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4.5 WILDLIFE AND AQUATIC RESOURCES 

4.5.1 Wildlife 

The proposed Project area provides suitable habitat for a number of wildlife species associated 
with the coastal, mid-coastal, interior foothills, and mountain terrains that construction and 
operation of the proposed Project could affect.  Wildlife for each major component of the 
proposed Project is described below. 

4.5.1.1 Waterway for LNG Marine Traffic 

Birds 
The BLM has documented 275 avian species using habitats on or near the North Spit of Coos 
Bay (BLM 2005).  LBJ Enterprises (2006) documented 151 avian species during pre-
construction surveys of the Jordan Cove LNG terminal site at the end of the waterway for LNG 
marine traffic, including two additional species not documented by BLM.  A mosaic of habitat 
types occurs within and near Coos Bay within the LNG carrier transit route zones.  Some of the 
most important habitat types for birds along the waterway include nearshore rocks and islands, 
beaches, dunes, coastal forests, and palustrine and estuarine wetlands.  However, birds may be 
found in all habitats along the waterway, including disturbed and developed habitat and open 
water. 

Seabirds  
Although the length of the Oregon coast is less than a quarter of the entire California–Oregon–
Washington coastline, over one-half of the nesting seabirds of the entire continental U.S. Pacific 
coastline are found along the Oregon coast (Oregon Ocean Resources Management Task Force 
1991).  In total, 13 seabird species breed along Oregon’s coast.  Offshore rocks and islands 
provide critical nesting habitat for seabirds.  Seabirds depend on relatively undisturbed coastal 
nesting habitats and on the rich coastal waters for food (Oregon Ocean Resources Management 
Task Force 1991).  Foraging habitat can differ by species; some species such as the sooty 
shearwater (Puffinus griseus) and the northern fulmar (Fulmarus glacialis) are found primarily 
along the mid- and outer-shelf, while California and western gull (Larus californicus, L. 
occidentalis) occur only in the nearshore (Oregon Ocean Resources Management Task Force 
1991).  Nearshore rocks and islands are also important rest over locations for migratory species.  
Foraging sea birds can be encountered along the entire proposed LNG carrier transit route.  
Nearshore rocks and islands are of greatest importance to seabirds for nesting habitat. 

Shorebirds 

Foraging habitat for shorebirds includes inter-tidal mudflats, rocky inter-tidal, estuaries, salt 
marshes, and beaches.  Shorebirds are most often associated with exposed mudflats for foraging 
and salt marshes for resting and preening.  The vast majority of shorebirds are migratory and 
non-breeders in Coos Bay.  An important exception would be the western snowy plover 
(Charadrius alexandrinus nivosus), which nests on upper beaches on the North Spit of Coos 
Bay.  Shorebirds are most likely to be encountered along the beaches of the North Spit of Coos 
Bay and within the bay along tidal mudflats, salt marshes, and other exposed estuarine habitat, 
Hazard Zones 1, 2, and 3. 
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Waterfowl 
Coos Bay has long been recognized as an important migration and wintering waterfowl location.  
Waterfowl are most likely to be encountered within Coos Bay and the immediate near shore 
habitat. 

Passerines (Songbirds) 
Breeding and feeding habitat for migratory passerines is associated with terrestrial and wetland 
habitat within Coos Bay.  Important habitat includes coastal scrub-shrub, coastal dune forest and 
palustrine wetlands.  In the case of swallows, human-made structures can be important structures 
for nesting colonies.  Passerines are most likely encountered in suitable terrestrial habitats along 
the proposed LNG carrier transit route. 

Wading Birds 
Several wading birds species are resident within the Coos Bay area and the North Spit.  Wading 
birds are typically colonial when nesting and therefore are sensitive to anthropogenic 
disturbance.  Wading birds hunt in a variety of habitat types from fields and meadows to 
palustrine and estuarine wetlands.  At least two historic great blue heron (Ardea herodias) 
rookeries occur within close proximity to the Jordan Cove LNG terminal site area (LBJ 2006).  
Wading birds are most likely to be encountered along the proposed LNG carrier transit route 
zones once within Coos Bay. 

Birds of Prey 
Predatory birds are abundant year round residents in Coos Bay.  The BLM has observed 14 
species (BLM 2005), and surveys conducted by LBJ (2006) detected both peregrine falcons 
(Falco peregrinus) and bald eagles (Haliaeetus leucocephalus) near the Jordan Cove site.  Coos 
Bay and the North Spit provide a mosaic of habitat types with abundant prey for raptors.  White-
tailed kites (Elanus leucurus) were regularly observed during 2005 surveys especially near 
Henderson Marsh.  The osprey (Pandion haliaetus) is relatively common near river estuaries and 
bays and nests on human-made structures including the Roseburg Lumber Company light poles.  

Predatory birds (i.e., hawks and owls) are most likely to be encountered within terrestrial habitats 
in the Coos Bay area.  However, osprey, falcons, and eagles may be encountered in nearshore 
habitats along the proposed LNG carrier transit route.  Falcons in particular are likely to be 
associated with salt marsh and tidal mudflats where shorebirds are likely to be abundant. 

Migratory Birds 
The southern Oregon coast provides wintering and migratory habitat for waterfowl of the Pacific 
Flyway.  Coos Bay is one of a number of important areas for shorebirds between San Francisco 
Bay and British Columbia.  Key areas for migrating shorebirds include Coos Bay and the 
beaches and deflation plains in the Oregon Dunes NRA.  Coos Bay's extensive eelgrass beds, 
productive sloughs, intertidal algal flats, and substantial tidal marshes provide valuable habitat 
for thousands of shorebirds.  Coos Bay had the third highest total count of waterfowl on the 
Oregon Coast in a March 1992 aerial survey.   
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Amphibians and Reptiles 
The BLM recognizes 11 species of amphibians (8 salamanders, 3 frogs) occurring on the North 
Spit (BLM 2005).  Despite the presence and continual threat of invasion by non-native bullfrogs 
(Rana catesbeiana), native amphibians were observed within suitable habitat during surveys of 
the proposed LNG terminal site conducted by Jordan Cove.  Northern red-legged frogs (Rana 
aurora aurora) and northwestern salamanders (Ambystoma gracile) are abundant within some 
wetlands within the Jordan Cove site area.  It is likely that where non-native fish and bullfrog 
have not been introduced or invaded, native amphibians are present.  The BLM has observed at 
least ten species of reptiles on the North Spit (BLM 2005) including the northwestern pond turtle 
(Clemmys marmorata marmorata).  However, northwestern pond turtle were not observed 
during limited pre-construction wildlife surveys of the Jordan Cove site area (LBJ 2006).  
Palustrine wetlands are relatively common on the North Spit so it is likely that a substantial 
amphibian and reptile assemblage exists.  With the exception of sea turtles, amphibians and 
reptiles would be encountered in terrestrial habitats along the LNG carrier transit route.  Suitable 
habitat for amphibians and reptiles exists throughout the North Spit of Coos Bay. 

Mammals 
Overall, the BLM has documented 58 mammal species on the North Spit (BLM 2005), while 
pre-construction wildlife surveys of the Jordan Cove site area documented 16 mammal species 
(LBJ 2006).  Coos Bay and the North Spit provide a substantial amount of high quality habitat 
allowing for a diverse assemblage of mammals.  For example, nine species of bat are known to 
occur on the North Spit (BLM 2005).  While bat specific surveys were not completed during the 
pre-construction wildlife surveys, the mosaic of habitat types and abundant over-water foraging 
habitat present within the Coos Bay area suggest bat presence is high.  The pacific fisher (Martes 
pennanti pacificus) and American marten (Martes americana), as well as large mammals such as 
mountain lion (Felis concolor), Roosevelt elk (Cervise elaphus roosevelti), and black bear 
(Ursus americanus) have been documented on the North Spit (BLM 2005).  

With the exception of pinnipeds (i.e., seals) discussed in section 4.5.2, all mammals encountered 
along the proposed LNG carrier transit route zones would be in terrestrial habitat types in Coos 
Bay or along the North Spit.  Bats may be encountered at any point along the proposed transit 
route within Coos Bay itself. 

General Impacts and Mitigation 
Direct effects to animals in terrestrial habitats along the waterway for LNG marine traffic could 
include direct mortality if they were not able to flee from an explosion or oil spill, or the loss 
and/or modification of habitat in the event of an accident.  If an unignited LNG spill were to 
occur along the LNG carrier transit route, the LNG would float on the water until it vaporizes 
and would not have an adverse effect on the underwater resource.  Some cooling of the upper 
water layers closest to the LNG spill would be expected, but would not likely cause the overall 
water column to cool to the point of affecting the protected area or species, given the ambient 
water temperatures in the transit route.  If the vapor from an LNG spill were to come in contact 
with an ignition source, the resulting fire would burn back to the spill source and would affect 
species on the water or in the protected area that came in direct contact with the fire.  Species in 
the water may not be affected, as the fire would be above the water in the area of the spill where 
the vaporized LNG is at flammable levels.  In either case of lower or higher water temperatures 
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based on the spill scenario, mobile species would move out of the area until the water 
temperatures return to normal.   

The likelihood of an LNG carrier losing steerage, running aground and physically damaging 
habitat is unlikely because the channel geometry would serve to keep the LNG carrier within the 
confines of the channel.  In addition, the LNG carrier would always be under tug escort when in 
the channel.  The tugs would keep the LNG carrier under control and not allow it to run aground 
in the event of a steering or other control failure. 

LNG carriers in the transit route could affect migratory birds should an LNG spill occur while 
birds are flying directly through the spill area and come in direct contact with either the unignited 
or ignited spill or by an ignited spill affecting the habitat of the migratory birds.  In order for an 
unignited spill, or vapor cloud, to affect a bird species flying through the vapor cloud, the bird 
would have to be flying at a level close to the spill where the vapor concentrations would be high 
enough to cause asphyxiation.  This is unlikely unless the spill was in the route to the habitat that 
the bird was descending and no other habitat was available.  Given the amount of migratory bird 
habitat along the ship transit route, this would seem to be an unlikely scenario.  If the spill were 
ignited, it would seem likely that the birds would avoid the heat and the smoke of the fire and the 
only way that an effect could occur is if the vapor cloud ignited at the exact same time that the 
bird flew through it.  Because of safety and security measures that would be required by the 
Coast Guard, the probability of an LNG release is extremely remote. 

The maximum flammable range a vapor cloud could extend would be to the outer limits of the 
2.2 mile zone and if an ignition source were present, the resulting fire could burn back to the 
source of the spill, directly injuring any habitat in the path.  This could result in injury to parts of 
the terrestrial habitat, but would not result in long-term damage to the habitat or the plant 
community.  The probability of these scenarios occurring is extremely remote given the marine 
transit safety and security measures employed and the unlikely spill of LNG cargo due to 
collisions, allisions, and potential terrorist attacks. 

4.5.1.2 Jordan Cove LNG Terminal 

Approximately 160 species of amphibians, reptiles, birds, and mammals were recorded on or 
adjacent to the Jordan Cove site during surveys conducted by Jordan Cove from June to 
December 2005 and in early 2006.  The species that occur in the LNG terminal area are generally 
the same species that occur in habitats adjacent to the waterway for LNG marine traffic, as the 
habitats are the same.  The majority of wildlife species detected on or adjacent to the Jordan 
Cove LNG terminal site during the 2005/2006 surveys were birds (147 species).  

Less mobile wildlife species that are not able to move away from construction activities during 
clearing and site preparation for the LNG terminal could experience direct mortality.  More 
mobile species would likely be displaced from the site during active construction.  However, the 
primary impact to wildlife from construction and operation of the LNG terminal would be habitat 
loss.  The relatively natural habitat that would be affected most heavily by construction of the 
Jordan Cove facilities is the dune forest, with lesser impacts to non-native grasslands and 
herbaceous associations.  The natural habitats that would be affected most heavily by the Port’s 
construction of the slip and access channel are open-water habitat and dune forest, with lesser 
impacts to shoreline habitat.  
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Jordan Cove, in coordination with the ODFW and following the guidelines of the ODFW Fish 
and Wildlife Habitat Mitigation Policy (see section 4.5.1.4 for description of policy and habitat 
categorization scheme), determined that approximately 47.8 acres of existing Habitat Category 4 
would be converted to Habitat Category 6, unimportant to wildlife and lacking high restoration 
potential and would require some type of mitigation.  An additional 4.2 acres of Habitat 
Category 4 would be converted to Habitat Category 5, and 6.4 acres of the access road easement 
would not change from the pre-construction Habitat Category 6.  Mitigation would be 
accomplished through in-kind and/or out-of-kind, off proximity habitat enhancement or 
protection to achieve the habitat replacement ratios acceptable to ODFW in terms of quantity and 
quality.  

Construction of the slip and access channel would impact approximately 5.6 acres of the 
intertidal unvegetated sand-mud flat (Habitat Category 4), 6.14 acres of intertidal algal flat 
(Habitat Category 4), and 1.15 acres of eelgrass (Habitat Category 3).  The Port has proposed 
compensatory mitigation for this impact (see discussion of proposed mitigation in section 
4.3.3.2).  Construction of the slip would also affect approximately 21 acres of dune forest and 20 
acres of disturbed upland habitat.  These habitat types are common within the general vicinity of 
the slip, and mitigation acceptable to the ODFW would be provided for each of the habitats 
affected. 

Comments were received during scoping regarding potential impacts to wildlife from emissions 
from the LNG terminal during operation.  Due to the combustion of gas, operation of the 
terminal would result in increased emissions of nitrogen oxides and carbon monoxide.  Estimated 
air emissions, air quality standards and compliance with regulatory requirements, and proposed 
mitigation measures for air quality are addressed in detail in section 4.11.1.  The proposed LNG 
terminal would be required to operate in compliance with U.S. ambient air quality standards, 
which were established to protect the sensitive individual from adverse impact from criteria air 
pollutants.  Compliance with these standards would also protect wildlife. 

Potential indirect effects on wildlife from increased human presence at the LNG terminal during 
operation would be minimal because the number of full time employees required to operate the 
LNG terminal would be 56.  The current number of people employed at facilities operating on 
the North Spit is approximately 110 (Southport Lumber Products – 70, Roseburg – 20, DB 
Western Marine Division – 20).  The LNG terminal would result in a large but temporary 
increase in people employed on the North Spit during construction (up to 929 construction 
workers) and a much smaller long-term increase of operations staff (56 employees at the LNG 
terminal and approximately 20 at the slip and cargo terminal).  Construction would take 36 
months, and the number of construction personnel would peak at between 900 and 1,000 workers 
in months 18 and 19.  It is difficult to predict how the increase in long-term employment due to 
the future development of the North Spit would translate into increased recreational use of areas 
near the proposed terminal site.  However, it is reasonable to assume that the Jordan Cove and 
Port operations staff, their family, and friends would be introduced to the area, and some minor 
increases in recreational use could occur. 



 

 4.5 – Wildlife and Aquatic Resources 4.5-6

Specific wildlife groups or species are discussed below. 

