-35, 5-38, 6-20, 
6-22, 6-27, 6-29, 7-5, 7-6, 7-7, 7-8, 7-9, 7-10, 
7-11, 7-15, 7-16, 7-25, 7-26, 7-29, 7-31, 7-33, 
7-34, 8-1, 8-10, 8-13, 8-16, 8-18, 9-23, 9-28, 9-29, 
9-31, 9-32, 9-33, 10-1, 11-5, 11-9, 11-15, 11-18, 
11-20, 11-21, 11-22, 11-26, 11-46, 12-7, 14-10, 
14-11, 14-12, 14-14, 14-15, 15-17, 15-21, 15-22, 
16-4, 16-5, 16-14, 16-15, 16-16, 17-6, 17-7, 17-16, 
17-20, 17-35, 18-4, 19-21, 19-22, 19-24, 19-25, 
23-2, 26-3, 26-4, 26-5, 26-8, 26-11, 26-14, 26-20, 
26-25, 26-30, 26-32, 26-34, 26-35, 26-37, 26-38, 
26-41, 26-45, 26-46, 27-19, 27-21, 29-2, 29-6, 
29-29, 32-11, 32-14 

Resource Conservation and Recovery Act…27-9, 
27-10, 32-7, 32-25 

Reynolds Metals Company site…10-4, 10-13 
Ridgefield…5-2, 5-5, 6-6, 11-2, 12-2, 26-4, 26-6, 26-9, 

26-11, 26-22, 26-23, 26-31, 29-5, 31-10, 31-11, 
31-13, 31-15 

Riparian area…S-56, S-62, S-63, S-64, S-67, 3-25, 4-72, 
7-6, 7-15, 15-7, 15-9, 15-24, 16-3, 16-7, 16-10, 
17-1, 17-2, 17-12, 17-13, 17-18, 17-21, 17-33, 
18-1, 18-2, 18-3, 18-4, 18-5, 18-7, 18-9, 18-10, 
18-15, 18-16, 18-18, 18-19, 18-21, 18-22, 18-23, 
18-24, 18-25, 18-33, 18-37, 18-38, 18-39, 18-44, 
18-46, 18-48, 18-50, 18-51, 18-53, 18-58, 18-60, 
18-61, 18-64, 19-14, 19-23, 26-5, 26-42, 26-44, 
26-45, 26-46, 27-2, 28-13, 29-33, 32-14 
Riparian buffers…S-46, S-47, 15-1, 15-2, 15-24, 

29-7 
Riparian conservation easement…S-12, S-57, 

4-31, 5-4, 5-5, 5-24, 17-7, 17-8 
Riparian function…S-50, S-72, S-73, S-78, 4-72, 

15-7, 15-17, 15-19, 15-20, 15-21, 15-22, 
15-23, 19-14, 19-20, 19-21, 19-22, 19-23, 
19-24, 19-25, 19-26, 19-27, 19-28, 25-2, 
26-45, 27-2 

Riparian habitat conditions…15-5, 15-6, 19-12, 
19-13 

Riparian vegetation…S-47, S-48, S-49, S-50, S-71, 
S-72, S-73, S-74, 4-68, 4-76, 15-7, 15-9, 
15-11, 15-12, 15-13, 15-14, 15-18, 15-20, 
15-22, 15-23, 18-65, 19-15, 19-16, 19-18, 
19-21, 19-23, 19-24, 19-25, 19-26, 19-27, 
19-28, 24-2, 26-40, 27-2, 28-15 

Rivers and Harbors Act…27-9 

Rural landscaped…S-6, S-9, S-13, S-14, S-15, S-17, 
S-55, S-58, S-59, S-60, 4-61, 4-76, 5-2, 5-10, 5-13, 
5-21, 5-22, 5-24, 5-25, 5-27, 5-29, 5-31, 5-32, 
5-34, 5-36, 5-37, 5-38, 7-13, 7-16, 7-26, 9-28, 
11-21, 17-1, 17-6, 17-7, 17-18, 17-21, 17-22, 
17-30, 17-32, 18-1, 29-12, 32-1, 32-14 

S 

Salmon…S-45, S-46, S-49, S-53, S-70, S-72, 4-31, 4-67, 
4-69, 4-77, 5-5, 6-4, 6-13, 7-17, 11-9, 13-2, 14-14, 
15-1, 15-2, 15-3, 15-14, 15-15, 16-4, 16-13, 18-7, 
18-8, 18-9, 18-23, 18-33, 19-1, 19-2, 19-3, 19-4, 
19-5, 19-6, 19-7, 19-8, 19-9, 19-10, 19-11, 19-14, 
19-16, 19-17, 19-20, 19-21, 19-27, 26-5, 26-10, 
26-20, 26-22, 26-24, 26-40, 27-1, 27-3, 27-7, 27-8, 
28-13, 29-10, 29-13, 29-14, 29-15, 29-18, 29-23, 
29-25, 29-27, 29-30, 29-31, 29-33, 29-34, 29-37, 
29-38, 29-41, 29-43, 31-13, 32-7, 32-14 
Chinook salmon…S-17, S-38, S-70, S-72, 4-77, 6-3, 

6-11, 6-13, 13-1, 13-2, 19-3, 19-8, 19-10, 
19-17, 26-24, 26-25, 27-1, 29-14, 29-23 

Chum salmon…S-70, S-72, 4-77, 19-8, 19-17, 27-1 
Coho salmon…S-70, S-71, 4-77, 19-8, 19-17, 

19-25, 27-1, 29-18, 29-37, 29-38 
Salmon Creek…S-45, S-46, S-49, S-53, S-70, 4-31, 4-67, 

4-69, 5-5, 6-4, 7-17, 14-14, 15-2, 15-3, 15-14, 
15-15, 16-4, 16-13, 18-7, 18-8, 18-9, 18-23, 18-33, 
19-1, 19-2, 19-3, 19-4, 19-5, 19-6, 19-7, 19-21, 
26-5, 26-10, 26-20, 26-22, 26-24, 27-7, 27-8, 
29-23, 29-27, 31-13 

Scenic byways…S-18, 6-3, 6-6, 6-14, 6-31, 27-15, 29-9, 
29-28 

Scenic resources…7-26, 28-2 
Schools…S-30, 1-15, 2-3, 4-34, 5-2, 5-5, 5-6, 5-7, 5-9, 

5-24, 6-2, 6-4, 6-6, 6-10, 11-3, 11-5, 11-15, 11-28, 
11-30, 11-31, 26-13, 26-20, 26-21, 26-23, 27-28, 
27-29, 28-5, 28-6, 28-9, 28-23, 29-6, 29-37, 31-15 

Sedimentation…S-47, S-49, S-50, S-51, S-70, S-77, 
S-78, 3-25, 3-26, 3-27, 4-68, 4-72, 14-5, 15-1, 
15-6, 15-9, 15-13, 15-16, 15-18, 15-19, 15-21, 
15-24, 17-18, 19-14, 19-16, 19-17, 19-18, 19-20, 
19-22, 19-24, 19-26, 24-2, 26-40, 26-46, 27-2, 
28-14, 29-34 

Sensitive species…14-8, 19-1, 24-1, 28-13, 28-15, 
28-16, 29-16, 32-15 

Shade…S-46, S-47, S-49, S-50, S-51, S-52, S-70, S-71, 
S-72, S-73, S-74, S-77, 4-68, 4-72, 4-73, 15-2, 
15-5, 15-6, 15-7, 15-14, 15-16, 15-17, 15-18, 
15-19, 15-20, 15-21, 15-22, 15-24, 17-17, 17-23, 
17-29, 17-31, 17-32, 19-12, 19-13, 19-14, 19-15, 
19-18, 19-20, 19-21, 19-22, 19-23, 19-24, 19-25, 
19-26, 19-27, 19-28, 26-40, 26-45, 26-46, 29-7, 
32-15 
Streamside shade…S-46, S-71, 15-2, 15-6, 15-7, 