Birds 
With the exception of seabirds, birds that are known or that likely occur within the LNG terminal 
site are the same as described in the previous section for Waterway for LNG Marine Traffic, and 
would include shorebirds, waterfowl, passerines, wading birds, birds of prey, and migratory 
birds.  The seabirds described under Waterway for LNG Marine Traffic could also occur on the 
site or adjacent Coos Bay water, but no seabird nesting habitat is present on the site.   

Great Blue Heron Rookery 
There is an historical great blue heron (Ardea herodias) rookery near the beginning of Jordan 
Cove Road (on both sides of Trans-Pacific Parkway), about 2,000 feet to the east of the LNG 
terminal site, and about 300 feet from Jordan Cove Road.  This rookery was most recently visited 
on November 1, 2006, during a site visit with ODFW and BLM biologists and was found to be 
inactive, but still contained some nests.  The BLM biologist noted that it has been inactive the 
previous two breeding seasons (BLM biologist, pers. comm.).  Another historical rookery is 
located adjacent to the proposed LNG terminal site on the south side of Henderson Marsh; it has 
not been active for several years (BLM biologist, pers. comm.).  No evidence of great blue heron 
breeding in the area was observed during the 2005 or 2006 preconstruction surveys. 

The great blue heron rookery located 300 feet from the Jordan Cove Road would be subject to 
potential disturbance from noise from construction traffic using Jordan Cove Road.  The rookery 
is currently subject to noise from truck traffic delivering chips to the Roseburg wood chip export 
facility.  If it were to become active again, the nesting birds could be disturbed by the additional 
Jordan Cove construction traffic.  Similarly, the historical rookery south of Henderson Marsh 
could be affected by construction noise if the rookery was active during site construction.  
Currently, Jordan Cove has proposed no mitigation for potential impacts because neither rookery 
is active.  However, Jordan Cove would conduct spring status assessments annually of both 
rookeries.  In the event that either rookery becomes active, Jordan Cove, in consultation with 
ODFW local biologists, would develop an appropriate mitigation plan depending on the status of 
construction or potential for indirect effects. 

Neotropical Migrants 
Some neotropical migrants, birds that breed in North America and overwinter in the tropics, were 
detected during surveys of the proposed LNG terminal and slip site, and many more are likely to 
occur, especially as migrants.  These are largely forest-nesting species and thus some would 
likely be affected by vegetation clearing that would be required for construction and operation of 
the proposed LNG terminal and slip.  Examples of neotropical migrants detected at the proposed 
LNG terminal site include olive-sided flycatcher, Wilson’s warbler, orange-crowned warbler, 
and Swainson’s thrush. 

To comply with the MBTA, Jordan Cove has proposed that any vegetation removal on the LNG 
terminal and slip site during the nesting season would be preceded by intensive searching for 
nests to determine the presence of nesting migratory birds.  Should active nests be found, 
clearing activity would be delayed until the young birds have fledged (or failed due to natural 
causes).  Active nests found outside the area of direct disturbance, but close enough for potential 
disturbance from noise or human activity (with that distance depending on the species) would be 
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monitored and construction suspended if disturbance under the provisions of the MBTA was 
found to occur. 

Amphibians and Reptiles 
Species occurring at the proposed LNG terminal site are the same as those occurring in terrestrial 
habitats adjacent to the waterway for LNG marine traffic, and are discussed in the previous 
section.  Jordan Cove conducted an on-site assessment of amphibians and reptiles on September 
8 and 9, 2005.  This timing coincides with the latter portion of the dry season, when most 
amphibian species are difficult to detect.  Because there is still some concern in confirming the 
presence or absence of these species, Jordan Cove would conduct surveys of areas to be affected 
by construction of the proposed LNG terminal facilities prior to construction to confirm species 
occurrence or absence. 

Potential impacts to amphibians and reptiles would be direct mortality from construction if they 
were not able to avoid equipment or traffic, and habitat loss.  Jordan Cove would mitigate for 
habitat loss as described above. 

Mammals 
Like birds, amphibians, reptiles, and mammals occurring at the proposed LNG terminal site are 
expected to be the same as those occurring in terrestrial habitats adjacent to the waterway for 
LNG marine traffic, and are discussed in the previous section.  Potential impacts to mammals 
would be direct mortality from construction if less mobile species are not able to avoid 
equipment or traffic, or displacement from the site.  Increased vehicle traffic along Jordan Cove 
Road during construction of the proposed facilities would increase the potential for collisions.  
Long-term impact would be habitat loss.  Due to the already disturbed nature of much of the site, 
it is not anticipated that construction and operation of the proposed LNG terminal and slip would 
have measurable effects on wildlife.  However, Jordan Cove would also provide general 
mitigation for habitat loss as described above. 

Specific bat surveys have not been conducted, but potentially suitable foraging habitat for many 
species occurs in areas of the proposed LNG terminal and slip, particularly around palustrine 
wetlands where insect prey is likely most abundant.  Because the wetland areas would not be 
affected by either the proposed LNG terminal facilities or the slip, no effect on foraging habitat 
for bats is anticipated.  Unidentified bats were observed in one of the buildings on the Roseburg 
property on July 21, 2005.  Breeding and roosting sites are probably very limited due to the high 
level of disturbance at the proposed site, as well as the absence of more typical bat habitat such 
as cliffs, rock outcrops, bridges, caves, mines, and large snags.  Some habitat for those species 
that roost under bark is available in the dune forest habitat on the proposed LNG terminal site.  
As with other mammals, it is not anticipated that construction and operation of the proposed 
LNG terminal and slip would have measurable effects on bats due to the already disturbed nature 
of much of the site; however, Jordan Cove would provide off-site mitigation for habitat loss, 
including potential forest roosting habit, as previously described in accordance with ODFW 
policies. 
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4.5.1.3 Pacific Connector Pipeline 

In general, the areas crossed by the proposed Pacific Connector pipeline provide diverse habitat 
for wildlife, ranging from vegetated sand dunes to forests and woodlands to grasslands and 
shrublands, resulting in a diverse array of wildlife species.  Overall, 47 amphibians and reptiles, 
278 birds, and 106 mammals are known or suspected to occur within the areas crossed by the 
proposed Pacific Connector pipeline based on their habitat associations (habitats known or likely 
to be crossed by the proposed pipeline) or direct observation.    

Specialized habitat features also occur within the vicinity of the proposed Pacific Connector 
pipeline area.  Such features include cliffs that provide nesting for peregrine falcons and possibly 
other raptors.  Dead standing trees (snags) provide roosting locations for several bat species and 
nesting locations for several raptor species and cavity-nesting birds.  LWD is present, which is 
often associated with amphibians and reptiles, and caves are present, which some bat species use 
as hibernacula.  Pacific Connector’s Environmental Resource Report 3, Appendix D, Table 3D-
1, filed with its September 4, 2007 application to the FERC, provides a list of species and 
associated habitat elements that are known or suspected to occur along the proposed pipeline 
route.  The following sections summarize this information. 

Birds 
Based on their distributions in southwestern Oregon, 278 bird species may be present in habitats 
that would be crossed by the Pacific Connector pipeline.  The highest diversity of bird species 
can be expected in habitats associated with agriculture, pastures, and mixed environs (173 
species).  Many species are also associated with riparian-wetland habitats (154 species), 
herbaceous wetlands (136 species), bays and estuaries (132 species), and also developed-urban 
and mixed environs (131 species).  An estimated 86 to 125 bird species are associated with 
forests and woodlands, 75 species are associated with sagebrush shrub-steppe, and 79 species 
with eastside grasslands.   

Annual breeding bird survey (BBS) counts were used to determine additional potential bird 
species presence within habitats crossed by the Pacific Connector pipeline.  Using historical data 
from BBS routes in the vicinity of the proposed pipeline, 227 species were observed along these 
routes.  The disparity in number of bird species between BBS data (counted or observed) and 
habitat associations (predicted) is likely due to the fact that the BBS does not usually document 
all of the species possibly present at the time of the survey (i.e., nocturnal owls and birds that do 
not sing or call regularly), species reported are present only during the season of the survey, and 
survey routes may not include or be representative of all habitat types crossed by the pipeline.  
Regardless, the BBS survey counts can be used as an index of some species’ population trends 
over time. 

From 1980 to 2005, data from 27 BBS routes are available within the region surrounding the 
proposed Pacific Connector pipeline project area (Sauer et al. 2005), including four routes in 
northern California.  For species with close associations with various habitat types and with 
adequate data from 1980 to 2005, 52 species’ populations have apparently increased, 27 species 
show decreasing population trends, and 40 species showed no apparent trend (neither increasing 
nor decreasing over time).  Of the 227 BBS species observed in the proposed Pacific Connector 
pipeline project area, 215 species are listed as Nearctic-Neotropical migratory birds by FWS, 
Division of Bird Habitat Conservation, pursuant to the Neotropical Migratory Bird Conservation 
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Act.  All of the 27 bird species with significant declining trends are neotropical migrants as are 
all of the 52 species with increasing trends. 

The southern Oregon coastline provides wintering and migratory habitat for waterfowl of the 
Pacific Flyway (Bellrose 1976).  Coos Bay, the beaches and deflation plains in the Oregon 
Dunes National Recreation Area (north of Coos Bay) are key areas for migrating shorebirds, 
which would use the areas mainly during spring and fall migrations (Marshall et al. 2006).  Coos 
Bay's eelgrass beds, productive sloughs, sand dunes, mudflats and tidal salt marshes provide 
valuable habitat for thousands of shorebirds.   

Many migratory species have been observed during the annual Christmas Bird Count (CBC), 
sponsored by the Audubon Society.  At least 285 bird species (common names are reported and 
have not been standardized) have been counted at six locations proximate to the proposed Pacific 
Connector pipeline project area combined, from Coos Bay to Klamath Falls.  While the 176 
species have been reported both by BBS and CBC, 108 species have only been reported by CBC 
and most of those have been observed at the Coos Bay and Coquille Valley CBC locations.  The 
species include various seabirds (auklets, murres, guillemots, jaegers, gulls, albatrosses, 
shearwaters, cormorants), waterfowl (scoters, geese, swans), and shorebirds (dowitchers, 
sandpipers, plovers, turnstones). 

Several raptor species are known or suspected to nest, migrate, and seasonally reside in the 
general vicinity of the proposed pipeline route.  Those reported for BBS routes in the region 
include turkey vulture, osprey, white-tailed kite, bald eagle, northern harrier, sharp-shinned 
hawk, Cooper’s hawk, northern goshawk, Swainson’s hawk, red-tailed hawk, ferruginous hawk, 
golden eagle, American kestrel, American peregrine falcon, and prairie falcon.  There are also 
several species of owls that have been documented on BBS routes and are likely to occur in the 
areas crossed by the proposed pipeline.  They include barn owl, barred owl, western screech owl, 
great horned owl, northern pygmy-owl, NSO, great gray owl, and short-eared owl.   

Several additional raptor species and owls have also been observed during CBC surveys, 
including red-shouldered hawk, Harlan’s hawk, rough-legged hawk, gyrfalcon, merlins, northern 
saw-whet owl, snowy owl, and burrowing owl.  Additionally, Johnson and O’Neil (2001) list 
flammulated owls and long-eared owls as occurring in habitat types coinciding with the proposed 
Pacific Connector pipeline route.  The burrowing owl, boreal owl, flammulated owl, great gray 
owl, northern pygmy owl, northern goshawk, ferruginous hawk, merlin, and Swainson’s hawk 
have special state or BLM status and are addressed in section 4.6.  The NSO and bald eagle have 
threatened or endangered state and/or federal status and are discussed in section 4.6. 

Similar to species trends deduced from BBS data, CBC data from all six count locations in the 
pipeline vicinity were compiled to examine species’ trends over the past 15 years (1992 to 2006).  
From these data, the relative abundances of 19 species appear to be declining in the region.  All 
but three of those declining species are waterfowl, seabirds, or shorebirds (including the 
threatened marbled murrelet).  There are also a few species of waterfowl, seabirds, and 
shorebirds with apparent increasing trends but more species from different groups (e.g., 
passerines) are increasing.  Of particular interest are the increasing trends of corvids (nest 
predators including black-billed magpie, common raven, and American crow) and brown-headed 
cowbirds (a nest parasite – see Vander Haegen and Walker 1998). 
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The Landbird Strategic Plan (USDA 2000) and the Partners in Flight (PIF) Conservation 
Program (PIF 2000), under which the USFS works, recommend maintenance and restoration of 
habitats necessary to sustain healthy bird populations over the long-term.  The conservation plans 
for land birds in lowlands and valleys, coniferous forests, and the east-slope of the Cascade 
Mountains in Washington and Oregon focus on 67 species, 24 of which have significantly 
declining population trends in the physiographic regions discussed (PIF 2008).  These species 
could all potentially occur within the area crossed by the proposed Pacific Connector pipeline.  
The USFS has asked for an analysis that describes the proposed pipeline project’s impact on 
focal land bird species under these guidance documents.  We believe this EIS provides an 
analysis of impact on avian species as required by NEPA.  Additional analysis may be required 
to satisfy the Landbird Strategic Plan. 

West Nile virus (WNV), a potentially fatal disease that emerged in North America in 1999 and is 
most detrimental to bird species, has the potential to impact bird populations.  Mosquitoes are the 
primary vector of WNV.  The virus is believed to have killed millions of birds in North America 
since its emergence (Centers for Disease Control 2006).  Corvids (crows, ravens, magpies and 
jays) are particularly susceptible to the virus.  Concern has been raised for threatened and 
endangered species, such as NSOs, with relatively small populations that may experience 
difficulty recovering from short-term population declines (Sallinger 2006).  In 2006, the disease 
was identified in 22 Oregon counties, an increase of 11 counties from 2005.  Within counties 
crossed by the proposed Pacific Connector pipeline, during 2006 the virus was found in two 
birds and one horse in Klamath County, and one bird and one horse in Jackson County.  As of 
November 2007, the virus has not been documented in Coos or Douglas Counties.  Both 
Klamath and Jackson Counties participate in Oregon’s WNV surveillance program (ODHS 
2006).  As a result of surface disturbance during construction, the proposed Pacific Connector 
pipeline could create additional depressions in soil where rainwater could accumulate and create 
potential breeding sites for mosquitoes.  However, as part of right-of-way restoration, including 
within wetland areas, Pacific Connector would restore surface contours and drainages such that 
the presence of standing water on the right-of-way would not expected to be greater than prior to 
construction.  Therefore, construction and operation of the proposed Pacific Connector pipeline 
is not expected to facilitate or increase the spread of WNV.  

Bird species in the region with increasing or no significant trends are unlikely to be affected by 
the proposed pipeline because most habitats used by those species are either not affected by the 
pipeline, are extensive in the region, and/or because those species utilize a variety of habitats as 
described for general associations.  Species with declining trends could be most affected by the 
proposed Pacific Connector pipeline.  Twenty-four of the 27 species with significant declining 
trends observed in the region (BBS data) inhabit one or more types of forested habitats that 
would be impacted by the proposed pipeline.  Likewise, 16 of 19 species with significant 
declining trends observed during winter (CBC data) are seabirds, waterfowl or shorebirds.  
Limited impact to those species is expected from the proposed pipeline because most would be 
closely or generally associated with herbaceous wetlands, riparian wetlands, coastal 
dunes/beaches, and/or open water, bays and estuaries.  Impact to those habitats could contribute 
to further declines, though probably not measurable on a regional scale.  

The MBTA prohibits the take, possession, import, export, transport, selling, purchase, barter, or 
offering for sale, purchase or barter, any migratory bird, their eggs, parts, and nests, except as 
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authorized under a valid permit (50 CFR 21.11).  To avoid taking species including eggs and 
nests, Pacific Connector would conduct all vegetation maintenance actions that would involve 
mowing or hand clearing the 30-foot-wide operational corridor in late summer or early autumn, 
after nesting has generally been completed, although there may be some occupied nests by 
species that characteristically produce multiple clutches during a single breeding season.  

Five new communications towers would be located within the footprints of the four-meter station 
sites and the compressor station.  Communication towers at Clarks Branch, Shady Cove, and 
Tule Lake/Russell Canyon/Buck Butte Meter Stations would be 26 feet in height, whereas towers 
located at the Jordan Cove Receipt Meter Station and Butte Falls Compressor Station would be 
140 feet and 160 feet in height, respectively.  None of these towers would have guy-wires and 
none would have lighting because the FAA only requires lighting on towers greater than 200 feet 
in height (Federal Communications Commission [FCC] 2006). 

Communications towers are estimated to kill millions of birds each year.  However, the majority 
of bird-tower collisions are reported from towers over 500 feet tall, with mortality being higher 
near guyed towers than self-supporting towers, and may also increase at towers with lighting  
(Gehring 2004).  Most bird-tower collisions occur at night, generally during conditions with low 
visibility, and during the day under foggy conditions.   

The proposed communications tower at Clarks Branch Meter Station would be located within an 
agricultural field near a residential area near Dole Road and I-5 and 0.3 mile north of the South 
Umpqua River.  This tower would be located in an area that could potentially have birds flying 
between the South Umpqua River and its tributaries, which meander within the vicinity of Clarks 
Branch Meter Station, and therefore bird-tower collisions could occur.  The proposed 
communications tower at Shady Cove Meter Station would be located within Westside 
Grasslands near Mixed Conifer/Mixed Deciduous forests and residential areas, approximately 
0.4 mile from the Rogue River.  Because the proposed location of the tower is close to forested 
habitat and the Rogue River, bird-tower collisions could occur.  The proposed communications 
tower at the Tule Lake/Russell Canyon/Buck Butte Meter Station site would be located within an 
agricultural complex adjacent to Old Alturas Highway (Highway 114) and approximately 1.0 
mile west of juniper and sagebrush habitat.  Each of these towers would be 26 feet tall, and not 
have guy wires or lighting.  Therefore, while some bird-tower collisions could occur, the 
relatively low height of these towers and lack of guy wires and lighting would minimize the 
incidences of bird collisions. 

The proposed 140-foot communications tower at Jordan Cove Receipt Meter Station would be 
located within the Pacific Flyway, increasing the potential for bird collisions and tower-related 
kills, especially during fall and spring migrations.  However, the communications tower would 
be located immediately adjacent to Roseburg facilities, including an existing 190-foot-tall 
loading tower.  Furthermore, the tower would be obscured by two large, 161-foot LNG storage 
tanks, which would be constructed within the proposed Jordan Cove LNG terminal.  Impacts to 
birds should be minimal, because the other large dominating features currently within the area of 
the proposed location would have great potential to alter the flight of birds away from the tower; 
however, some bird-tower collisions could occur. 

Within the site of the Butte Falls Compressor Station, a 160-foot steel communications tower 
with guy wires would be constructed adjacent to 50-foot-tall exhaust stacks.  The proposed site 
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would be located adjacent to an agricultural field and pastureland, as well as within the vicinity 
of mixed conifer/mixed deciduous forests.  Based on the habitat in which this tower would occur, 
some bird-tower collisions could occur.  However, its proximity to the 50-foot exhaust stacks 
which would be more visible than the tower to birds in flight, may minimize impact by diverting 
the bird’s flight.  

Amphibians and Reptiles 
Based on their distributions in southwestern Oregon, 23 species of amphibians and 24 species of 
reptiles may be present in habitats that would be crossed by the proposed Pacific Connector 
pipeline (Leonard et al. 1993; Nussbaum et al. 1983).  Habitat associations of reptiles and 
amphibians in the four counties that would be crossed by the pipeline are listed in Pacific 
Connector’s Environmental Resource Report 3, Appendix D, Table 3D-1, filed with its 
September 4, 2007 application to the FERC.  Habitats in the area of the proposed pipeline that 
support the highest diversity of reptiles and amphibians include wetlands/eastside riparian-
wetlands (38 species), developed-urban and mixed environments (37 species), and southwest 
Oregon mixed conifer-hardwood forest (35 species).  One species (western terrestrial garter 
snake) is potentially found within bays and estuarine habitats.  

Some amphibian species are associated with a variety of habitats and as a result, are common 
and widespread with healthy populations, such as the Pacific tree frog and rough-skinned newt.  
Other species that have been documented within the proposed pipeline area, such as the Oregon 
spotted frog (a candidate species for listing under ESA) and the foothill yellow-legged frog (a 
federal species of concern, state vulnerable, BLM assessment, and USFS sensitive species) are 
declining (ODFW 2006d).  Amphibians demonstrate close associations with aquatic and riparian 
habitats, although they may occur in other habitat types if not too distant from water.  In general, 
amphibians with extremely limited distributions and with relatively specific ecological 
requirements may be more at risk of further population declines (Walls et al. 1992), including 
effects from human-related actions.  Some threats to amphibians within habitats crossed by the 
proposed pipeline include loss of habitat and its connectivity, changes in hydrology and water 
quality, predation, spread of invasive species including chytrid fungus and New Zealand mud 
snail, and competition with invasive species (ODFW 2006d). 

Reptiles potentially occurring within the proposed Pacific Connector pipeline area are also 
associated with a variety of the habitats that would be crossed by the pipeline, although not all 
are as closely associated with water and/or water-dominated features as amphibians.  The 
primary threats to reptiles are habitat loss and fragmentation, predation, and competition with 
nonnative invasive species, such as turtles, fish, and bullfrogs (ODFW 2006d).   

Mammals 
Based on their distributions in southwestern Oregon and habitat associations described by 
Johnson and O’Neil (2001), 107 species of mammals may be present in habitats that would be 
crossed by and/or are adjacent to the proposed Pacific Connector pipeline.  Mammal species and 
potential distributions, based on habitat associations, in the four counties that would be crossed 
by the pipeline are listed in Pacific Connector’s Environmental Resource Report 3, Appendix D, 
Table 3D-1, filed with its September 4, 2007 application to the FERC.  The most diverse groups 
likely to occur are rodents (46 species), carnivores (19 species), and bats (13 species, primarily 
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seasonal inhabitants).  Mammal species with special state or federal status are discussed in 
section 4.6.   

Similar to the pattern described above for bird species diversity relative to habitat, the highest 
diversity of mammals can be expected in habitats associated with agriculture, pastures, and 
mixed environs (77 species with some association) followed by eastside and westside riparian-
wetlands habitat (76 species).  Mammalian species’ diversity is also relatively high in westside 
lowland conifer-hardwood-forest (66 species), southwest Oregon mixed conifer-hardwood forest 
(64 species), westside oak, dry Douglas-fir forest and woodlands (62), montane mixed conifer 
forest (60 species), as well as in developed-urban and mixed environs (63 species).  The lowest 
species diversity of mammals is expected in bays and estuaries (12).  

Invertebrates 
The proposed Pacific Connector pipeline may affect terrestrial invertebrates, including 
arthropods (insects, spiders, and crustaceans) and mollusks (snails and slugs).  Arthropods occur 
within all habitat types crossed by the proposed pipeline.  Terrestrial mollusks are considerably 
more restricted, occurring with a few exceptions only in moist habitats associated with springs, 
seeps, decaying wood, moist mature forests, and habitats maintained in the coastal “fog” zone 
near the ocean.  Based on their distributions within Oregon, 59 special status invertebrates may 
occur in the proposed Pacific Connector pipeline area, all of which are mollusks (35 species) or 
arthropods (24 species).  Special status species are discussed in section 4.6. 

Harvested Wildlife 
Several species of mammals and birds are harvested annually for recreation and/or subsistence in 
Oregon.  With the exception of wildlife harvest administered and managed under tribal 
authorities, harvest is regulated by ODFW within defined hunt units.   

Big Game 
Demographic data and harvest data were compiled from ODFW reports available online for 
various big game species (black-tailed deer, mule deer, Roosevelt elk, Rocky Mountain elk, 
black bear, and cougar).   

Linear trend analyses were conducted on available demographic estimates for black-tailed deer, 
mule deer, and Roosevelt elk.  Significant decreasing trends were observed in the population 
indices for Roosevelt elk in the Tioga Hunt Unit and Rogue Hunt Unit.  A significant increasing 
trend was observed in the population index of mule deer in the Klamath Falls Hunt Unit.  No 
trends were apparent for any black-tailed deer populations; however, ODFW (2007) indicated 
that most units have observed a prolonged decline except for the past two years, which indicated 
upward trends.  Columbian white-tailed deer may also be harvested, although data are not 
available in the ODFW reports.  Most black bears have been harvested in the Tioga and Powers 
hunt units and average cougar harvest has been highest in the Rogue and Tioga hunt units.  

Two subspecies of mule deer occur within the Pacific Connector pipeline area (ODFW 2006b):  
the larger Rocky Mountain mule deer are usually found east of the Cascade Mountain crest and 
black-tailed deer that are generally found west of the Cascades.  A second species, Columbian 
white-tailed deer, was recently state and federally delisted (2003) and may occur between Olalla 
Creek and Clarks Branch Road in Douglas County (ODFW 2007), within an area considered by 
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ODFW and Douglas County “peripheral big game range” (Wood pers. comm. 2007).  Black-
tailed deer are considered management indicator species for both the Umpqua and Rogue River – 
Siskiyou National Forests (USFS 1990a and 1990b).   

In eastern Oregon, mule deer are mainly confined to open woods or isolated mountain ranges, 
although they once ranged into sagebrush plains in canyons or rimrock.  During the winter, a 
period considered critical for the mule deer, they descend to lower elevations to browse 
sagebrush, bitterbrush, rabbitbrush, juniper, and mountain-mahogany, which are high in fats 
(ODFW 2006c, 2003a; Csuti et al. 2001).  In western Oregon, black-tailed deer are found in 
heavy brush areas at the edges of forests and chaparral thickets, but not in dense forests.  Black-
tailed deer prefer early successional stages created by clear-cuts or burns, providing grasses, 
forbs, and shrubs (ODFW 2006c; Csuti et al. 2001).  Most black-tails that summer in the high 
Cascades winter at lower elevations on the west slope, although some wintering may occur east 
of the Cascade crest (ODFW 2006c).  Winter loss of black-tailed deer is generally far less than 
for mule deer, because the snow does not remain on the valley floors for extended periods and a 
crust does not form on the surface as it does on the east side of the Cascades (ODFW 2006c).  
Within Jackson County, black-tailed deer are highly migratory and often move along well-
defined migration trails at night during the months between October and March (ODFW 2007a).  
In Douglas County, Columbian white-tailed deer are most often associated with riparian habitats, 
although they are known to use a variety of lower elevation habitat types, such as grasslands, 
grass shrub, oak woodlands, coniferous woodlands, and mixed deciduous and coniferous 
woodlands (FWS 2003).  The population of Columbian white-tailed deer in Douglas County is 
currently being monitored by the FWS and ODFW for a minimum 5-year period following 
delisting as required by the ESA. 

Rocky Mountain elk inhabit most of eastern Oregon and Roosevelt elk occupy most of western 
Oregon with concentrations in the Cascades and Coast ranges.  They are known to make 
significant movements in response to disturbances from humans and predators, as well as 
seasonal weather patterns.  Rocky Mountain elk are considered management indicator species for 
both the Umpqua and Rogue River-Siskiyou National Forests (USFS 1990a,b).   

Numerous studies have shown that both Rocky Mountain and Roosevelt elk are sensitive to 
human disturbances such as motorized travel on and off roads (Rowland et al. 2000).  Roads are 
generally avoided by elk when they are open, but are heavily utilized by elk as travel corridors 
when closed.  Several herds of elk are known to winter on the western slopes of the Cascades 
(ODFW 2003b).  Summer elk forage consists of a combination of lush forbs, grasses, and shrubs, 
which is usually attained at higher elevations within wet meadows, springs, and riparian areas in 
close proximity to forested stands.  Forage becomes less abundant and accessible in winter and 
the nutritional quality declines.  Winter range is usually within forested sites, which provide 
protection against weather, as well as lichens and other plants, used as forage (ODFW 2003b); 
however, in Jackson County, winter range also consists of other habitat types such as grassy 
meadows, recent clearcuts, industrial forestlands, agricultural fields, orchards and urban edges.  
Most elk range is on BLM and USFS lands (ODFW 2003b); however, within the proposed 
Pacific Connector pipeline project area, most winter range occurs on private lands 
(table 4.5.1.3-1).   
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TABLE 4.5.1.3-1 
 

Designated Big Game Winter Range Crossed by the Pacific Connector Pipeline 

Miles Crossed By Landowner 
Winter Range or Management Area BLM  USFS Other a/,, b/ Total 

Douglas County     
Big Game Winter Range – Umpqua N.F.  0.67  0.67 

Douglas County Total  0.67  0.67 
Jackson County     
Sensitive Wildlife Area c/ 2.21  2.34 4.55 
Especially Sensitive Deer and Elk Winter Range d/ 10.97 1.42 20.04 32.43 

Jackson County Total 13.18 1.42 22.38 36.98 
Klamath County     
Deer Low/Medium Density Winter Range e/   4.28 4.28 
Deer Low/Medium Density Winter Range f/ 0.26  12.45 12.71 

Klamath County Total 0.26  16.73 16.99 
Overall Total 13.44 2.09 39.11 54.64 

  
a/  Other includes non-federal lands, such as private, county, and state. 
b/  Seasonal restrictions are specific to landownership.  "Other" designation is stipulated by ODFW. 
c/  Sensitive Wildlife Areas coverage was provided by ODFW from Jackson County big game GIS coverage.  This area also 
incorporates USFS Deer Winter Range coverage (Trail Creek). 
d/  Especially Sensitive Deer and Elk Winter Range coverage was provided by ODFW from Jackson County big game GIS 
coverage.  This area also incorporates BLM Deer (Camel Hump, BFRA Salt Creek, Little Butte Creek South) and Elk (Camel Hump, 
BFRA Salt Creek) Winter Management Area coverages, as well as USFS Deer Winter Range coverages (Big Butte Creek, Lake 
Creek). 
e/  Deer Low/Medium Density Winter Range coverage was provided by ODFW from digitizing efforts of Klamath planning maps.  
This is the Keno Unit Winter Range (Milburn 2007). 
f/  Deer Low/Medium Density Winter Range coverage was provided by ODFW from digitizing efforts of Klamath County planning 
maps.  This area also incorporates BLM Deer Winter Management coverages (Stukel, South Bryant). 