15-9, 15-12, 19-13, 19-14, 19-16, 19-20, 
19-28, 27-2 

Short-Term Uses versus Long-Term Productivity… 24-1 
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Shrubland…S-55, S-58, S-59, S-60, S-61, S-62, S-64, 
S-65, S-66, S-67, S-68, S-69, 4-70, 4-76, 4-77, 
17-1, 17-4, 17-10, 17-21, 17-22, 17-29, 17-30, 
17-32, 18-1, 18-3, 18-4, 18-17, 18-18, 18-20, 
18-21, 18-27, 18-32, 18-40, 18-42, 18-43, 18-47, 
18-49, 18-50, 18-51, 18-54, 18-56, 18-57, 18-59, 
18-62, 32-15 

Sierra Pacific Holding Company…10-11 
Site restoration and preservation…3-20, 10-8, 28-6 
Small-flowered trillium…S-59, S-60, S-61, 4-70, 17-13, 

17-23, 17-24, 17-29, 17-31, 17-32 
Snags…S-63, S-68, S-69, 3-16, 4-71, 4-72, 10-12, 18-1, 

18-2, 18-5, 18-8, 18-16, 18-17, 18-35, 18-36, 
18-45, 18-52, 18-56, 26-44, 32-13, 32-15 

Socioeconomics…S-30, S-77, 1-14, 3-23, 4-64, 4-65, 
4-75, 5-3, 5-13, 5-14, 6-1, 11-1, 12-4, 26-35, 
26-36, 27-14, 28-6, 28-10, 28-12, 28-23, 30-1, 
30-2, 30-3, 30-4, 32-4, 32-8 

Soft-leaved willow…S-60, 4-70, 17-14, 17-29, 17-31 
Soil…S-41, S-42, S-44, S-45, S-77, 3-19, 3-22, 3-24, 

3-25, 3-27, 4-67, 4-76, 5-12, 12-5, 14-1, 14-3, 
14-5, 14-6, 14-7, 14-8, 14-10, 14-11, 14-15, 15-1, 
15-9, 16-1, 17-18, 18-23, 19-1, 19-11, 21-2, 25-1, 
26-38, 28-6, 28-10, 28-20, 28-21, 32-3 
Compaction…S-7, S-42, S-43, S-44, S-45, S-52, 

S-53, S-77, 3-26, 4-67, 4-76, 11-15, 14-3, 
14-4, 14-6, 14-7, 14-8, 14-9, 14-10, 14-11, 
14-12, 14-13, 14-14, 14-15, 14-16, 14-17, 
16-9, 16-13, 16-17, 17-18, 17-19, 17-20, 
18-51, 18-59, 25-1, 26-38, 26-39, 32-3 

Erosion…S-7, S-42, S-43, S-44, S-45, S-46, S-47, 
S-48, S-49, S-70, S-71, S-77, S-78, 2-3, 3-15, 
3-22, 3-24, 3-25, 3-26, 4-67, 4-68, 4-76, 5-12, 
14-3, 14-4, 14-5, 14-6, 14-7, 14-8, 14-9, 
14-10, 14-11, 14-12, 14-13, 14-14, 14-15, 
14-16, 14-17, 15-1, 15-2, 15-6, 15-7, 15-8, 
15-9, 15-11, 15-12, 15-14, 15-17, 15-18, 
15-20, 15-22, 15-23, 15-24, 16-2, 16-7, 17-18, 
17-19, 17-20, 17-34, 18-4, 19-14, 19-16, 
19-17, 19-18, 19-22, 19-24, 19-26, 19-28, 
21-2, 21-3, 24-2, 25-1, 26-38, 26-39, 26-41, 
26-45, 26-46, 27-7, 27-18, 28-14, 28-19, 
29-35, 32-4, 32-5 

Exposed soil…3-25, 3-27, 4-68, 14-5, 26-35 
Liquefaction…S-42, S-43, 4-76, 14-2, 14-5, 14-7, 

14-8, 14-16, 32-9 
Mass wasting…14-6, 32-10 
Subsidence…14-3, 14-6, 14-10, 14-15, 14-17, 

32-16 
Special-status habitats…S-57, S-58, S-59, S-61, 4-70, 

17-18, 18-23, 18-37, 18-46, 18-53, 18-60, 26-43 
Special-status species…S-57, S-58, S-59, S-60, S-61, 

S-62, S-63, S-64, S-65, S-66, S-67, S-68, S-69, S-70, 
S-78, 4-70, 4-71, 4-72, 4-76, 4-77, 17-1, 17-7, 
17-11, 17-15, 17-18, 17-20, 17-21, 17-23, 17-29, 
17-31, 17-32, 17-33, 17-34, 17-35, 18-2, 18-3, 
18-4, 18-5, 18-6, 18-7, 18-8, 18-9, 18-10, 18-15, 
18-19, 18-20, 18-21, 18-22, 18-23, 18-26, 18-27, 
18-28, 18-32, 18-34, 18-37, 18-39, 18-40, 18-41, 

18-42, 18-45, 18-46, 18-47, 18-48, 18-49, 18-52, 
18-53, 18-55, 18-56, 18-59, 18-62, 18-63, 18-64, 
19-1, 19-7, 26-45 

Spills…S-28, S-29, S-52, S-71, S-77, 3-23, 3-25, 3-26, 
10-1, 10-9, 10-10, 10-12, 15-4, 15-5, 15-6, 15-8, 
15-14, 15-19, 15-20, 15-22, 16-9, 19-16, 26-35, 
28-19, 32-18 
Spill Prevention Control and Countermeasure 

Plan…10-10, 27-7, 27-8, 32-25 
Spotted owl, northern…S-63, S-64, S-65, S-66, S-67, 

S-68, S-69, 4-51, 4-71, 4-72, 4-77, 11-9, 18-8, 
18-11, 18-12, 18-15, 18-21, 18-23, 18-27, 18-37, 
18-45, 18-52, 18-56, 18-60, 18-64, 26-43, 26-44, 
27-1, 27-2, 29-22, 29-39, 29-40, 32-11 

Staging areas…S-7, S-10, S-58, 2-1, 3-15, 3-16, 3-23, 
3-24, 3-26, 3-28, 5-10, 5-11, 5-14, 7-13, 9-27, 
12-4, 13-5, 14-6, 14-17, 17-18, 17-19, 25-2, 26-39, 
28-4 

State Environmental Policy Act…1-12, 26-7, 27-28, 
27-29, 28-10, 28-13, 29-26, 32-25 

State Historic Preservation Office…3-24, 3-25, 13-6, 
27-11, 27-12, 28-21, 28-22, 32-25 

State routes…S-36, 12-1, 12-5, 12-8, 12-10, 12-11 
SR 14…S-18, S-36, 5-4, 6-3, 6-6, 6-14, 7-16, 12-1, 

12-2, 12-5, 12-8, 12-10, 12-11, 26-5, 26-10, 
27-13, 27-15 

SR 411 (West Side Highway)…S-24, S-36, S-37, 
4-44, 4-66, 4-76, 5-4, 5-29, 6-22, 7-29, 12-1, 
12-5, 12-7, 12-8, 12-10, 12-11, 14-12, 19-24, 
26-13, 26-14 

SR 500…S-36, 5-4, 12-1, 12-5, 12-8, 12-10, 26-10, 
26-11 

SR 503…S-36, 4-38, 4-40, 4-43, 4-45, 5-2, 5-4, 
5-29, 6-2, 7-29, 7-31, 7-34, 12-1, 12-5, 12-8, 
12-10, 12-11, 26-5, 26-11 