Big-game winter ranges have been delineated for management planning efforts within Jackson 
and Klamath Counties and typically include winter ranges for both deer and elk (ODFW 2003a).  
The big-game winter management areas were digitized in GIS from Jackson and Klamath 
Counties’ planning maps by ODFW and are still considered to be in draft form (Wood, pers. 
comm. 2007).  The delineated areas do not necessarily represent complete deer and elk winter 
ranges within each county, but designate areas that provide some level of protection for big-
game winter range while allowing development to occur (Milburn, pers. comm., 2007).  
Additionally, GIS coverage of big-game winter range on BLM lands and USFS lands has been 
incorporated.  Table 4.5.1.3-1 provides miles (by landowner) of designated big game winter 
ranged crossed by the proposed Pacific Connector pipeline.   

Upland Game Birds 

Upland game birds that may be harvested in the proposed Pacific Connector pipeline area are 
sooty grouse, ruffed grouse, mountain quail, ring-necked pheasant, California quail, chukar 
partridge, Hungarian partridge, and mourning dove (ODFW 2006b).  Habitats for these species 
are highly variable, from agriculture and urban areas to riparian and mixed woodland-conifer 
forest.  Upland game birds harvested per unit effort (expressed as harvest per hunter-day) 
indicate neither increasing nor decreasing populations in each hunt unit.  Wild turkeys are also 
harvested in Jackson and Douglas Counties (USFS 2007), but harvest data were not provided for 
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this species.  Jeff VonKienast, a wildlife biologist with the Rogue River-Siskiyou National 
Forest, indicated that turkey populations within Jackson County appear to be increasing. 

Small Game and Furbearers 
For small game and furbearers, harvest information was not available by hunt units.  Instead, 
information was provided for each county that would be crossed by the pipeline.  In all four 
counties, harvested small game and furbearer species are beaver, bobcat, gray fox, red fox, 
marten, mink, muskrat, otter, raccoon, badger, coyote, nutria, opossum, spotted skunk, striped 
skunk, and weasel (ODFW 2006b).  Habitats for these species include almost all habitat types 
present in the pipeline area. 

Important Wildlife Habitats 
Grasslands and/or meadows include a variety of upland grass-dominated habitats, with perennial 
bunchgrasses and forbs dominating the native grasslands.  Shrub or tree layers are usually not 
present, but may be an important feature of the meadow edge.  Loss of these habitats has 
occurred within southwest Oregon and is a result of conversion to agriculture and development, 
invasive plant species, grazing, and encroachment of shrubs and trees through natural succession 
and elimination of natural fire regimes (ODFW 2006a).  Meadows and grasslands within the area 
of the proposed Pacific Connector pipeline are an important habitat for 43 special status wildlife 
species (see section 4.6). 

Wetlands are covered with water during all or part of the year and include bogs, swamps, 
marshes, estuaries, and some riverine (riparian) ecosystems (Johnson and O’Neil 2001).  
Wetlands provide important habitat for migrating and breeding waterfowl, shorebirds, 
waterbirds, songbirds, mammals, amphibians, and reptiles, as well as providing important rearing 
habitat for juvenile salmons (ODFW 2006a).  In terms of management, riparian zones, including 
wetlands, are considered the most critical of wildlife habitats because they support the most 
species diversity (Johnson and O’Neil 2001).  Most loss of wetlands within lower elevations and 
valley bottoms has occurred as a result of diking, draining, and conversion to agriculture.  In 
addition, plant species composition has changed from the spread of noxious weeds and over-
grazing (ODFW 2006a).  There are over 50 special status wildlife species that could occur in the 
proposed Pacific Connector pipeline project area that are associated with wetlands for all or part 
of their life history (see section 4.6). 

Deciduous hardwood species, such as oak and tanoak occur within the proposed Pacific 
Connector pipeline project area.  The presence of these species may be within mixed coniferous 
and deciduous forests, deciduous-dominated riparian areas, and/or oak woodlands and occur 
most often in Douglas and Jackson Counties.  In Coos County, many of the historical deciduous 
woodlands have been reduced as a result of conifer plantings and changes in fire frequency and 
intensity, as well as conversion to agricultural and residential uses.  However, in Douglas and 
Jackson Counties, loss of deciduous woodlands has not been as severe and actually has expanded 
into some shrub-steppe and grassland habitats as a result of fire suppression, although 
development within these counties threatens these habitats (ODFW 2006a).  Loss of oaks is of 
particular concern in Oregon because the trees have a slow growth rate and reproduction and 
recruitment of younger trees is poor.  In addition, invasive plant species degrade the understory 
(ODFW 2006a).  Thirty-four special status wildlife species (see section 4.6) are associated with 
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deciduous forests or woodlands and/or habitat features found within deciduous-dominated forests 
and woodlands (i.e., snags, nest cavities). 

Other habitat diversity features with which special status wildlife species are associated include 
dead standing trees or snags, down large wood, talus slopes, and cliffs.  These structures occur 
throughout the proposed Pacific Connector pipeline project area or within the vicinity.   

General Impacts and Mitigation 
The various habitat types (categories from Johnson and O’Neil 2001) that would be affected by 
the proposed pipeline, and the distance crossed for each, are included in table 4.5.1.3-2.   

Many species have very specific habitat requirements that may or may not be present along the 
proposed Pacific Connector pipeline, and therefore would not be described in the relatively broad 
habitat types utilized here (habitat types described by Johnson and O’Neil 2001).  Consequently, 
the assumption has been made that if a species’ occupied range is known or likely to coincide 
with the proposed pipeline, and if general habitat types that would be affected by the pipeline 
could include more specific habitat components required by that species, then the species could 
occur and be affected in some way by the Pacific Connector pipeline. 

Various impacts may occur to wildlife resources including direct, indirect, short-term, and long-
term.  Short-term impacts to wildlife would occur during construction, and extend beyond 
construction activities to include disturbances within habitats that may not be returned to former 
levels of functionality for up to 3 years following restoration efforts.  Long-term impacts to 
wildlife can extend through the life of the project, and possibly longer, if affected habitats and 
their functions require many years to be fully restored.  Direct impacts to wildlife habitat, 
whether by direct removal, conversion of one type to another, alteration of key components, or 
degradation due to proximity of disturbances, indirectly affect wildlife populations.  Compared 
to effects of direct impact, such indirect impact to wildlife is often more subtle and difficult to 
document.  Indirect impacts also may be expressed over the long-term, with some time lag 
between onset of impact and detection of impact to wildlife populations.  In addition to 
variability over time, indirect impact to wildlife due to direct impact to habitats may be variable 
over space so that the expression of impact may occur some distance away from the impact 
source. 

Direct mortality of species could occur during construction and right-of-way maintenance 
operations.  Individuals of some wildlife species may be also be directly impacted by construction 
of the proposed project if they are killed by vehicles traveling to and from construction sites.  
Species most susceptible to vehicle-related mortality include those that are inconspicuous 
(salamanders, frogs, snakes, small mammals), and wildlife with behavioral activity patterns 
making them vulnerable, such as deer that are more active at dusk and dawn, and wildlife that may 
scavenge roadside carrion (Leedy 1975; Bennett 1991; Forman and Alexander 1998; Trombulak 
and Frissel 2000).  Species most susceptible to mortality from clearing and grading operations 
during the right-of-way construction are those with limited mobility (amphibians) and burrowing 
species (mice and voles, weasels, beaver, frogs and toads, snakes, subterranean mollusks).   
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TABLE 4.5.1.3-2  

 
Wildlife Habitat Types Crossed by the Pacific Connector Pipeline and Potential Number of Wildlife Species Associated with 

Habitats 

General Vegetation 
Type Mapped Habitat Category Type 

Miles of 
Mature 

Forest a/ 
Miles of GS 

or RF b/ Total Miles

Percent of 
Total by 

Habitat Type 
Number of Species 

Associated c/ 

Westside Lowland Conifer-
Hardwood Forest 

18.03 26.24 44.27 19.29 32-Amphibs/Reps 
113-Birds 
66-Mammals 

Montane Mixed Conifer Forest 3.99 5.62 9.61 4.19 21-Herpetofauna 
94-Birds 
60-Mammals 

Southwest Oregon Mixed Conifer-
Hardwood Forest 

31.69 25.79 57.48 25.04 35-Herpetofauna 
125-Birds 
64-Mammals 

Ponderosa Pine Forest and 
Woodlands 

3.76 0.92 4.68 2.04 31-Herpetofauna 
124-Birds 
56-Mammals 

Forest-Woodland 
(West of Cascades) 

Westside Oak and Dry Douglas-fir 
Forest and Woodlands 

7.96 0 7.96 3.47 32-Herpetofauna 
113-Birds 
62-Mammals 

Subtotal   65.43 58.57 124.0 54.03   
Ponderosa Pine Forest and 
Woodland 

1.63 6.96 8.59 3.74 31-Herpetofauna 
124-Birds 
56-Mammals Forest-Woodland 

(East of Cascades) Western Juniper and Mountain 
Mahogany Woodlands 

9.85 1.86 11.71 5.10 19-Herpetofauna 
86-Birds 
34-Mammals 

Subtotal   11.48 8.82 20.30 8.84   
Total All Forest   76.91 67.39 144.30 62.87   

Shrub-Steppe   10.28 4.48 22-Herpetofauna 
75-Birds 
46-Mammals 

Westside Grasslands   11.69 5.09 26-Herpetofauna 
84-Birds 
37-Mammals 

Grasslands-Shrubland 

Eastside Grasslands   1.55 0.68 20-Herpetofauna 
79-Birds 
44-Mammals 

Subtotal     23.52 10.25   
Westside Riparian-
Wetlands/Eastside Riparian 
Wetlands 

  0.43 0.19 38-Herpetofauna 
154-Birds 
76-Mammals 

Bays and Estuaries   0.78 0.34 1-Herpetofauna 
132-Birds 
12-Mammals 

Riparian 

Herbaceous Wetlands   6.20 2.70 18-Herpetofauna 
136-Birds 
43-Mammals 

Subtotal     7.41 3.23   

Agricultural 
Agriculture, Pastures, and Mixed 
Environs 

  32.43 14.13 32-Herpetofauna 
173-Birds 
77-Mammals 

Subtotal     32.43 14.13   

Developed Urban and Mixed Environs   2.60 1.13 37-Herpetofauna 
131-Birds 
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TABLE 4.5.1.3-2  
 

Wildlife Habitat Types Crossed by the Pacific Connector Pipeline and Potential Number of Wildlife Species Associated with 
Habitats 

General Vegetation 
Type Mapped Habitat Category Type 

Miles of 
Mature 

Forest a/ 
Miles of GS 

or RF b/ Total Miles

Percent of 
Total by 

Habitat Type 
Number of Species 

Associated c/ 

63-Mammals 
Subtotal     2.60 1.13   

Coastal Dunes and Beaches   0.02 0.09 6-Herpetofauna 
100-Birds 
26-Mammals 

Barren 
 

Roads   11.69 5.09 NA 
Subtotal     11.71 5.18   

Open Water – Lakes, Rivers and 
Streams 

  1.61 0.70 17-Herpetofauna 
94-Birds 
20-Mammals 

Open Water  
Bays and Estuaries 

   
5.94 

 
2.59 

 
1-Herpetofauna 
132-Birds 
12-Mammals 

Subtotal     7.55 3.29   
Project Total     229.51 100.00   
Notes: 
a/ The “Mature Forest” category describes those forest areas with a majority of trees over 40 years of age. 
b/ GS or RF = Grass-shrub or Regenerating Young Forest.  This category describes those forest areas that are either clear-cut (tree 
age 0-5 years) or regenerating (tree age 5-40 years).  Forest areas in this category are divided into forest vegetation types based on 
their potential to become those types of mature forests. 
c/ Numbers of species associated with each habitat type crossed by the proposed pipeline facilities project were summarized from 
Appendix G. 

Other species are likely to be displaced from habitats that are cleared of vegetation (passerine 
birds, and tree-dependent/cavity-dependent birds and mammals such as woodpeckers and bats) 
and from areas adjacent to construction sites (waterfowl, raptors and medium-sized mammals).  
Displacement from adjacent habitats would most likely be a short-term effect once construction 
and restoration of the right-of-way is complete.  Displaced wildlife is expected to return once 
human activity is absent.  However, if adjacent habitats are at carrying capacity for the species, 
displaced individuals could be adversely affected by competition for resources, increased 
susceptibility to predation, or disease that may be facilitated by crowding.  Activities associated 
with construction of the proposed pipeline could decrease individuals’ reproductive success by 
increasing neonate or nest abandonment and possibly by interfering with breeding behaviors, 
sustenance, and growth of fetuses and/or young, conception rates, and fetal survival.  These 
direct impacts may negatively affect population growth through diminished rates of survivorship 
and fecundity.  Wildlife populations may also be negatively affected if individuals are displaced 
from habitats affected by disturbances.  Disturbance associated with construction of the proposed 
pipeline would be variable and time spent at any one location along the route would be 
dependent on topology, geology, and habitat types present.  Pacific Connector anticipates that 
timber clearing would occur from May through November 2010 and the pipeline construction 
would occur from early 2010 through November 2011.  

Both long-term and short-term impacts could occur to amphibians and reptiles associated with 
waterbodies and the riparian areas.  Removal of riparian vegetation along stream edges that are 
crossed by the proposed Pacific Connector pipeline could increase sedimentation into the 
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waterbody and/or increase water temperatures.  Changes in hydrology could also occur within 
wetlands and waterbodies used for breeding, limiting dispersal or reducing breeding habitat 
(ODFW 2006d).  These modifications to riparian habitat could directly cause mortality of 
reptiles and amphibians (if they were not able to flee from equipment), cause disturbance and/or 
displacement, and indirectly lower breeding success and survival. 

Construction of the proposed pipeline through upland forests would require removal of 
deciduous and coniferous trees and would remove those habitat features over the long-term.  
Affected forested habitats within the construction right-of-way and TEWAs along the pipeline’s 
permanent operational right-of-way would be converted to shrub-sapling dominated or 
herbaceous cover over the short-term, benefiting some species that characteristically inhabit 
shrub or grassland habitats while being detrimental to species adapted to forest interiors.  
Construction through forested areas could also result in the removal of snags and LWD that are 
used by a variety of wildlife, including cavity nesting birds and bats. 

Where the proposed pipeline would cross shrub-dominated habitats, short-term habitat loss 
would result because the right-of-way would be allowed to revegetate with native shrubs and 
grasses following construction.  Some shrubs, such as species of sagebrush, would require longer 
than 3 years to become re-established and removal would be a long-term effect.  Further, 
maintenance of a 30-foot-wide corridor centered over the pipeline would be a long-term loss of 
forested and shrub vegetation types greater than 6 feet in height (15 feet tall in riparian areas) 
due to periodic right-of-way maintenance (i.e., every 3 to 5 years), which potentially could 
reduce densities of breeding birds and small and large mammals by reducing forage, nesting 
substrate, and cover on the right-of-way. 

The areas of wildlife habitat (categories from Johnson and O’Neill 2001) that would be affected 
by construction of the proposed Pacific Connector pipeline are listed in table 4.5.1.3-3.  Short-
term and long-term effects to vegetation would affect wildlife habitats.  A total of 4,920.24 acres 
of habitat would be impacted by construction of the pipeline and associated aboveground 
facilities, and 432 terrestrial wildlife species could be associated with habitat types that would be 
temporarily altered and/or removed.  Short-term impacts would occur on areas used for UCSAs 
and hydrostatic test water discharge sites, and account for 769.31 acres of the total acreage (table 
4.5.1.3-3). 

Forest and woodland habitats that would be impacted by the pipeline and associated 
aboveground facilities include 2,976.63 acres, and account for 60.5 percent of the total impact 
acreage.  Of forest habitats, the most heavily impacted type would be Southwest Oregon Mixed 
Conifer-Hardwood forest (1399.19 acres, of which 656.16 is either clear-cut or regenerating).  
Thirty-five reptiles and amphibians, 125 birds, and 64 mammals are associated with this forest 
type (table 4.5.1.3-2).  The second most heavily impacted forest type would be Westside 
Lowland Conifer-Hardwood forest (879.51 acres, of which 503.28 acres is clear-cut or 
regenerating).  Thirty-two reptiles and amphibians, 113 birds, and 66 mammals are associated 
with this forest type.  

 



  
4.

5 
– 

W
ild

lif
e 

an
d 

Aq
ua

tic
 R

es
ou

rc
es

 

4.5-21

 
TA

B
LE

 4
.5

.1
.3

-3
 

 
Su

m
m

ar
y 

of
 C

on
st

ru
ct

io
n-

R
el

at
ed

 D
is

tu
rb

an
ce

 to
 H

ab
ita

t (
ac

re
s)

 

Pi
pe

lin
e 

Fa
ci

lit
ie

s 
  

G
en

er
al

 
Ve

ge
ta

tio
n 

Ty
pe

 
M

ap
pe

d 
H

ab
ita

t 
C

at
eg

or
y 

Ty
pe

 

Fo
re

st
 

St
an

d 
by

 
A

ge
 

Construction           
Right-of-Way 

Hydrostatic      
Discharge Sites c/ 

Temporary Extra       
Work Areas 

Uncleared Storage 
Areas 

Rock Source/    
Disposal 

Access Roads 
(TARs/PARs/    
Improvements) d/ 

Subtotal Mature 

Subtotal GS or RF 

Subtotal by       
Habitat Type 

Percent of          
Habitat Type 

M
at

ur
e a/

 
20

5.
92

 
0 

67
.4

2 
94

.5
7 

6.
17

 
2.

15
 

37
6.

23
 

 
W

es
ts

id
e 

Lo
w

la
nd

 
C

on
ife

r-
H

ar
dw

oo
d 

Fo
re

st
 

G
S

 o
r R

F 

b/
 

31
0.

29
 

0 
12

8.
15

 
59

.4
1 

5.
27

 
0.

16
 

 
50

3.
28

 
87

9.
51

 
17

.8
8 

M
at

ur
e 

a/
 

44
.1

7 
0 

1.
20

 
22

.8
1 

0 
0 

68
.1

8 
 

M
on

ta
ne

 M
ix

ed
 C

on
ife

r 
Fo

re
st

 
G

S
 o

r R
F 

b/
 

61
.7

2 
0 

20
.7

0 
28

.1
8 

0 
0 

 
11

0.
60

 
17

8.
78

 
3.

63
 

M
at

ur
e 

a/
 

37
1.

48
 

0 
10

8.
03

 
25

9.
33

 
3.

85
 

0.
34

 
74

3.
03

 
 

S
ou

th
w

es
t O

re
go

n 
M

ix
ed

 
C

on
ife

r-
H

ar
dw

oo
d 

Fo
re

st
 

G
S

 o
r R

F 

b/
 

30
1.

19
 

0.
31

 
14

6.
06

 
20

6.
55

 
2.

05
 

0 
 

65
6.

16
 

13
99

.1
9 

28
.4

4 
M

at
ur

e 
a/

 
61

.6
7 

0.
01

 
18

.1
5 

14
.1

0 
0 

0 
93

.9
3 

 
P

on
de

ro
sa

 P
in

e 
Fo

re
st

 
an

d 
W

oo
dl

an
ds

 
G

S
 o

r R
F 

b/
 

90
.3

9 
0 

15
.4

3 
16

.1
9 

0.
93

 
0.

20
 

 
12

3.
14

 
21

7.
07

 
4.

41
 

M
at

ur
e 

a/
 

94
.9

1 
0.

13
 

30
.0

9 
17

.4
9 

0 
0 

14
2.

62
 

 
W

es
ts

id
e 

O
ak

 a
nd

 D
ry

 
D

ou
gl

as
-fi

r F
or

es
t a

nd
 

W
oo

dl
an

ds
 

G
S

 o
r R

F 

b/
 

0 
0 

0.
01

 
0 

0 
0 

 
0.

01
 

14
2.

63
 

2.
90

 
M

at
ur

e 
a/

 
10

9.
60

 
0.

16
 

25
.0

2 
0 

0.
27

 
0 

13
5.

05
 

 

Fo
re

st
-

W
oo

dl
an

d 
(C

as
ca

de
s)

 

W
es

te
rn

 J
un

ip
er

 a
nd

 
M

ou
nt

ai
n 

M
ah

og
an

y 
W

oo
dl

an
ds

 
G

S
 o

r R
F 

b/
 

21
.3

4 
0 

3.
26

 
0 

0.
05

 
0.

05
 

 
24

.7
 

15
9.

75
 

3.
25

 
Su

bt
ot

al
 

  
 

1,
67

2.
68

 
0.

61
 

56
3.

52
 

71
8.

63
 

18
.5

9 
2.

90
 

1,
55

9.
04

 
1,

41
7.

89
 

2,
97

6.
93

 
60

.5
0 

Pe
rc

en
t o

f A
ll 

Fo
re

st
 

  
34

.0
0 

0.
01

 
11

.4
5 

14
.6

1 
0.

38
 

0.
06

 
31

.6
9 

28
.8

2 
60

.5
0 

 
S

hr
ub

-S
te

pp
e 

 
12

0.
04

 
0 

26
.6

4 
7.

86
 

0.
01

 
0.

60
 

 
 

15
5.

15
 

3.
15

 
W

es
ts

id
e 

G
ra

ss
la

nd
s 

 
13

2.
39

 
0 

10
1.

42
 

23
.0

2 
1.

92
 

0.
83

 
 

 
25

9.
58

 
5.

28
 

G
ra

ss
la

nd
s-

S
hr

ub
la

nd
 

E
as

ts
id

e 
G

ra
ss

la
nd

s 
 

19
.5

3 
0 

6.
59

 
0 

3.
50

 
0 

 
 

29
.6

2 
0.

60
 

Su
bt

ot
al

 
  

 
27

1.
96

 
0 

13
4.

65
 

30
.8

8 
5.

43
 

1.
43

 
 

 
44

4.
35

 
9.

03
 

H
er

ba
ce

ou
s 

W
et

la
nd

s 
 

71
.2

2 
0.

13
 

40
.8

3 
0.

01
 

0 
0.

60
 

 
 

11
2.

79
 

2.
29

 

R
ip

ar
ia

n 
W

es
ts

id
e 

R
ip

ar
ia

n-
W

et
la

nd
s/

E
as

ts
id

e 
R

ip
ar

ia
n 

W
et

la
nd

s 
 

4.
60

 
0 

0.
61

 
0 

0 
0 

 
 

5.
21

 
0.

11
 

Su
bt

ot
al

 
  

  
75

.8
2 

0.
13

 
41

.4
4 

0.
01

 
0 

0.
6 

 
 

11
8.

0 
2.

40
 

A
gr

ic
ul

tu
re

 
A

gr
ic

ul
tu

re
, P

as
tu

re
s 

an
d 

M
ix

ed
 E

nv
iro

ns
 

 
36

9.
45

 
0.

55
 

21
6.

66
 

0.
87

 
0.

42
 

1.
71

 
 

 
58

9.
66

 
11

.9
8 



  
4.

5 
– 

W
ild

lif
e 

an
d 

Aq
ua

tic
 R

es
ou

rc
es

 

4.5-22

TA
B

LE
 4

.5
.1

.3
-3

 
 

Su
m

m
ar

y 
of

 C
on

st
ru

ct
io

n-
R

el
at

ed
 D

is
tu

rb
an

ce
 to

 H
ab

ita
t (

ac
re

s)
 

Pi
pe

lin
e 

Fa
ci

lit
ie

s 
  

G
en

er
al

 
Ve

ge
ta

tio
n 

Ty
pe

 
M

ap
pe

d 
H

ab
ita

t 
C

at
eg

or
y 

Ty
pe

 

Fo
re

st
 

St
an

d 
by

 
A

ge
 

Construction           
Right-of-Way 

Hydrostatic      
Discharge Sites c/ 

Temporary Extra       
Work Areas 

Uncleared Storage 
Areas 

Rock Source/    
Disposal 

Access Roads 
(TARs/PARs/    
Improvements) d/ 

Subtotal Mature 

Subtotal GS or RF 

Subtotal by       
Habitat Type 

Percent of          
Habitat Type 

Su
bt

ot
al

 
  

  
36

9.
45

 
0.

55
 

21
6.

66
 

0.
87

 
0.

42
 

1.
71

 
 

 
58

9.
66

 
11

.9
8 

D
ev

el
op

ed
 

D
ev

el
op

ed
-U

rb
an

 a
nd

 
M

ix
ed

 E
nv

iro
ns

 
 

33
.4

3 
0 

20
8.

17
 

0.
16

 
27

.1
4 

0.
23

 
 

 
26

9.
13

 
5.

47
 

Su
bt

ot
al

 
  

  
33

.4
3 

0 
20

8.
17

 
0.

16
 

27
.1

4 
0.

23
 

 
 

26
9.

13
 

5.
47

 
C

oa
st

al
 D

un
es

 a
nd

 
B

ea
ch

es
 

 
0.

18
 

0 
0.

90
 

0 
0 

0 
 

 
1.

08
 

0.
02

 
B

ar
re

n 
R

oa
ds

 
 

11
5.

41
 

0 
76

.7
7 

15
.9

2 
3.

32
 

18
.4

6 
 

 
22

9.
88

 
4.

67
 

Su
bt

ot
al

 
  

  
11

5.
59

 
0 

77
.6

7 
15

.9
2 

3.
32

 
18

.4
46

 
 

 
23

0.
96

 
4.

69
 

 
O

pe
n 

W
at

er
-L

ak
es

, 
R

iv
er

s,
 a

nd
 S

tre
am

s 
 

16
.1

5 
0 

38
.1

5 
1.

55
 

0.
14

 
0.

01
 

 
 

56
.0

 
1.

14
 

 
B

ay
s 

an
d 

E
st

ua
rie

s 
 

20
7.

72
 

0 
27

.4
9 

0 
0 

0 
 

 
23

5.
21

 
4.

78
 

Su
bt

ot
al

 
  

  
22

3.
87

 
1.

29
 

1,
30

7.
75

 
76

8.
02

 
55

.0
4 

25
.3

4 
 

 
29

1.
21

 
5.

92
 

Pr
oj

ec
t T

ot
al

 
 

2,
76

2.
8 

1.
29

 
1,

30
7.

75
 

76
8.

02
 

55
.0

4 
25

.3
4 

 
 

4,
92

0.
24

 
 

Pe
rc

en
t o

f P
ip

el
in

e 
Fa

ci
lit

ie
s 

  
56

.1
5 

0.
03

 
26

.5
8 

15
.6

1 
1.

12
 

0.
52

 
 

 
10

0.
0 

10
0.

0 
 

 
a/

 T
he

 “M
at

ur
e 

Fo
re

st
” c

at
eg

or
y 

de
sc

rib
es

 th
os

e 
fo

re
st

 a
re

as
 w

ith
 a

 m
aj

or
ity

 o
f t

re
es

 o
ve

r 4
0 

ye
ar

s 
of

 a
ge

. 
b/

 T
he

 “G
ra

ss
-s

hr
ub

-s
ap

lin
g 

or
 R

eg
en

er
at

in
g 

Yo
un

g 
Fo

re
st

” c
at

eg
or

y 
de

sc
rib

es
 th

os
e 

fo
re

st
 a

re
as

 th
at

 a
re

 e
ith

er
 c

le
ar

-c
ut

 (t
re

e 
ag

e 
0-

5 
ye

ar
s)

 o
r r

eg
en

er
at

in
g 

(tr
ee

 a
ge

 5
 to

 4
0 

ye
ar

s)
.  

Fo
re

st
 a

re
as

 in
 th

is
 c

at
eg

or
y 

ar
e 

di
vi

de
d 

in
to

 fo
re

st
 v

eg
et

at
io

n 
ty

pe
s 

ba
se

d 
on

 th
ei

r p
ot

en
tia

l t
o 

be
co

m
e 

th
os

e 
ty

pe
s 

of
 m

at
ur

e 
fo

re
st

s.
  

c/
 S

m
al

l b
ru

sh
 o

r t
re

es
 m

ay
 b

e 
cl

ea
re

d 
by

 a
 ru

bb
er

-ti
re

d 
ro

ta
ry

 o
r f

la
il 

m
ot

or
 (b

ru
sh

 h
og

) o
r b

y 
ha

nd
 w

ith
 m

ac
he

te
s/

ch
ai

ns
aw

s.
  N

o 
so

il 
di

st
ur

ba
nc

e 
w

ou
ld

 o
cc

ur
.  

A
 ru

bb
er

-ti
re

d 
ho

e 
w

ou
ld

 
be

 u
til

iz
ed

 to
 la

y 
th

e 
di

sc
ha

rg
e 

lin
e 

an
d 

to
 re

m
ov

e 
th

e 
sa

tu
ra

te
d 

ha
y 

ba
le

s 
or

 fi
lte

r b
ag

s 
up

on
 c

om
pl

et
io

n 
of

 h
yd

ro
st

at
ic

 d
is

ch
ar

ge
. 

d/
 P

or
tio

ns
 o

f s
om

e 
of

 th
e 

P
A

R
s 

ar
e 

lo
ca

te
d 

w
ith

in
 th

e 
co

ns
tru

ct
io

n 
rig

ht
-o

f-w
ay

 a
nd

, t
he

re
fo

re
, t

he
re

 is
 s

om
e 

du
pl

ic
at

io
n 

in
 th

e 
ac

re
ag

e 
ca

lc
ul

at
io

ns
. 