SR 504 (Spirit Lake Memorial Highway)…S-19, 
S-20, S-24, 4-38, 4-61, 4-62, 4-65, 4-66, 6-3, 
6-6, 6-21, 6-22, 6-25, 6-27, 7-10, 7-26, 7-31, 
12-1, 12-10, 12-11, 12-12 

State trust lands…S-32, S-33, S-34, S-35, 4-64, 4-65, 
11-16, 11-19, 11-27, 11-29, 11-39, 11-41, 11-43, 
26-30, 28-9, 28-12, 29-27 

Steelhead…S-70, S-71, 4-77, 6-13, 13-2, 19-4, 19-5, 
19-6, 19-9, 19-10, 19-16, 19-17, 19-20, 19-25, 
27-2, 29-10, 29-14, 29-24, 29-25, 29-37, 29-41, 
29-43 

Storm Water Pollution Prevention Plan (SWPPP) 
…3-23, 3-24, 3-25, 3-27, 14-5, 27-7, 28-19, 32-26 

Streaked horned lark…18-13 
Substations…S-1, S-2, S-3, S-4, S-5, S-7, S-9, S-10, S-22, 

S-23, S-26, S-27, S-28, S-29, S-32, S-39, S-43, S-47, 
S-48, S-52, S-53, S-57, S-64, S-66, S-67, S-68, S-69, 
S-70, S-71, S-75, S-76, 1-1, 1-2, 1-8, 1-10, 1-12, 
1-18, 2-2, 2-3, 2-4, 2-5, 2-7, 2-8, 3-1, 3-2, 3-9, 
3-13, 3-14, 3-16, 3-20, 3-21, 3-25, 4-29, 4-30, 
4-32, 4-33, 4-35, 4-36, 4-43, 4-45, 4-47, 4-49, 
4-50, 4-55, 4-75, 4-76, 5-11, 5-12, 5-13, 5-14, 
5-15, 5-38, 6-31, 7-12, 7-13, 7-14, 7-35, 7-36, 
8-21, 9-23, 9-24, 9-25, 9-28, 9-34, 10-1, 10-8, 
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10-10, 10-12, 10-15, 11-10, 11-15, 11-17, 11-18, 
11-19, 11-22, 11-23, 11-24, 11-25, 11-30, 11-31, 
11-45, 12-4, 12-8, 12-12, 12-14, 13-5, 13-6, 13-7, 
13-12, 14-4, 14-6, 14-9, 14-16, 14-17, 15-5, 15-6, 
15-7, 15-8, 15-24, 16-7, 16-9, 16-10, 16-18, 16-19, 
17-18, 17-19, 17-22, 17-25, 17-29, 17-30, 17-32, 
17-35, 18-21, 18-22, 18-23, 18-28, 18-29, 18-32, 
18-33, 18-35, 18-36, 18-37, 18-40, 18-42, 18-43, 
18-44, 18-45, 18-47, 18-49, 18-50, 18-51, 18-52, 
18-54, 18-56, 18-57, 18-58, 18-60, 18-62, 18-65, 
19-12, 19-13, 19-14, 19-20, 20-4, 21-2, 21-3, 22-4, 
22-6, 23-1, 25-1, 25-2, 26-7, 26-31, 26-32, 26-33, 
26-34, 26-37, 26-38, 26-39, 26-41, 26-42, 26-43, 
26-44, 26-45, 26-46, 27-8, 27-15, 27-20, 27-21, 
27-22, 27-27, 27-29, 27-30, 27-31, 28-3, 28-9, 
28-10, 28-24, 29-11, 30-3 
Baxter Road Substation…S-6, S-7, S-11, S-17, S-24, 

S-25, S-62, 2-10, 2-11, 2-12, 4-38, 4-39, 4-40, 
4-41, 4-43, 4-44, 4-46, 4-62, 4-63, 5-6, 5-7, 
5-9, 5-16, 5-36, 5-37, 6-29, 7-5, 7-11, 7-14, 
7-26, 7-29, 7-31, 7-33, 7-35, 14-15, 15-13, 
15-22, 16-1, 16-5, 17-4, 18-3 

Casey Road Substation…S-6, S-24, S-48, S-63, 
2-10, 4-39, 4-42, 4-53, 4-62, 5-7, 5-16, 5-28, 
6-13, 6-15, 6-22, 7-11, 7-14, 7-29, 12-7, 14-7, 
14-12, 15-12, 16-5, 16-15, 18-15, 18-18, 
19-23, 27-2, 29-10 

Monahan Creek Substation…S-4, S-5, S-6, S-7, 
S-11, S-24, S-27, S-55, S-62, 2-9, 2-10, 2-11, 
2-12, 4-30, 4-35, 4-39, 4-40, 4-44, 4-45, 4-46, 
4-62, 4-63, 4-69, 5-4, 5-7, 5-8, 5-9, 5-17, 
5-29, 5-32, 6-22, 6-27, 7-11, 7-14, 7-15, 7-29, 
7-33, 7-35, 9-27, 11-18, 12-14, 14-1, 14-12, 
14-13, 15-13, 15-20, 16-15, 16-16, 16-18, 
17-4, 18-2, 18-3, 18-4, 18-7, 19-23, 19-25 

Sundial Substation…S-3, S-4, S-5, S-6, S-7, S-10, 
S-18, S-21, S-23, S-28, S-29, S-31, S-33, S-36, 
S-37, S-39, S-42, S-43, S-48, S-53, S-58, S-63, 
S-65, S-71, S-75, 2-7, 2-8, 2-9, 2-10, 2-11, 
2-12, 3-9, 3-13, 3-14, 4-29, 4-30, 4-32, 4-35, 
4-36, 4-37, 4-42, 4-45, 4-47, 4-52, 4-75, 5-2, 
5-6, 5-7, 5-8, 5-9, 5-15, 6-11, 6-15, 7-6, 7-11, 
7-13, 7-14, 7-16, 7-26, 7-31, 7-34, 8-7, 9-28, 
10-4, 10-13, 10-14, 11-15, 11-27, 12-3, 12-6, 
12-7, 13-3, 13-7, 14-1, 14-3, 14-7, 14-8, 15-3, 
15-4, 15-9, 15-11, 16-1, 16-4, 16-5, 16-6, 
16-7, 16-10, 16-13, 17-21, 18-5, 18-11, 18-19, 
18-23, 18-24, 18-26, 19-17, 21-1, 27-31, 28-3 

Troutdale Substation…S-5, S-29, S-39, 2-4, 2-5, 
2-7, 3-9, 4-35, 4-36, 4-76, 10-13, 13-7 

Surface runoff…S-47, S-53, S-70, 15-6, 16-10, 19-13 
Surface water…S-46, S-47, S-48, S-71, 3-25, 3-26, 

4-76, 10-2, 10-9, 14-16, 15-1, 15-2, 15-3, 15-8, 
15-9, 15-11, 15-12, 15-13, 15-23, 16-18, 17-6, 
19-16, 19-17, 26-25, 28-14, 28-15, 28-19, 28-20, 
29-7, 32-18 

T 

Tall bugbane…S-59, S-60, S-61, 4-70, 17-14, 17-15, 
17-23, 17-29, 17-31, 17-33 

Talus habitat…S-62, S-63, S-68, S-69, 4-71, 4-72, 18-1, 
18-3, 18-5, 18-10, 18-18, 18-21, 18-52, 18-55, 
18-56, 18-59, 32-13, 32-16 

Taxes…S-30, S-32, S-33, S-34, S-35, 4-64, 4-65, 11-3, 
11-4, 11-5, 11-15, 11-16, 11-17, 11-18, 11-27, 
11-28, 11-29, 11-31, 11-32, 11-33, 11-39, 11-41, 
11-42, 11-43, 28-5, 29-4, 29-24, 29-25, 29-36, 
29-37, 29-41, 29-42 

Temperature…S-46, S-48, S-49, S-51, S-70, 1-3, 4-68, 
8-4, 8-8, 15-3, 15-5, 15-6, 15-7, 15-9, 15-12, 
15-13, 15-14, 15-16, 15-17, 15-18, 15-20, 15-21, 
15-22, 15-23, 19-10, 19-12, 19-14, 19-16, 19-18, 
19-20, 19-22, 19-24, 19-26, 20-1, 22-1, 26-40, 
26-48, 27-7, 27-8, 29-7, 29-26, 29-27, 29-30, 
29-34 

Tensioning sites…S-7, 2-1, 3-10, 13-5, 14-6, 17-18 
Terrorism…S-29, 10-1, 10-11, 10-12, 23-1, 23-2 
Threatened species…S-55, S-63, S-64, S-70, 2-3, 3-27, 

11-9, 17-5, 17-8, 17-11, 17-14, 17-15, 18-11, 19-1, 
19-10, 27-1, 27-2, 28-7, 28-9, 28-13, 28-22, 29-16, 
29-18, 29-22, 29-36, 29-40, 32-2, 32-5, 32-6, 
32-11, 32-15, 32-17 

Total Maximum Daily Load…27-7, 27-8, 32-26 
Towers…S-3, S-7, S-10, S-11, S-12, S-13, S-14, S-15, 

S-16, S-18, S-19, S-20, S-21, S-22, S-23, S-25, S-28, 
S-29, S-32, S-37, S-39, S-40, S-41, S-43, S-44, S-45, 
S-47, S-49, S-50, S-51, S-52, S-53, S-54, S-55, S-57, 
S-59, S-60, S-64, S-66, S-67, S-68, S-69, S-70, S-72, 
S-73, S-76, 2-1, 2-2, 2-3, 2-4, 2-8, 3-2, 3-4, 3-5, 
3-6, 3-7, 3-8, 3-9, 3-10, 3-11, 3-12, 3-14, 3-15, 
3-17, 3-18, 3-19, 3-21, 3-22, 3-24, 4-29, 4-30, 
4-31, 4-32, 4-33, 4-34, 4-35, 4-36, 4-38, 4-39, 
4-40, 4-42, 4-43, 4-44, 4-45, 4-46, 4-50, 4-51, 
4-52, 4-53, 4-54, 4-55, 4-56, 4-57, 4-61, 4-62, 
4-64, 4-66, 4-67, 4-68, 4-69, 4-70, 4-71, 4-72, 
5-10, 5-13, 5-14, 5-15, 5-18, 5-20, 5-23, 5-24, 
5-25, 5-28, 5-31, 6-10, 6-11, 6-15, 6-16, 6-18, 
6-19, 6-20, 6-21, 6-22, 6-23, 6-24, 6-25, 6-26, 
6-27, 6-28, 6-29, 6-30, 6-31, 7-12, 7-13, 7-15, 
7-16, 7-25, 7-26, 7-29, 7-34, 7-35, 8-7, 9-26, 9-27, 
10-6, 10-7, 10-8, 10-11, 10-13, 10-14, 11-23, 12-4, 
12-5, 12-6, 12-7, 12-10, 12-12, 12-13, 12-14, 13-5, 
13-6, 13-8, 13-9, 13-10, 13-11, 13-12, 14-4, 14-5, 
14-6, 14-9, 14-10, 14-11, 14-12, 14-13, 14-14, 
14-15, 14-16, 14-17, 15-7, 15-8, 15-9, 15-14, 
15-16, 15-17, 15-18, 15-20, 15-22, 15-23, 15-24, 
16-1, 16-9, 16-12, 16-13, 16-14, 16-15, 16-16, 
16-17, 16-18, 16-19, 17-2, 17-7, 17-18, 17-20, 
17-22, 17-23, 17-24, 17-25, 17-29, 17-30, 17-31, 
17-32, 18-1, 18-21, 18-22, 18-23, 18-24, 18-25, 
18-26, 18-29, 18-32, 18-33, 18-34, 18-35, 18-36, 
18-37, 18-38, 18-39, 18-40, 18-41, 18-43, 18-44, 
18-45, 18-47, 18-49, 18-50, 18-51, 18-52, 18-53, 
18-54, 18-55, 18-57, 18-58, 18-60, 18-61, 18-62, 
18-63, 18-64, 18-65, 19-12, 19-13, 19-15, 19-20, 
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19-21, 19-23, 19-25, 19-27, 19-28, 20-3, 20-4, 
22-3, 22-6, 23-1, 23-2, 24-1, 25-2, 26-8, 26-31, 
26-39, 26-41, 26-42, 26-44, 26-46, 27-6, 27-8, 
27-10, 27-15, 27-27, 28-10, 28-14, 28-15, 28-17, 
28-18, 29-8, 32-3, 32-4, 32-5, 32-7, 32-12, 32-15, 
32-16 
500-kV towers…S-2, S-3, S-7, S-26, S-27, 1-1, 1-10, 

1-11, 2-1, 2-2, 2-3, 2-5, 2-8, 3-1, 3-2, 3-4, 3-6, 
3-7, 3-12, 3-13, 3-20, 4-29, 4-30, 4-31, 4-32, 
4-33, 4-34, 4-35, 4-36, 4-40, 4-42, 4-46, 4-47, 
4-50, 4-52, 4-53, 4-55, 4-57, 4-63, 4-75, 5-24, 
6-15, 7-13, 7-16, 7-25, 8-5, 8-6, 8-7, 8-13, 
8-14, 8-18, 9-23, 9-25, 9-34, 10-9, 10-11, 
15-17, 16-13, 18-24, 18-25, 19-21, 26-33, 
27-15, 27-23, 27-29, 28-16, 29-33 

Double-circuit towers…S-3, 2-5, 3-2, 3-4, 3-6, 
4-31, 4-32, 4-33, 4-34, 4-39, 4-43, 4-44, 4-46, 
5-24, 6-15, 7-25, 7-34, 8-6, 13-12, 15-17, 
16-13, 19-21, 32-5, 32-20 

Lattice steel…S-3, 7-13 
Single-circuit towers…2-5, 3-2, 3-6, 4-30, 4-34, 

4-36, 4-40, 4-42, 4-43, 4-44, 8-6, 10-11, 
32-15, 32-25 

Tower disturbance area…S-29, 3-5, 10-14 
Tower footings…S-52, S-53, S-54, S-55, 3-4, 3-5, 

3-6, 3-13, 3-19, 4-69, 9-26, 9-27, 14-5, 15-8, 
16-9, 16-13, 16-18, 17-34, 21-2, 23-1, 26-39, 
32-3, 32-6, 32-7, 32-12, 32-16 

Triple-circuit…S-3, 2-1, 3-2, 4-32, 7-13, 8-7, 10-6, 
32-17, 32-26 

Toxic Substances Control Act…27-10, 32-17, 32-26 
Traditional Cultural Properties…S-39, 13-3, 13-4, 

27-10, 27-11 
Trails…S-17, S-18, S-19, S-20, S-21, S-25, S-40, S-41, 

4-61, 4-62, 4-66, 5-4, 5-6, 5-8, 5-10, 5-13, 6-2, 
6-3, 6-4, 6-5, 6-6, 6-7, 6-8, 6-9, 6-10, 6-11, 6-12, 
6-14, 6-15, 6-16, 6-17, 6-19, 6-20, 6-21, 6-22, 
6-23, 6-24, 6-25, 6-26, 6-27, 6-28, 6-29, 6-31, 7-7, 
7-8, 7-9, 7-10, 7-31, 9-30, 9-31, 9-32, 9-33, 11-26, 
13-4, 13-8, 13-9, 13-10, 13-11, 14-3, 25-2, 26-12, 
26-13, 26-21, 26-24, 26-25, 26-31, 26-32, 27-13, 
27-18, 29-5, 29-15, 29-23, 31-15, 32-10 
40-Mile Loop Trail…17, 6-2, 6-3, 6-8, 6-11, 6-15, 