 



 

 4.5 – Wildlife and Aquatic Resources 4.5-23

Within agricultural habitats, 589.66 acres of habitat classified as pastures and mixed environs 
would be impacted by construction, within which 32 reptiles and amphibians, 173 birds, and 77 
mammals are associated.  Other habitats affected would include grasslands (9.03 percent of the 
total impact acreage or 444.35 acres), of which Westside grasslands would be the most heavily 
impacted (259.58 acres), and where there are 26 reptiles and amphibians, 84 birds, and 37 
mammals associated.  Herbaceous wetlands account for 2.29 percent (112.79 acres) of the total 
acreage impacted, and have associations with 18 reptiles and amphibians, 136 birds, and 43 
mammals.  Westside and Eastside riparian wetlands account for only 0.11 percent (5.21) of the 
total acreage impact, and are associated with 38 reptiles and amphibians, 154 birds, and 76 
mammals (table 4.5.1.3-2). 

During operation of the proposed pipeline, Pacific Connector would maintain a 30-foot wide 
corridor, centered over the pipe, for the length of the pipeline.  As a result, 525.57 acres of 
forested habitat would be maintained in a shrub/herbaceous state, including 279.68 acres of 
forest-woodland habitat and 245.95 acres of regenerating or clear-cut forest that has the potential 
to become mature forest-woodland habitat (table 4.5.1.3-4).  All other non-forested habitats that 
would be affected by proposed pipeline construction would be revegetated and restored back to 
their preconstruction state, and it is expected that only right-of-way maintenance activities (i.e., 
mowing, cutting) occurring every 3 to 5 years would have the potential to impact species 
associated with those habitats.   

Noxious Weeds and Invasive Species  
Short- or long-term impact to wildlife habitat could also result if the proposed pipeline results in  
establishment and spread of noxious weeds, as well as other invasive species (animals and 
microbes) not native to a region.  In general, habitats with more bare ground, such as grasslands, 
riparian areas, and relatively dry, open forests, are more susceptible to invasive species 
establishment than are dense, moist forests, high mountain areas, and serpentine areas that have 
relatively closed plant cover or have extreme climate or soils. 

Noxious weeds often out-compete native vegetation.  They displace native species by spreading 
rapidly and utilizing resources (nutrients, water, sunlight) that can eventually lead to a weed-
dominated monoculture (see section 4.4.1.3).  Such transformed habitat can be unsuitable to 
former wildlife inhabitants.  Often, as habitat quality degenerates, wildlife diversity declines.  
For example, purple loosestrife forms dense monocultures that inhibit native vegetation, causing 
decreasing species’ diversity, limit water flows and wildlife access to water, and in some 
instances can make waterfowl nesting areas unsuitable (Whitson 1996).  Scotch broom, as 
another example, is also highly aggressive and becomes rapidly established within open areas, 
including forest clearcuts where it may inhibit reforestation.  In addition, infestations create 
highly flammable fuel loads (Bio-Integral Resource Center, no date).  Fires in wildlife habitat 
can directly kill animals that are not able to flee, and can modify habitat rendering it unsuitable 
for certain species.  

Invasive insects, mites (e.g. spruce spider mite), and terrestrial mollusks (e.g. the predatory 
spotted leopard slug) can similarly disperse along a newly created corridor where native 
vegetation formerly presented barriers to dispersion.  In general, invasive exotic wildlife species 
can adversely affect native species and their populations through various pathways, singly or in 
combination that include: 
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• introduction of disease or parasites to native wildlife,  
• interbreeding (hybridization) with native wildlife,  
• competition for habitat with native wildlife,  
• degradation of habitat of native wildlife,  
• predation on native wildlife, and/or 
• alterations of foodwebs and ecosystem processes.  

Introduced bullfrogs have adversely affected various native frog populations through predation 
(Hayes and Jennings 1986), including populations of Oregon spotted frogs in Washington 
(Watson et al. 2000).  The range of the barred owl has expanded and this species competes with 
NSO for prey resources.  The proposed Pacific Connector pipeline could contribute to the spread 
of introduced species by physically transporting them from one location to another as a result of 
equipment travel along the right-of-way, and/or by creating a travel corridor along the right-of-
way. 

Herbicides  
Herbicides could be applied to portions of the proposed pipeline right-of-way during operation to 
control noxious weeds.  Herbicides could affect native plant species, thereby affecting wildlife 
habitat and potentially the animals themselves.  Pacific Connector would only use agency-
approved herbicides authorized in current planning documents for short periods of time and 
limited applications to control noxious weeds where infestations occur on the right-of-way after 
construction and during operation.  Presently, according to the Pacific Northwest Weed 
Management Handbook (Peachey et al. 2007), all herbicides used in forests to control brush and 
weed-trees include one of the following: 2,4-D, glyphosate, imazapyr, picloram, ticlopyr, and 
clopyralid, described below. 

2,4-D is moderately toxic to animals but depends on species and formulations.  For example, 
dogs are more sensitive to 2,4-D organic acids than rats and humans and dogs have developed 
malignant lymphomas when exposed to 2,4-D applications.  2,4-D does bio-accumulate, though 
general risk to browsing wildlife is considered low (Tu et al. 2001).   

Glyphosate is of low toxicity to animals and birds.  There appears to be relatively little 
bioaccumulation.  Toxicity of glyphosate-based pesticides to amphibians varies with 
developmental stage because there is some evidence that some formulations may interfere with 
metamorphosis (Howe et al. 2004). 

Similarly, imazapyr is of relatively low toxicity to birds and mammals and appears to be rapidly 
excreted in urine and feces with no residues accumulating in viscera, muscle, fat, or blood.  
Imazapyr has not caused mutations or birth defects in animals (Tu et al. 2001).  Adverse effects 
to terrestrial and aquatic animals appear to be unlikely (Durkin and Follansbee 2004). 

Picloram is slightly to practically non-toxic to birds and mammals, although it has long-term 
persistence in the environment and chronic exposure of wildlife to picloram is of concern.  
Picloram is water soluble and thus highly mobile.  Studies on mice found effects to offspring of 
adults that had ingested the herbicide, including death, low birth weights, and birth defects (Cox 
1998a). 
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Triclopyr is only slightly toxic to birds and mammals although sub-lethal doses applied for 29 
days in diets of forest songbirds caused weight loss and behavioral changes (Tu et al. 2001).  A 
study of three species of frogs in Ontario, Canada, found that low concentrations of triclopyr 
butoxyethyl ester inhibited their avoidance behavior.  Researchers concluded that exposure to 1.2 
ppm of triclopyr is likely to paralyze the more sensitive tadpoles (Cox 2000).   

Clopyralid is relatively non-toxic to fish, birds, mammals, and other animals, although it does not 
degrade rapidly (soil half-life of 40 days).  Consequently, herbivores consuming clopyralid may 
accumulate residues in their livers and kidneys (Tu et al. 2001).  One study found that weights of 
rabbit fetuses decreased at both low and high doses of clopyralid.  Skeletal abnormalities were 
also observed in these fetuses at all doses and at the highest dose, accumulation of excess fluid 
around the brain was evident, which resulted in small brains and enlarged skulls (Cox 1998b).  
Information is absent on adverse effects to terrestrial mollusks for the range of herbicides 
discussed. 

Because the above herbicides are generally of low toxicity to animals, direct adverse effects from 
applied herbicides to wildlife along the proposed pipeline route or adjacent to aboveground 
facilities is unlikely, especially if applied according to directions on labels.  However, if species 
were to be exposed to high levels of herbicides from other areas, herbicides from the proposed 
Pacific Connector pipeline project could contribute to overall toxicity levels. 

Noise 
Noise could potentially impact wildlife for a short duration during clearing and grading the 
construction right-of-way, during pipeline construction including proposed HDD and 
conventional boring operations, and during right-of-way clean up and restoration.  In some 
remote and steep areas crossed by the proposed pipeline, helicopters may be used during right-
of-way clearing and during pipeline delivery.  Minimal increase in ambient noise levels would 
also occur during periodic right-of-way vegetation maintenance activities (i.e., mowing, 
chainsaws) during operation.  Noise would most likely displace wildlife some distance away 
from noise sources especially if wildlife species are nearby.  However, any short-term effects to 
wildlife by noise would occur simultaneously with human presence and the presence of heavy 
machinery normally required for pipeline construction.  Most likely, any impacts to wildlife due 
to noise could not be separated from those due to all other construction-related activities 
occurring concurrently.  Noise and human presence would move along the construction right-of-
way, albeit at a rather slow pace.  Therefore, impacts to wildlife because of noise would be of 
short duration and spatially localized.   

Research has demonstrated varying short-term reactions of wildlife to noise.  Most research has 
focused on wildlife reaction to more constant noise generated by roads and high-volume traffic 
(e.g., Forman and Alexander 1998).  However, some research has recorded wildlife reaction to 
airplanes, sonic booms, helicopters, artillery, and blasting that could produce similar reactions 
from noises associated with construction activities for the proposed Pacific Connector pipeline 
projects. 

Specific studies to determine impacts to wildlife from noise generated from construction of a 
pipeline have not been conducted; however, it is expected that construction noise in remote areas 
that are relatively free from noise would have a greater potential to disrupt wildlife.  Potential 
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impact to wildlife from some noises generated from construction activities can be evaluated to an 
extent, such as noise from vehicles and/or increased road traffic, blasting, helicopter timber 
harvest or pipeline delivery, and aerial fly-overs.  For example, effects of short-duration seismic 
exploration (blasting) have been documented.  Mule deer respond with alert postures, 
occasionally running for short distances, but did not shift home ranges or otherwise avoid 
seismic blast 2 miles away (Ihsle 1982).  Mule deer did avoid areas of seismic exploration that 
were closer (0.6 mile away) but whether avoidance was due to human presence, noise, or a 
combination was not distinguishable (Horejsi 1979). 

Raptors and other forest-dwelling bird species have demonstrated more adverse impacts to 
project-generated sound during nesting and breeding when levels substantially exceed ambient 
conditions existing prior to a project (i.e., by 20 to 25 decibel [dB] experienced by the animal) 
and when the total sound level is very high and exceeds 90 dB.  Such impact could potentially 
result in egg failure or reduced juvenile survival, malnutrition or starvation of the young, or 
reducing the growth or likelihood of survival of young. 

Golden et al. (1980) provided the following behavioral and physiological reactions of animals to 
known noise levels ranging between 75 and 105 dB from various disturbances, including aircraft:  
fish demonstrate reduced viability, survival, and/or growth (20 dB for 11 to 12 days); ungulates 
become nervous and/or run (82 to 95 dB) or panic (95 to 105 dB); waterfowl flock (80 to 85 dB), 
move and/or become nervous (85 to 95 dB), or startle (95 to 105 dB); and birds scare (85 dB). 

The U.S. Department of Transportation (DOT 2004) has summarized numerous studies and 
literature that have reported the effects of noise on wildlife, specifically focusing on impacts 
from roads.  Overall, existing information suggests that fish are unlikely to be adversely affected 
by noise levels produced from road traffic, reptiles and amphibians show some barrier effect due 
to roads (but no clear evidence of a noise effect alone), bird numbers and breeding can be 
strongly affected by the proximity of roads, large mammals can be repelled by road/vehicle 
noise, and small mammals do not appear to be adversely affected by road noise. 

Ambient sound levels in much of the proposed Pacific Connector pipeline area probably would 
be similar to the Arcata Fish and Wildlife Office’s projections (FWS 2006).  Ambient sound is 
defined as the sound qualities as they might exist currently and might include human-generated 
sources over the long term.  The typical ambient sound level for forest habitats ranges from 25 
dB to 44 dB.  Considering ambient sound as a base, noise levels associated with some common 
machines and activities that would be present during pipeline construction are included in table 
4.5.1.3-5. 

Distances at which noise would attenuate to ambient levels would depend on local conditions 
such as tree cover and density, topography, weather (humidity), and wind, all of which can alter 
background noise conditions.  Consequently, short-term impact to wildlife by noise would vary 
along the length of the proposed pipeline.   
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TABLE 4.5.1.3-5 
 

Common Sound Levels for Equipment/Activities Potentially Associated with the Pacific Connector Pipeline 

Measured Sound Source 
Range of Reported dB Values  
(at Distance Measured 50 feet) Relative Sound Level a/ 

Forest Habitats 25 – 44 Ambient 
Yelling 70 Low 
Chain Saw (various types/conditions) 61 – 93 Low  - Very High 
Pickup Truck (idle to driving) 55 – 71 Very Low - Moderate 
Mowers 68 – 85 Low - High 
Log Truck 77 – 97 Moderate - Very High 
Dump Truck  84 – 98 High - Very High 
Rock Drills  82 – 98 High - Very High 
Pumps, Generators, Compressors 87 High 
Drill Rig 88 High 
General Construction 84 – 96 High - Very High 
Track Hoe 91 – 106 Very High - Extreme 
Helicopter or Airplane (various 
types/conditions) 96 – 112 Very High - Extreme 

Rock Blast 112 b/ Extreme 
Logging Helicopter (Columbia double rotor) 108 – 123 Extreme 
  
Source:  FWS 2006c. 
a/  A general, subjective ranking of noise levels created by the sources considered when used for analysis of relative noise effects 
on species.   
b/  Blasting required for the Pacific Connector pipeline would be underground and muffled, which should result in a lower dB value 
at 50 feet. 

Pacific Connector proposes to cross the Coos, Rogue, and Klamath Rivers using HDD 
technology.  Noise levels associated with the drilling equipment at each site are not expected to 
exceed the Oregon State noise regulations of 55 dBA during the day and 50 dBA at night within 
25 feet of a residence.  Mitigation would be applied to the drilling equipment, such as vinyl 
fabric acoustic tents to ensure that noise levels do not exceed this regulation.  Noise studies 
conducted for the HDD of each proposed crossing determined that with the use of mitigation 
measures, daytime noise levels at the three crossings would not exceed 3.9 dBA above ambient 
for Coos River HDD, 13.0 dBA above ambient for Rogue River HDD, and 0.01 dBA for the 
Klamath River HDD.  Nighttime noise levels at the three proposed HDDs increased slightly over 
ambient levels, but the greatest predicted noise level at any nearby residence was never more 
than 13.7 dBA above ambient noise (740 feet from drilling equipment).  Noise impact to wildlife 
from the operation of the drilling equipment from the HDD crossings at Coos, Rogue, and 
Klamath Rivers should be negligible.  In 2005, a study was conducted during a 4,000-foot HDD 
crossing of the Nooksack River crossing in Whatcom County, Washington to determine if 
drilling noise associated with the HDD (noise levels between 47 and 52 dBA at the study area) 
had a negative impact on wintering bald eagles.  Eagles were observed from November 1, 2005 
through April 7, 2006 and results indicated that bald eagles were not negatively affected by HDD 
rig activity (Edge Environmental, Inc. 2006).   