26-25, 29-1, 31-14 
Bells Mountain Trail…S-19, S-20, 4-61, 4-62, 6-5, 

6-8, 6-21, 6-22, 6-23, 6-26, 6-27 
Ellen Davis Trail…S-18, 4-61, 6-7, 6-16, 6-17, 6-19 
Jones Creek Trail…S-20, S-21, 4-61, 4-62, 6-3, 6-9, 

6-12, 6-24, 6-25, 6-26, 6-27, 6-28, 6-30, 7-9, 
7-31, 32-22 

Lacamas Heritage Trail…S-19, 4-62, 6-7, 6-17, 
6-20, 7-24 

Lewis and Clark National Historic Trail…27-13 
Lucia Falls/Moulton Falls Trail…S-20, 4-62, 6-22, 

6-24 
Motorized…6-3, 6-28 
Non-motorized…6-1, 6-3, 6-14 
Oregon National Historic Trail…27-13, 29-15 

Riverfront Trail…S-19, S-20, S-21, 4-61, 4-62, 6-7, 
6-21, 6-22, 6-23, 6-24, 6-26, 6-27, 6-28 

Trabell Trail…S-20, S-21, 4-61, 6-3, 6-8, 6-24, 
6-25, 6-26, 6-27, 6-28, 6-30, 7-9, 7-31 

Transmission line 
Clearance required…S-28, 3-7, 3-10, 3-16, 3-17, 

5-23, 8-4, 8-8, 8-13, 10-9, 10-12, 18-65, 
32-16 

Design…S-8, S-27, S-37, S-44, S-45, 1-13, 1-14, 
1-15, 2-1, 2-3, 2-7, 3-1, 3-2, 3-6, 3-8, 3-13, 
3-14, 3-17, 4-33, 4-52, 4-56, 4-57, 4-63, 4-75, 
5-15, 5-16, 5-17, 5-24, 6-19, 8-1, 8-4, 8-21, 
9-24, 9-27, 9-28, 9-29, 9-31, 9-32, 9-33, 
10-13, 11-27, 12-6, 12-7, 12-11, 14-4, 14-5, 
14-6, 14-9, 14-11, 14-13, 14-14, 14-16, 15-23, 
15-24, 18-25, 26-7, 26-13, 26-26, 26-39, 27-7, 
27-9, 27-12, 27-19, 27-21, 27-22, 27-23, 
27-27, 27-31, 28-1, 28-6, 28-10, 28-15, 28-17, 
28-21, 29-11, 29-26, 30-1, 30-3 

Flat configuration…8-6, 18-25 
Routing options…4-54 
Siting process…14-5, 27-29 

Transportation…S-28, S-36, S-38, S-77, 1-14, 3-22, 
3-24, 4-50, 4-65, 4-66, 4-76, 5-2, 5-4, 5-5, 5-10, 
6-2, 6-3, 6-14, 7-7, 10-6, 10-11, 12-1, 12-2, 12-3, 
12-4, 12-6, 12-8, 12-9, 12-11, 12-12, 12-13, 12-14, 
13-12, 17-16, 17-19, 26-5, 26-7, 26-9, 26-30, 
26-37, 26-38, 26-46, 26-47, 27-13, 27-15, 27-16, 
27-18, 27-19, 27-28, 28-3, 28-4, 28-8, 28-9, 28-13, 
28-14, 28-18, 28-23, 29-4, 29-6, 29-9, 29-10, 
29-12, 29-13, 29-19, 29-31, 29-37, 29-39, 29-40, 
29-43, 31-8, 31-9, 32-17, 32-20, 32-24, 32-27 

Tree removal…S-59, 3-26, 3-27, 14-5, 17-23, 17-32, 
17-33, 18-24, 18-37, 18-38, 18-40, 18-46, 18-53, 
18-60, 18-62, 26-40 

Tribes…S-2, S-3, S-41, 1-11, 1-12, 1-15, 2-7, 3-24, 
3-25, 4-66, 13-2, 13-4, 13-10, 26-7, 26-38, 27-1, 
27-7, 27-10, 27-11, 27-12, 28-10, 28-20, 29-25, 
31-7, 32-11 
Tribal consultation…27-12 

Troutdale…S-2, S-3, S-5, S-8, S-9, S-10, S-17, S-29, 
S-31, S-36, S-37, S-39, S-47, S-48, S-52, 1-1, 1-10, 
1-11, 2-1, 2-4, 2-5, 2-7, 2-8, 3-9, 4-29, 4-30, 4-32, 
4-33, 4-34, 4-35, 4-36, 4-50, 4-51, 4-53, 4-55, 
4-56, 4-75, 4-76, 5-1, 5-2, 5-5, 5-6, 5-7, 5-8, 5-16, 
6-1, 6-2, 6-8, 6-10, 6-11, 10-4, 10-6, 10-13, 11-1, 
11-3, 11-15, 11-27, 12-1, 12-2, 12-3, 12-7, 12-8, 
12-10, 12-11, 13-7, 15-3, 15-4, 15-11, 16-1, 16-4, 
16-5, 16-6, 16-7, 17-1, 19-10, 26-4, 26-25, 26-26, 
26-27, 27-13, 27-16, 27-25, 27-30, 27-31, 29-4, 
29-7, 29-18, 29-31, 31-10, 31-17 

Troutdale Reynolds Industrial Park…S-10, 4-75, 5-6, 
6-8, 11-27, 16-7, 29-7, 29-18 

U 

U.S. Army Corps of Engineers…1-1, 1-11, 10-11, 16-2, 
16-3, 26-9, 27-5, 27-6, 27-7, 27-9, 27-12, 28-7, 
28-24, 29-32, 31-7, 32-20 
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U.S. Coast Guard…10-11, 10-15, 11-3, 12-6, 32-26 
U.S. Energy Information Administration…22-1, 22-3, 

22-5, 26-47, 29-22, 32-20 
U.S. Fish and Wildlife Service…S-63, S-68, 3-27, 16-2, 

17-4, 17-11, 17-14, 17-15, 18-11, 18-14, 18-15, 
18-26, 18-27, 18-38, 18-46, 18-52, 18-53, 18-60, 
18-64, 18-65, 19-1, 19-7, 19-10, 19-28, 26-3, 
26-40, 27-1, 27-3, 27-4, 29-6, 29-14, 29-22, 29-23, 
29-39, 29-40, 31-7, 32-2, 32-3, 32-5, 32-6, 32-17, 
32-26 

U.S. Forest Service…4-54, 4-55, 18-7, 26-9, 28-2, 
29-10, 29-13, 29-19, 29-23, 29-30, 29-33, 29-34, 
29-39, 31-7, 32-26 

Unauthorized access…S-12, S-13, S-14, S-18, S-28, 
5-12, 5-13, 5-15, 5-37, 5-38, 6-31, 9-34, 23-1 

Unavoidable impacts…5-37, 6-31, 7-35, 8-21, 9-34, 
10-15, 11-45, 12-14, 13-12, 14-16, 15-24, 16-18, 
17-34, 18-65, 19-28, 20-4, 21-4, 22-6 

Underground transmission cables…3-9, 4-57, 26-13, 
27-17, 27-18, 27-19, 27-24, 27-27, 27-28, 27-29, 
28-16, 28-19, 32-15 

Unemployment…S-30, 11-2, 11-6, 11-13, 11-14, 26-36 

V 

Vancouver…S-1, S-5, S-8, S-17, S-18, S-21, S-22, S-23, 
S-26, S-30, S-38, S-46, S-52, S-56, S-57, S-62, S-63, 
S-75, S-76, 1-2, 1-13, 1-15, 3-6, 4-31, 4-47, 4-54, 
4-55, 4-59, 4-61, 4-62, 5-1, 5-2, 5-4, 5-5, 5-6, 
5-21, 5-23, 5-24, 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 
6-8, 6-9, 6-11, 6-16, 6-17, 6-19, 6-20, 7-4, 7-5, 
7-6, 7-7, 7-8, 7-9, 7-16, 7-19, 7-20, 7-25, 9-24, 
10-2, 10-6, 11-1, 11-2, 11-3, 11-20, 12-1, 12-2, 
12-3, 12-8, 12-10, 13-2, 14-2, 14-4, 14-10, 15-1, 
15-17, 16-1, 16-4, 16-13, 16-19, 17-1, 17-6, 17-7, 
17-8, 18-3, 18-4, 18-5, 19-21, 20-1, 21-1, 22-4, 
26-3, 26-4, 26-5, 26-6, 26-7, 26-9, 26-10, 26-11, 
26-19, 26-20, 26-21, 26-23, 26-24, 26-25, 26-27, 
26-29, 26-35, 26-36, 27-16, 27-18, 27-21, 27-25, 
27-27, 29-3, 29-4, 29-7, 29-11, 29-12, 29-13, 
29-19, 29-20, 29-23, 29-36, 29-37, 29-38, 29-40, 
31-11, 31-15, 31-17, 31-18, 32-26 

Vegetation…S-7, S-10, S-12, S-21, S-23, S-27, S-28, 
S-43, S-47, S-48, S-49, S-50, S-51, S-52, S-53, S-55, 
S-56, S-57, S-58, S-59, S-60, S-61, S-62, S-64, S-70, 
S-71, S-72, S-73, S-76, S-77, 1-14, 2-1, 2-2, 3-1, 
3-15, 3-16, 3-17, 3-19, 3-20, 3-21, 3-22, 3-23, 
3-26, 3-27, 3-28, 4-68, 4-70, 4-71, 4-72, 4-76, 
4-77, 5-1, 5-10, 5-11, 5-12, 5-13, 5-14, 5-15, 5-18, 
5-21, 5-22, 5-23, 5-24, 5-26, 5-27, 5-29, 6-24, 
6-31, 7-1, 7-2, 7-5, 7-6, 7-7, 7-8, 7-9, 7-10, 7-11, 
7-13, 7-14, 7-15, 7-16, 7-25, 7-29, 7-33, 7-34, 
7-35, 8-1, 8-2, 8-8, 9-28, 10-1, 10-7, 10-10, 10-11, 
10-12, 10-13, 11-6, 11-8, 11-21, 11-23, 12-5, 14-4, 
14-5, 14-7, 14-8, 14-10, 14-11, 14-13, 14-15, 15-1, 
15-6, 15-7, 15-9, 15-11, 15-12, 15-13, 15-14, 
15-16, 15-17, 15-18, 15-19, 15-20, 15-21, 15-22, 
15-23, 15-24, 16-1, 16-2, 16-3, 16-8, 16-9, 16-13, 
16-18, 17-1, 17-2, 17-3, 17-4, 17-5, 17-6, 17-7, 

17-11, 17-15, 17-17, 17-18, 17-19, 17-20, 17-21, 
17-22, 17-23, 17-24, 17-25, 17-27, 17-29, 17-30, 
17-31, 17-32, 17-33, 17-34, 17-35, 18-1, 18-3, 
18-4, 18-5, 18-6, 18-7, 18-9, 18-20, 18-21, 18-23, 
18-26, 18-29, 18-33, 18-34, 18-44, 18-45, 18-51, 
18-52, 18-58, 18-59, 18-65, 19-11, 19-13, 19-14, 
19-15, 19-16, 19-17, 19-18, 19-20, 19-21, 19-22, 
19-23, 19-24, 19-25, 19-26, 19-27, 19-28, 20-3, 
21-2, 21-3, 21-4, 22-3, 22-4, 24-2, 25-1, 25-2, 
26-38, 26-39, 26-40, 26-41, 26-42, 26-44, 26-45, 
26-46, 26-47, 27-2, 27-4, 27-5, 27-10, 27-12, 
27-17, 27-18, 27-19, 27-23, 28-10, 28-11, 28-15, 
28-17, 28-19, 29-2, 29-3, 29-9, 29-12, 29-20, 
29-31, 29-37, 30-2, 30-3, 30-4, 30-5, 32-1, 32-4, 
32-5, 32-6, 32-8, 32-10, 32-13, 32-14, 32-15, 
32-16, 32-17, 32-18 
Genetic reserves…4-40, 5-4, 5-29, 17-7, 17-8, 

28-9 
Vegetation clearing…S-8, S-12, S-53, S-58, S-70, 

2-2, 3-16, 5-10, 5-12, 5-14, 5-15, 6-24, 7-15, 
7-16, 7-35, 10-12, 15-7, 15-13, 15-20, 15-22, 
15-23, 16-9, 17-33, 19-15, 19-20, 19-21, 
19-23, 19-25, 19-27, 21-2, 26-41, 26-42, 
26-44 

Vegetation maintenance…S-27, S-53, S-71, 3-21, 
3-27, 9-28, 10-12, 16-9, 17-20, 19-16, 19-17, 
19-18, 27-23 

Vegetation types…S-55, S-58, S-59, S-60, S-61, 
4-70, 7-1, 7-6, 17-1, 17-2, 17-3, 17-5, 17-6, 
17-7, 17-17, 17-18, 17-20, 17-21, 17-22, 
17-25, 17-29, 17-30, 17-32, 17-34, 18-1, 
18-29, 19-14, 19-20, 32-4, 32-15 

Viewer sensitivity…S-21, S-22, S-23, S-24, 4-62, 4-63, 
7-3, 7-7, 7-8, 7-9, 7-10, 7-12, 7-14, 7-15, 7-20, 
7-29, 7-31 

Viewshed…7-6, 13-12, 26-38, 32-17 
Vineyards…2-3, 5-11, 7-6, 11-34, 11-36, 17-5 
Visual resources…S-21, S-23, S-77, 2-2, 3-22, 4-50, 

4-62, 4-63, 5-13, 6-1, 6-16, 6-31, 7-1, 7-2, 7-14, 
7-15, 7-20, 7-25, 7-29, 7-33, 7-34, 7-35, 11-1, 
12-5, 26-32, 27-12, 27-15, 28-2, 28-22, 30-2, 
32-15 

Volcanic hazards…14-1, 14-2, 14-5, 14-17 

W 

Walnut Grove…5-2, 6-2, 6-4, 6-16, 6-19, 7-18, 26-20 
Washington Department of Fish and Wildlife…6-12, 

17-7, 28-16, 29-24, 29-25, 29-39, 29-41, 32-27 
Washington Energy Facility Site Evaluation Council…

1-11, 27-22, 27-29, 28-1, 28-2, 28-7, 28-9, 28-10, 
28-13, 32-20 

Washington Forest Practices Act…15-7, 19-14, 28-13 
Washington Natural Heritage Program…S-57, S-59, 

S-61, 4-70, 17-7, 17-8, 17-10, 17-11, 17-14, 17-19, 
17-20, 17-21, 17-22, 17-23, 17-24, 17-29, 17-31, 
17-32, 17-33, 18-6, 26-42, 29-3, 29-13, 29-26, 
32-16, 32-27 
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Washington State Department of Ecology…S-52, 3-25, 
10-1, 10-2, 10-9, 10-14, 14-5, 15-3, 15-10, 16-2, 
16-3, 17-34, 22-2, 26-7, 26-9, 26-29, 27-5, 27-6, 
27-7, 27-8, 27-9, 27-14, 27-16, 27-17, 28-7, 28-18, 
28-19, 28-20, 29-7, 29-8, 29-11, 29-26, 29-27, 
29-28, 29-30, 29-36, 29-42, 29-44, 30-1, 30-2, 
30-3, 31-9, 32-18, 32-20 