Blasting may be required for pipeline trench construction in areas where hard, non-rippable 
bedrock occurs within the trench profile; however, alternate mechanical methods would first be 
employed in order to attain the desired trench depth, such as ripping, hydraulic hammers or rock 
saws.  The bedrock units that may require blasting are expected to consist primarily of volcanic 
and metavolcanic rocks in the Klamath Mountains, and volcanic rocks in the Cascade Range and 
along the ridges in the Basin and Range physiographic province.  In addition, local areas of well-
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lithified sedimentary rock may require blasting in the Coast Range.  Approximately 116.50 miles 
of the proposed pipeline alignment is considered to have moderate to high blasting potential, 
although not all substrate within those areas identified may require blasting to achieve the 
required trench depth.  Blasting activities may involve a single blast or a repetitive blasting 
sequence.  The noise associated with blasting activities is reported to be in the range of 112dB 
within 50 feet of the trench (see table 4.5.1.3-5) and may cause alarm in wildlife such as mule 
deer responses to seismic blasts, described earlier.  Blasting during pipeline construction, 
however, is expected to generate lower dB levels since all blast charges would be underground 
and muffled with blasting mats (see February 2008 Blasting and Helicopter Noise Analysis and 
Mitigation Plan1). 

Double rotor helicopters may be used along a portion (25.8 miles) of the proposed Pacific 
Connector pipeline during timber clearing in 2010 and pipeline construction in 2011 in areas that 
would be less accessible to pipeline construction contractors and logging trucks.  Noise 
associated with this size of helicopter (generally >92 dBA) could have negative impacts to 
species, especially bird species during the breeding season, within 1 mile of the area of use. 

Habitat Fragmentation and Edge  
Construction of the Pacific Connector pipeline would create an estimated 76.4 miles of new edge 
through contiguous forest and woodland vegetation types.  This estimate does not include 
removal of trees in younger aged clearcut or regenerating forest or woodland, and not include 
both sides of the pipeline right-of-way.  Edges would similarly be created through contiguous 
sagebrush steppe (9.32 miles), grasslands (11.24 miles west of Cascades, 1.16 miles east of 
Cascades), and palustrine forested and/or shrub wetlands (0.52 mile).  Because the pipeline right-
of-way would be linear, the created patch associated with the new edge would be narrow and 
elongated unlike edges created by forest practices (Forman and Godron 1986).  Habitat 
fragmentation has already occurred to some extent in the areas crossed by the proposed pipeline 
because of residential and rural residential developments, tree harvests, highways, roads and 
utility corridors.  These sources of cumulative impact to wildlife are expected to increase in the 
foreseeable future. 

Different species composition and abundance occurs in edge habitats (Forman and Godron 1986) 
than within patch interiors, depending on species’ tolerances for the variation in microclimatic 
and habitat parameters.  The pipeline right-of-way would create some medium-size (>1 acre) and 
many small cleared patches within contiguous habitats.  Douglas fir dominant-mixed conifer 
forest would be most impacted by 222 patches cleared, averaging 1.40 per patch though ranging 
from 8.64 acres to less than 0.01 acre.  Some terrestrial amphibians, for example, have narrow 
temperature and moisture tolerances (Spotila 1972; Feder 1983).  Moist, cool, and stable 
microclimatic conditions are essential to these species.  Loss of canopy cover and coarse woody 
debris can affect amphibians’ microclimatic conditions. 

Edge habitat created by the proposed Pacific Connector pipeline right-of-way would have 
positive and negative impact on bird species.  Potential positive effects are increased diversity 
and density of bird species, increased access to a variety of food resources, and increased ground 
cover favoring ground-nesting species (Rosenberg and Raphael 1986).  Potential negative 
                                                 
1 Blasting and Helicopter Noise Analysis and Mitigation Plan is included in Appendix P of the Draft Biological Assessment, 
which Pacific Connector filed with the FERC in March 2008.  



 

 Section 4.5 – Aquatic Resources 4.5-33 

impacts include increased brood parasitism, increased nest depredation in grasslands, forests and 
edge habitats, and lower nesting success (Thomas and Towiell 1982; Burger et al. 1994; Vickery 
et al. 1994; Marini et al. 1995; Danielson et al. 1997; Brand and George 2000).  The observed 
regional increase in brood parasites (brown-headed cowbird) and nest predators (corvids 
including black-billed magpie, American crow, and common raven) are expected to contribute 
additional impact to breeding birds as a consequence of edge created by the pipeline right-of-
way.  Corvids in particular could be attracted to the work areas during construction if trash and 
food is inappropriately left by work crews.   

Nest parasitism by brown-headed cowbirds is especially likely in fragmented shrub-dominated 
habitats (Vander Haegen and Walker 1998).  Such impact could be facilitated over the long-term 
because maintenance of the 30-foot permanent easement would create areas of early-seral habitat 
throughout the operational life of the proposed pipeline.  These areas would not only provide 
habitat used by some wildlife species, but could also connect patches of suitable habitat, 
allowing wildlife to move between one patch and another (Turner et al. 2001).   

Some wildlife species use right-of-way corridors created by pipelines and other linear utilities.  
For example, bird species diversity in powerline corridors through forested vegetation was found 
to be higher in the corridor than within the adjacent forest (Kroodsma 1984).  Often present 
along the edge are higher levels of flower and fruit production, pollinator, and frugivore densities 
and seed dispersal.  In addition, deer and elk use of available browse within corridors or on edges 
of corridors that are adjacent to hiding and thermal cover have been documented (Hartley et al. 
1984; Brusnyk and Westworth 1985).  However, few studies have evaluated the establishment of 
forage within pipeline rights-of-way and utilization by big game.  The study conducted in 
Alberta by Brusnyk and Westworth (1985) focused on forage and browse production on a 17-
year old pipeline right-of-way and on a 2-year old right-of-way.  They compared big game use 
(moose, deer – Odocoileus spp. - and elk) of forage on the two rights-of-way to use in adjacent 
undisturbed forest ecotones and undisturbed forest.  Browse production was most extensive on 
the 17-year old right-of-way, which was utilized most by moose, though they are not present in 
the proposed Pacific Connector pipeline area. 

Deer appeared to utilize browse in the 17-year old right-of-way but returned to adjacent 
undisturbed forest, probably utilizing available hiding or thermal cover.  Deer utilized the rights-
of-way for travel in early winter prior to limiting snow depths.  Elk utilized forage on the 2-year 
old right-of-way primarily where portions were adjacent to forested habitats.  The principal 
conclusion of this study was that pipeline rights-of-way increased local habitat diversity and that 
the diversity influenced use of the rights-of-way by ungulates. 

Increased herbivore density provides a food source for predators (Forman 1995), so predator 
density can also increase because of edge habitat created along a pipeline right-of-way.  With 
heavy browsing at the edge, wind can penetrate further into the woods, effectively widening the 
edge.  However, vegetation maintenance within rights-of-way can decrease bird densities (de 
Wall Malefyt 1984), and rabbit and deer densities (Hartley et al. 1984) depending on whether 
maintenance involves mowing or application of herbicides.  Similar impacts would be expected 
because of vegetation maintenance, primarily by mowing or hand cutting, along the proposed 
Pacific Connector pipeline right-of-way.  Pacific Connector would typically use mechanical 
methods for vegetation maintenance, or manual clearing where access of machinery is infeasible.  
Herbicides would be used where necessary to control some noxious weeds.   
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During right-of-way restoration, Pacific Connector would create habitat diversity features within 
the permanent right-of-way, such as rock and brush piles, that would provide habitat for a variety 
of wildlife species including mollusks, amphibians, and small mammals.  Such features reduce 
fragmentation effects of abrupt edge characteristics by creating local irregularities.  LWD placed 
within and/or across the right-of-way may eventually contribute to microsite diversification and 
provide corridors for some wildlife (e.g., terrestrial mollusks) to travel across an otherwise 
potential barrier.  Such movements would be essential to avoid potential genetic isolation of 
relatively non-mobile species. 

Shrub cover under 6 feet tall would be allowed to establish itself over the LWD placed within the 
30-foot operational right-of-way to allow for cover and safe passage for smaller wildlife crossing 
the right-of-way.  LWD would be placed within the right-of-way in similar quantities to adjacent 
forested stands. 

To mitigate for loss of cavities and snags within the construction right-of-way, Pacific Connector 
would create snags in large trees strategically left on the edge of the construction right-of-way by 
topping and or girdling trees.  Pacific Connector would erect nesting boxes within riparian areas 
where trees were removed that contained nesting cavities.  Potential impact to nesting birds by 
predatory corvids would first be addressed by ensuring that all construction contractors practice 
appropriate and responsible trash disposal. 

Harvested Wildlife 
During construction of the proposed Pacific Connector pipeline there would be short-term, 
localized effects on hunter success rates within the affected hunt units.  If construction in a 
particular hunt unit coincides with hunting seasons, hunter utilization and success in the 
immediate vicinity would probably be adversely affected for the duration of construction in that 
area.  However, hunter success rates for any species in each affected hunt unit are relatively low 
despite seemingly extensive hunter efforts.   

In addition, big game is expected to be displaced from habitats adjacent to construction-related 
disturbance.  In general, deer and elk return to habitats from which they have vacated within 
some relatively short period of time, which would likely depend on the time of year, available 
hiding cover, and duration of local disturbances.  Following construction, big game may utilize 
the right-of-way for travel and for foraging. 

After construction there could potentially be a secondary impact (Comer 1982) on harvest rates 
because of increased access by hunters using the pipeline right-of-way to access remote areas.  In 
addition, big game species utilizing a cleared right-of-way may be more likely to be harvested 
than animals in forested habitat.  Increased public recreation along cleared rights-of-way in the 
fall hunting season, especially near crossings of existing access points, has been documented 
elsewhere (Crabtree 1984). 

Increased public access as a result of creation of the cleared pipeline right-of-way could increase 
poaching of game animals and non-game wildlife on a local level.  Enforcement of wildlife 
regulations is the responsibility of the Oregon State Police, Fish and Wildlife Division.  
Individual incidences of illegal harvest are reported in the Fish and Wildlife Division Newsletter.  
From those records it appears that poaching is somewhat commonplace in southwest Oregon.  In 
the April 2007 edition, a deer poaching investigation in the vicinity of the proposed route (Eagle 
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Point, Jackson County) lead to 130 charges, including 23 felonies, against 8 suspects.  Those 
particular crimes involved several black-tailed deer (Freeman 2006) but, according to the April 
2007 Fish and Wildlife Division Newsletter, other species that have been poached include elk, 
turkeys, and even livestock.  There is no information to relate poaching effects to wildlife 
population status. 

Within big game winter management areas in Douglas, Jackson, and Klamath Counties, 
approximately 85 acres of mature forested lands (coniferous, mixed coniferous and deciduous, 
and deciduous) and 31 acres of regenerating and/or clear-cut forest would be converted to an 
herbaceous/shrub vegetative cover for the long-term, increasing the amount of forage available 
to big game adjacent to forested stands potentially used for thermal cover (table 4.5.1.3-6).  
Approximately 450 acres of forested, regenerating, or recently clear-cut stands removed during 
construction on big game winter range would be replanted with trees after construction of the 
pipeline, eventually providing similar habitat to that present prior to construction. 

Construction of the prosed Pacific Connector pipeline may coincide with big game calving and 
fawning times, generally in late spring (May-early June).  Calving and/or fawning areas may be 
close to winter ranges or may be at higher elevations than winter range.  During active 
construction, big game would most likely avoid construction areas and may be adversely affected 
in one or more ways, including increased energy expense if they escape from disturbances or are 
displaced to areas of deeper snow accumulation, use of suboptimal habitats that do not provide  

TABLE 4.5.1.3-6 
 

Acres of Habitat Types Impacted Within Big Game Winter Ranges by  
Construction and Operation of the Pacific Connector Pipeline 

Acres of Habitat Impacted in Winter Range 

Project Component County 
Forest – 

Woodland 

Regenerating 
or Clear-cut 

Forest 
Grasslands 
Shrublands Riparian 

Other 
Terrestrial 
Habitat a/ 

Douglas 7.00 2.51 0.00 0.00 0.00 
Jackson 350.08 129.58 134.37 14.24 25.80 Pacific Connector Pipeline 

Construction 
Klamath 56.21 21.18 70.54 1.92 36.85 

Total Pacific Connector Pipeline 
Construction 413.29 153.27 204.91 16.16 62.65 

Douglas 1.75 0.54 0.00 0.00 0.00 
Jackson 70.06 24.38 26.91 3.96 3.99 Pacific Connector Pipeline 

Operation  b/ 
Klamath 13.46 5.65 16.27 0.56 6.26 

Total Pacific ConnectorPipeline 
Operation 85.27 30.57 43.18 4.52 10.25 

Douglas 5.25 1.97 0.00 0.00 0.00 
Jackson 280.02 105.20 107.46 10.28 21.81 

Revegetation Outside 30-
foot Maintenance Corridor 

c/ Klamath 42.75 15.53 54.27 1.36 30.59 
Total Revegetation Outside 
Operation/Maintenance Corridor 328.02 122.70 161.73 11.64 52.40 

  
a/  Other terrestrial habitat includes:  agriculture, developed, and barren.   Restoration efforts would allow habitat type to be  
converted back to original state. 
b/ Upland 30-foot Operation/Maintenance Corridor would be maintained in an herbaceous/shrub state less than 6 feet in height.   
Riparian 30-foot Operation/Maintenance Corridor would be maintained in an herbaceous/shrub state within a 10-foot corridor 
centered over pipeline and the additional 10 feet either side of the pipeline would be maintained in an herbaceous/shrub/tree state 
less than 15 feet in height. 
c/ Habitat Revegetation:  trees planted within forested habitats, including regenerating and clear-cut forest; grasses and shrubs 
planted within non-forested habitat and 30-foot maintenance corridor (except riparian areas).   On private lands, revegetation would 
occur in consultation with the landowners.  
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adequate functions (food, shelter, escape cover), and use of habitats that increase the risk of 
predation.  The expected consequences of these responses would be decreased over-winter 
survival and decreased calving/fawning success (for example, see Bradshaw et al. 1998). 

Seasonal road closures on public lands have been applied to big-game winter range within BLM- 
and USFS-managed lands to minimize the effect of winter stress on deer and elk.  Additionally, 
BLM, USFS, and ODFW recommend the application of seasonal construction restrictions on 
big-game winter range.  Pacific Connector would apply the following ODFW, BLM, and USFS 
recommend seasonal closures for big game winter range (with the exception of big game winter 
range located in Klamath Basin, where a waiver would be obtained):  November 15 to April 1 
(BLM), December 1 to April 30 (USFS), and other landowners from December 1 to March 31 
(private and state).   