Washington State Department of Natural Resources…
S-4, S-8, S-9, S-11, S-12, S-13, S-14, S-15, S-16, 
S-17, S-30, S-33, S-57, S-59, S-60, 1-11, 4-31, 4-33, 
4-34, 4-38, 4-40, 4-42, 4-43, 4-44, 4-51, 4-54, 
4-70, 4-71, 4-75, 5-1, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 
5-9, 5-16, 5-18, 5-19, 5-20, 5-22, 5-24, 5-25, 5-26, 
5-27, 5-29, 5-30, 5-33, 5-34, 5-37, 6-1, 6-2, 6-3, 
6-8, 6-9, 6-10, 6-12, 6-13, 10-6, 10-8, 10-11, 11-3, 
11-5, 11-7, 11-19, 11-27, 11-30, 11-31, 11-32, 
11-33, 11-45, 15-1, 16-2, 16-4, 16-13, 17-3, 17-5, 
17-7, 17-8, 17-10, 17-11, 17-14, 17-19, 17-22, 
17-23, 17-24, 17-29, 17-30, 17-32, 18-2, 18-6, 
18-64, 19-7, 26-3, 26-9, 26-10, 26-30, 26-31, 27-1, 
28-9, 28-10, 28-11, 28-12, 28-13, 28-14, 28-15, 
28-18, 29-1, 29-3, 29-12, 29-13, 29-19, 29-26, 
29-27, 29-35, 29-38, 29-42, 29-44, 31-9, 32-16, 
32-18, 32-20, 32-27 

Washington State Department of 
Transportation…3-24, 6-2, 6-6, 26-9, 26-10, 
26-11, 26-29, 27-16, 29-28, 29-39, 29-42, 32-27 

Washington State Parks and Recreation…27-20, 31-9 
Washington State University…S-18, 6-3, 6-7, 6-16, 

6-17, 6-19, 7-16, 29-31, 32-27 
Washougal…S-8, S-9, S-17, S-18, S-19, S-20, S-21, 

S-38, S-39, S-45, S-46, S-54, S-55, S-57, S-66, S-67, 
S-68, S-69, S-70, 1-12, 1-15, 4-32, 4-57, 4-61, 
4-67, 4-69, 4-71, 5-1, 5-2, 5-5, 5-6, 5-7, 5-8, 5-26, 
5-27, 5-30, 5-31, 5-34, 5-36, 6-1, 6-2, 6-3, 6-5, 
6-6, 6-8, 6-9, 6-13, 6-14, 6-16, 6-17, 6-21, 6-23, 
6-24, 6-26, 6-28, 6-29, 6-30, 7-5, 7-6, 7-7, 7-8, 
7-9, 7-16, 7-26, 7-28, 11-2, 12-2, 12-3, 13-2, 13-3, 
14-14, 15-1, 15-2, 15-3, 15-15, 15-16, 16-4, 16-5, 
16-6, 16-14, 16-16, 16-17, 17-8, 18-6, 18-8, 18-9, 
18-34, 18-45, 18-52, 18-59, 19-1, 19-2, 19-3, 19-4, 
19-5, 19-6, 19-7, 19-9, 26-4, 26-6, 26-10, 26-19, 
26-25, 26-26, 26-40, 27-7, 27-8, 27-16, 27-18, 
27-19, 27-21, 27-25, 27-30, 28-15, 28-19, 29-4, 
29-18, 29-28, 29-31, 29-35, 31-11, 31-13, 31-16 

Washougal River…S-17, S-18, S-19, S-20, S-21, S-38, 
S-45, S-46, S-54, S-55, 4-32, 4-61, 4-67, 4-69, 5-5, 
5-6, 5-27, 5-36, 6-2, 6-3, 6-5, 6-13, 6-14, 6-16, 
6-17, 6-21, 6-23, 6-24, 6-26, 6-28, 6-30, 7-5, 7-7, 
7-8, 7-9, 7-26, 13-3, 14-14, 15-2, 15-15, 15-16, 
16-4, 16-5, 16-6, 16-14, 16-16, 16-17, 18-6, 18-8, 
19-2, 19-3, 19-4, 19-5, 19-6, 19-7, 27-8, 27-19, 
28-19, 31-13 

Washougal River Greenway…S-18, S-19, S-20, S-21, 
4-61, 6-2, 6-3, 6-5, 6-13, 6-14, 6-16, 6-17, 6-21, 
6-23, 6-24, 6-26, 6-28, 6-30, 7-7 

Water resources 
Streams on the 303(d) list…15-2, 15-3, 15-5, 15-7, 

15-12, 15-23, 26-40, 27-7, 29-26 

Water crossings…4-56, 27-18, 27-19 
Water quality…S-48, S-49, S-53, S-70, S-71, 4-68, 

4-76, 4-77, 14-6, 15-2, 15-7, 15-8, 15-12, 
15-13, 15-17, 15-19, 15-20, 15-21, 15-22, 
15-23, 15-24, 16-1, 16-2, 16-7, 16-8, 16-9, 
16-10, 16-13, 16-14, 16-16, 16-17, 16-18, 
16-19, 19-8, 19-11, 19-13, 19-15, 19-17, 
26-40, 26-41, 26-45, 27-6, 27-7, 28-3, 28-7, 
28-11, 28-18, 28-19, 28-20, 28-24, 29-26, 
32-3, 32-7 

Water rights…S-47, 15-3, 15-4, 15-6, 15-9, 15-10, 
28-24, 29-26 

Watershed function…S-47, S-49, S-50, S-51, 4-68, 
15-7, 15-14, 15-17, 15-18, 15-19, 15-20, 
15-21, 15-22, 15-23, 19-14, 19-21, 19-22, 
19-23, 19-24, 19-25, 19-26, 19-27 

WDFW…S-57, S-62, S-63, S-64, S-65, S-66, S-67, S-68, 
S-69, S-70, S-78, 4-71, 4-72, 6-9, 6-12, 14-8, 16-3, 
17-7, 17-10, 18-1, 18-2, 18-3, 18-4, 18-5, 18-6, 
18-7, 18-8, 18-9, 18-10, 18-11, 18-14, 18-15, 
18-16, 18-17, 18-18, 18-19, 18-20, 18-21, 18-22, 
18-23, 18-26, 18-27, 18-28, 18-32, 18-33, 18-34, 
18-35, 18-36, 18-37, 18-38, 18-39, 18-40, 18-41, 
18-42, 18-43, 18-44, 18-45, 18-46, 18-47, 18-48, 
18-49, 18-50, 18-51, 18-52, 18-53, 18-54, 18-55, 
18-56, 18-58, 18-59, 18-60, 18-61, 18-62, 18-63, 
18-64, 18-65, 19-1, 19-7, 26-43, 26-44, 26-45, 
27-1, 28-16, 29-24, 29-27, 29-41, 31-9, 32-5, 
32-12, 32-13, 32-15, 32-16, 32-17, 32-27 

Weeds…S-52, S-53, S-55, S-57, S-58, 3-21, 3-22, 3-27, 
4-69, 5-11, 5-12, 5-15, 6-31, 10-7, 10-13, 11-23, 
15-9, 15-11, 16-8, 16-9, 16-13, 17-15, 17-16, 
17-17, 17-19, 17-20, 17-21, 17-22, 17-23, 17-34, 
18-23, 19-16, 26-38, 26-43, 27-4, 27-10, 27-22, 
27-23, 28-11, 28-17, 29-3, 29-12, 29-14, 29-24, 
29-28, 29-31, 32-2, 32-9, 32-11 

Wells…S-28, S-47, S-48, S-49, 3-21, 4-76, 10-4, 10-13, 
11-3, 15-3, 15-4, 15-6, 15-9, 15-11, 15-12, 15-13, 
15-24, 18-4, 29-26, 32-15, 32-18 
Wellhead protection areas…S-47, S-49, S-50, 

S-51, S-52, 4-68, 15-4, 15-6, 15-8, 15-14, 
15-18, 15-20, 15-22, 15-24, 32-18 

Western Electricity Coordinating Council…S-1-8, 2-2, 
2-3, 29-28, 32-27 

Western pond turtle…S-66, S-67, S-68, S-69, 4-71, 
18-14 

Western Yacolt Burn State Forest…S-20, S-24, 4-62, 
6-2, 6-3, 6-9, 6-12, 6-13, 6-27, 7-31 

Wetlands…S-4, S-7, S-10, S-42, S-52, S-53, S-54, S-55, 
S-56, S-58, S-62, S-63, S-64, S-65, S-66, S-67, S-68, 
S-69, S-70, S-77, 1-14, 2-3, 3-25, 3-26, 3-27, 4-40, 
4-53, 4-69, 4-71, 4-72, 4-76, 4-77, 5-1, 5-3, 5-16, 
6-11, 7-11, 9-29, 9-31, 9-32, 9-33, 11-8, 12-5, 
14-1, 14-3, 14-5, 14-7, 15-1, 15-8, 15-12, 16-1, 
16-2, 16-3, 16-4, 16-5, 16-6, 16-7, 16-8, 16-9, 
16-10, 16-12, 16-13, 16-14, 16-15, 16-16, 16-17, 
16-18, 16-19, 17-1, 17-2, 17-3, 17-4, 17-5, 17-6, 
17-10, 17-12, 17-13, 17-14, 17-16, 17-17, 17-18, 
17-20, 17-21, 17-22, 17-33, 18-1, 18-2, 18-3, 18-4, 
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18-5, 18-8, 18-9, 18-10, 18-11, 18-12, 18-13, 
18-14, 18-16, 18-17, 18-19, 18-21, 18-22, 18-23, 
18-24, 18-25, 18-26, 18-27, 18-33, 18-35, 18-36, 
18-38, 18-39, 18-40, 18-41, 18-42, 18-44, 18-47, 
18-50, 18-51, 18-54, 18-55, 18-58, 18-60, 18-61, 
18-63, 18-64, 24-1, 24-2, 25-1, 26-19, 26-20, 
26-41, 26-42, 26-44, 27-3, 27-6, 27-8, 27-9, 27-12, 
27-17, 27-18, 27-19, 27-20, 27-21, 27-30, 28-7, 
28-11, 28-18, 28-19, 28-24, 29-6, 29-11, 29-12, 
29-22, 29-32, 29-35, 29-42, 29-43, 30-2, 30-4, 
32-5, 32-7, 32-8, 32-12, 32-17, 32-18 
Aquatic bed…52, S-53, 4-69, 16-2, 16-12, 17-2, 

17-6, 32-1, 32-24 
Fill of wetlands…37, S-52, S-54, 1-11, 4-69, 6-31, 

7-14, 10-2, 12-7, 14-5, 15-8, 16-1, 16-8, 16-9, 
16-12, 16-13, 16-14, 16-15, 16-16, 16-17, 
16-18, 17-34, 19-15, 26-17, 26-41, 27-5, 27-6, 
27-8, 27-20, 28-7, 28-15, 28-19, 28-20, 28-24, 
32-4 

Palustrine emergent…16-2, 17-6, 32-24 
Scrub-shrub wetland…S-52, S-53, S-54, S-55, S-56, 

S-65, 4-69, 4-77, 16-2, 16-4, 16-5, 16-6, 16-7, 
16-9, 16-10, 16-13, 16-14, 16-15, 16-16, 
16-17, 17-2, 17-4, 17-5, 17-10, 18-9, 18-21, 
18-27, 18-33, 18-44, 18-51, 18-56, 18-58, 
27-8, 32-25 

Wetland buffers…52, S-53, 3-25, 4-76, 16-8, 16-9, 
16-10 

Wetland mitigation…10, 5-16, 26-19, 27-6, 28-7 
Weyerhaeuser8, S-13, 4-38, 4-43, 4-51, 4-54, 5-1, 5-3, 

5-7, 5-8, 5-9, 5-22, 5-26, 5-27, 5-31, 5-34, 6-12, 
10-11, 11-37, 11-38, 26-5, 26-7, 26-9, 31-11, 
32-16 

White-tailed deer, Columbian…S-63, S-64, 18-4, 18-9, 
18-11, 18-13, 18-21, 18-22, 26-44, 27-1, 27-2, 
29-38 

Wildlife…S-7, S-12, S-17, S-52, S-61, S-62, S-63, S-64, 
S-65, S-66, S-67, S-68, S-69, S-70, S-78, 1-14, 2-2, 
3-27, 4-38, 4-43, 4-45, 4-50, 4-51, 4-56, 4-71, 
4-72, 4-77, 5-1, 5-3, 5-4, 5-7, 5-8, 5-11, 5-12, 
5-15, 5-24, 6-1, 6-3, 6-14, 7-2, 10-7, 11-8, 11-26, 
11-37, 11-38, 12-5, 14-4, 15-2, 16-1, 16-2, 16-3, 
16-7, 16-18, 17-7, 18-1, 18-2, 18-3, 18-4, 18-5, 
18-6, 18-8, 18-10, 18-11, 18-19, 18-20, 18-21, 
18-22, 18-23, 18-25, 18-26, 18-27, 18-28, 18-32, 
18-33, 18-41, 18-42, 18-43, 18-44, 18-48, 18-49, 
18-50, 18-51, 18-52, 18-55, 18-56, 18-57, 18-58, 
18-59, 18-63, 18-64, 18-65, 24-2, 25-2, 26-43, 
26-44, 26-45, 27-1, 27-2, 27-3, 27-12, 27-20, 28-7, 
28-8, 28-11, 28-12, 28-13, 28-16, 28-17, 28-22, 
29-16, 29-24, 29-35, 29-36, 29-38, 29-41, 30-1, 
30-2, 30-3, 30-4, 30-5, 32-2, 32-5, 32-7, 32-13, 
32-15, 32-17 

Wind power…S-2, 1-10, 1-16, 28-9, 28-16, 29-24 
Woodland…S-67, S-68, S-69, 4-31, 5-2, 6-2, 6-9, 11-2, 

12-2, 18-5, 18-16, 18-38, 18-45, 18-52, 18-59, 
26-4, 26-6, 26-10, 26-18, 26-28, 26-44, 29-6, 
29-12, 29-29, 29-32, 31-11 

Y 

Yacolt…S-17, S-19, S-20, S-21, S-22, S-29, S-30, S-46, 
4-38, 4-44, 4-61, 5-2, 5-4, 5-8, 5-28, 5-32, 5-35, 
6-1, 6-2, 6-5, 6-6, 6-8, 6-12, 6-21, 6-22, 6-24, 
6-25, 6-28, 6-29, 7-5, 7-9, 7-31, 10-6, 10-14, 11-1, 
11-2, 12-2, 15-1, 26-4, 29-5, 29-27, 29-29, 29-32, 
31-11, 31-18 

Yale…S-6, S-7, S-17, S-20, S-22, S-24, S-36, S-42, S-45, 
S-56, S-68, S-69, 4-63, 4-67, 4-71, 5-2, 5-4, 5-32, 
6-2, 6-3, 6-11, 6-13, 6-24, 6-25, 6-27, 7-5, 7-9, 
7-10, 7-31, 7-32, 7-33, 11-2, 12-2, 12-3, 12-10, 
12-11, 12-13, 14-3, 14-14, 15-21, 16-6, 16-16, 
17-2, 17-4, 18-8, 18-10, 18-15, 18-52, 18-53, 
18-60, 19-25, 26-5, 26-7, 26-28, 29-37, 31-15 

Z 

Zoning…S-26, 5-5, 5-7, 5-8, 10-4, 27-21, 27-24, 27-25, 
27-27, 27-28, 27-30, 27-31, 28-6, 29-9 
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