After pipeline construction, elk tend to use pipeline rights-of way for feeding areas, especially 
when hunting is not occurring (Lees 1989) and deer use open areas for foraging (Jageman 1994).  
The proposed Pacific Connector pipeline right-of-way would provide an opportunity for 
developing high quality feeding areas (Lees 1989) for elk and deer species, especially if noxious 
weeds are controlled and high-quality native forage is seeded.  Within big-game winter ranged 
disturbed by the proposed pipeline, Pacific Connector would seed disturbed areas with preferred 
deer and elk forage species as recommended by ODFW, BLM, and USFS, including an 
important winter forage species, wedgeleaf ceanothus (Ceanothus cuneatus), as well as in 
riparian areas and areas outside of the 30-foot maintenance corridor on USFS lands.  
Additionally, Pacific Connector would control noxious weeds on the right-of-way on all lands 
crossed including both summer and winter rangelands, because it is a priority management 
objective to maintain native forage species (ODFW 2003a).  The ODFW expressed concern that 
open trenches during construction of the proposed Pacific Connector pipeline could entrap deer 
and elk.  To minimize potential impact of open trenches on big game within delineated big-game 
winter and summer range, Pacific Connector would leave breaks at least 5 feet wide at 
approximately 0.5-mile intervals, and at visible wildlife trails, to serve as routes for big game to 
cross the construction right-of-way until pipe is ready to be installed (Forman et al. 2003).  
Alternatively, Pacific Connector would install soft plugs (backfilled trench materials) in the 
trench after excavation at these distances to provide wildlife passage.  Additionally, 20-foot gaps 
would be left in spoil and topsoil stockpiles at all hard or soft plug locations, and a corresponding 
gap in the welded pipe string would be left in these locations.  Suitable ramps would also be 
installed from the bottom of the trench to the top to allow any wildlife that enters the trench to 
escape. 

In coordination with ODFW’s specific management goals and the appropriate land management 
agency or owner, Pacific Connector would install OHV barriers to reduce unauthorized public 
access and to maximize elk use of the right-of-way.  These barriers may include dirt/rock berms, 
log barriers, signs, and locked gates.  Slash from clearing operations would also be redistributed 
on the right-of-way, which would help discourage OHV travel along the right-of-way. 
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General Mitigation 
Pacific Connector would follow the guidance provided by the CEQ (1978, section 1508.20) for 
mitigation in general and mitigation for wildlife and their habitats in particular, which includes 
the following approaches to mitigation: 

(a) Avoiding the impact altogether by not taking a certain action or parts of an action.  
(b) Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation.  
(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected 

environment.  
(d) Reducing or eliminating the impact over time by preservation and maintenance 

operations during the life of the action.  
(e) Compensating for the impact by replacing or providing substitute resources or 

environments” (see Compensatory Mitigation Program2). 

In consultation with federal and state agencies, Pacific Connector has 1) avoided some impact by 
re-routing the Pacific Connector pipeline, 2) minimized impact to habitat by restricting widths of 
the pipeline corridor in environmentally sensitive situations (i.e., riparian areas) and utilizing 
UCSAs within forested areas, 3) proposed to restore affected habitats to the maximum extent 
practicable, including replanting in forested areas, 4) proposed to reduce impact over time by 
minimizing future disturbances (i.e., routine vegetation maintenance every 3 to 5 years), and 
5) proposed to compensate for impact after consultation with agencies. 

4.5.1.4 Environmental Effects on Federal Lands 

Northwest Forest Plan Land Allocations 
A central goal of the NWFP (USFS and BLM 1994) is to maintain and/or create a connected or 
interactive old-growth forest ecosystem on federal lands within the range of the NSO.  The 
management direction of the NWFP consists of extensive standards and guidelines, including 
land allocations that comprise a comprehensive ecosystem management strategy.  These land 
allocations include areas set aside by an Act of Congress (i.e., Wilderness Act), LSRs, Adaptive 
Management Areas, Matrix, and Riparian Reserves.  Each land use allocation has a differing 
management direction, and is located and configured in the landscape to support overall 
ecosystem function and to meet the vision for management of federal lands.  In addition to 
NSOs, LSR and riparian reserve land allocations were designated to benefit a rather broad 
spectrum of terrestrial and aquatic species. 

Late Successional Reserves 

The objective of LSRs is to protect and enhance conditions of late successional and old growth 
forest ecosystems, which serve as habitat for ecosystem-related species including the NSO.  
Other wildlife species within the Pacific Connector pipeline project area that are closely 
associated with old growth forests are BLM and USFS Survey and Manage (S&M) species such 
as the great gray owl, red tree vole, Siskiyou mountain salamander, Crater Lake tightcoil, 
Siskiyou sideband, and evening fieldslug.  Although these species are all associated with old-

                                                 
2 Compensatory Mitigation Program is included in Appendix O of the draft Biological Assessment, which Pacific Connector filed 
with the FERC in March 2007.   
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growth forests, some species may prefer denser, multistoried forests (i.e., NSO) than more open, 
old-growth stands such as pileated woodpecker, white-headed woodpecker, and flammulated owl 
(Buchanan et al. 1995; Johnson and O’Neil 2001).   

LSRs provide a distribution, quantity, and quality of old-growth forest habitat.  They help ensure 
that late-successional species diversity would be conserved.  Late-successional forest 
communities are the result of a unique interaction of disturbance, regeneration, succession, and 
climate.  Late-successional and old-growth characteristics include varied tree species and age 
(typically 80 years or older), accumulations of large logs and snags, moderate-to-high canopy 
closure, moderate-to-high numbers of trees with physical imperfections such as cavities, broken 
tops, and large deformed limbs, and moderate-to-high accumulations of non-vascular vegetation 
- fungi, lichens, and bryophytes (USFS and BLM 1994).   

The Pacific Connector pipeline would cross 24.47 miles of three LSRs: RO 261 on Coos Bay 
and Roseburg BLM Districts, RO 223 in Roseburg BLM District and Umpqua National Forest, 
and RO 227 on Rogue River – Siskiyou National Forest.  Forest types found within LSRs 
include 1) dry, ponderosa pine forests found mainly in a narrow band on the east side of the 
Cascades; 2) dry, mixed-conifer and mixed-evergreen forests found at lower and middle 
elevations in eastern Cascades above the ponderosa pine forests and in southwestern Oregon; and 
3) mesic, mixed-conifer and mixed-evergreen forests that provide the most structurally diverse 
stands and are primarily found west of the Cascades.  Ponderosa pine and Douglas-fir are 
typically the long-lived seral dominants within the NWFP area in each forest type (Spies et al. 
2006). 

Variability of conditions within each LSR that would be crossed by the Pacific Connector 
pipeline is summarized in table 4.5.1.4-1.  For all three LSRs combined, the amount of forested 
vegetation within the areas affected during construction of one pipeline component or another is 
less than half the total affected area within the LSRs.  Consequently impact to wildlife associated 
with LSRs would likely vary by construction within specific habitats.  Nevertheless, impacts 
would be generally similar to those described above wherein direct impact could occur during 
clearing and pipeline construction if individuals are killed, injured, and/or displaced to other 
locations where possible mortality increases and/or fecundity decreases.  Direct impact to late-
successional habitat (removal and/or conversion to different vegetation) may indirectly affect 
wildlife by decreasing the amount of habitat locally available and decreasing the effectiveness of 
adjacent habitats in providing life-requisite functions for wildlife.  That impact would not be able 
to be mitigated and is assumed to persist through the long-term.  Impact to species inhabiting 
other, non-forested habitats within the affected areas in each LSR would be similarly affected 
although the amount of time required to restore impacted habitats would be less.  Pacific 
Connector sited the proposed pipeline to avoid LSRs if no geological hazards existed.  Where it 
was not possible to avoid LSRs, Pacific Connector routed the proposed pipeline to attempt to 
minimize habitat fragmentation and creation of edge habitat.   
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TABLE 4.5.1.4-1 
 

Designated Late Successional Reserves Crossed by the Pacific Connector Pipeline 

Area (acres) of Habitat Affected During Construction 
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Total 
Habitat 

Affected 

Construction Right-of-Way 1.00 0.26 9.22 – – 0.57 11.05 
Temporary Extra Work Areas 0.08 0.19 0.67 – – 0.18 1.12 
Uncleared Storage Areas – – 1.07 – – 0.02 1.09 

BLM 
Coos Bay 

District 
Rock Source/ Disposal c/ – – 4.33 – – 0.68 5.01 
Construction Right-of-Way 6.36 0.72 4.42 – – 1.18 12.68 
Temporary Extra Work Areas 0.18 0.94 2.24 – – 0.58 3.94 
Uncleared Storage Areas 9.37 1.21 7.33 – – 0.53 18.44 

BLM 
Roseburg 

District 
Rock Source/ Disposal c/ 0.98 – 0.94 – – 0.60 2.98 
Construction Right-of-Way 7.36 0.99 13.64 – – 1.75 23.73 
Temporary Extra Work Areas 0.26 1.13 2.91 – – 0.76 5.06 
Uncleared Storage Areas 9.37 1.21 8.40 – – 0.55 19.53 

RO 261 

RO 261 
TOTAL 

Rock Source/ Disposal c/ 0.98 – 5.27 – – 1.28 7.99 
Construction Right-of-Way 19.72 – 13.06 – 0.31 0.65 33.74 
Temporary Extra Work Areas 3.81 – 4.89 – – 1.45 10.15 
Uncleared Storage Areas 11.84 – 4.58 – – 0.09 16.51 

BLM 
Roseburg 

District 
Rock Source/ Disposal c/ – – – – – – – 
Construction Right-of-Way 35.19 – 20.64 – 0.06 1.40 57.30 
Temporary Extra Work Areas 5.87 – 4.96 – 0.02 2.88 13.73 
Uncleared Storage Areas 20.19 – 1.78 – – – 21.97 

Umpqua N.F. 

Rock Source/ Disposal c/ – – 0.15 – – 2.18 2.33 
Construction Right-of-Way 54.91 – 33.7 – 0.37 4.23 91.04 
Temporary Extra Work Areas 9.71 – 9.85 – 0.02 4.33 23.88 
Uncleared Storage Areas 32.03 – 6.36 – – 0.09 38.48 

RO 223 

RO 223 
TOTAL 

Rock Source/ Disposal c/ – – 0.15 – – 0.01 2.34 
Construction Right-of-Way 57.28 8.37 77.83 4.39 0.04 8.12 156.03 
Temporary Extra Work Areas 2.07 0.59 23.76 10.24 – 10.08 49.74 
Uncleared Storage Areas 30.03 4.87 34.07 0.49  2.59 72.05 

RO 227 Rogue River – 
Siskiyou N.F. 

Rock Source/ Disposal c/ – – – – – – – 

  
a/  Forested Habitat – Old-growth:  forested habitat that was considered NSO suitable nesting, roosting, and foraging (NRF) habitat 
based on analysis conducted using BioMapper ® raw data from the Pacific Northwest Research Station. 
b/  Forested Habitat – Mature:  forested habitat that was not considered suitable NSO NRF habitat based on nearest neighbor 
analysis (see footnote 1).   
c/  Estimated areas of habitat affected by rock source/disposal sites are larger than existing quarries and would be modified on-site to 
avoid any additional disturbance outside the existing disturbed footprint. 
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Riparian Reserves 
Riparian Reserves are key components of the NWFP ACS, which seeks to prevent further 
degradation of aquatic ecosystems and to restore and maintain habitat and ecological processes 
on public lands administered by the USFS and BLM.  Riparian reserves provide the ecological 
functions and processes necessary to create and maintain habitat for aquatic and terrestrial 
riparian-dependent species, dispersal corridors for terrestrial species, and connectivity of streams 
within watersheds.  Riparian reserves include areas along all streams, wetlands, ponds, lakes, and 
unstable and potentially unstable areas where riparian-dependent resources, both aquatic and 
terrestrial occur.  The NWFP (USFS and BLM 1994) determined the riparian zone along fish-
bearing streams to include the area within two site potential tree heights and along permanently 
flowing and intermittent streams without fish to include an area within one site potential tree 
height.  Several watershed analyses further define the boundaries of specific riparian reserves 
throughout the proposed Pacific Connector pipeline project area (see the Federal Consistency 
Analysis, prepared by Pacific Connector and submitted to FERC in its September 4, 2007 
application.)   

The importance of riparian areas to wildlife is disproportionate to their abundance.  For example, 
the majority of amphibians and reptiles (with the exception of one family of salamanders) require 
an aquatic habitat and associated riparian habitat during at least one stage of their life cycles.  In 
addition, birds utilize riparian areas more than any other habitat type.  Shorebirds are particularly 
dependent on riparian areas, neotropical migratory birds depend on this habitat during migration 
and breeding, and resident land birds depend on riparian areas for wintering habitat.  Even 
wildlife that is not closely associated with riparian zones, might use them secondarily or as travel 
corridors (Bookhout 1994).  More than 800 of the 1,100 species considered by the Forest 
Ecosystem Management Assessment Team (Reeves et al. 2006) were associated with Riparian 
Reserves.  The Pacific Connector pipeline would cross 4.56 miles of federally managed Riparian 
Reserves.   

Construction and operation of the proposed Pacific Connector pipeline would result in loss of 
37.44 acres of forested habitat within designated Riparian Reserves that are associated with 15 
fish-bearing streams and 27 non-fish-bearing streams on federal lands.  This impact would be a 
long-term impact to those habitats and potentially could adversely affect wildlife species directly 
or indirectly.  Direct impact to wildlife could occur during clearing and pipeline construction if 
individuals are killed, injured, and/or displaced to other locations where possible mortality 
increases and/or fecundity decreases.  Direct impact to riparian habitat (removal and/or 
conversion to different vegetation) may indirectly affect wildlife by decreasing the amount of 
habitat locally available and decreasing the effectiveness of adjacent habitats in providing life-
requisite functions for wildlife.  Impact to species inhabiting other, non-forested habitats within 
defined riparian zones would be similarly affected, although the amount of time required to 
restore impacted habitats would be less.  See additional discussion of Riparian Reserves in 
section 4.3.4 of this EIS. 

Other Important Wildlife Habitats 
Habitats that are designated as especially important wildlife habitats and features were discussed 
in section 4.5.1.3.  These habitats receive special consideration from the BLM and ODFW.  
BLM RMPs (BLM 1995b, 1995c, 1995d, and 1995e) and USFS LRMPs (USFS 1990a, 1990b, 
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and 1990c) provide consideration and protection for the following habitat types and features to 
ensure that BLM special status and USFS sensitive species do not become endangered because 
of management activities: meadows, wetlands, and deciduous/hardwood stands as well as other 
habitat features such as cliffs, talus slopes, snags, and coarse woody debris.  Additionally, 
ODFW considers the above-mentioned habitats and features to have a high importance for the 
persistence and/or conservation of native species within southwest Oregon (ODFW 2006a).   

Effects to general habitat types are discussed above in section 4.5.1.3.  Pacific Connector 
prepared estimates of snag density (numbers per acre) that would be affected within the 
construction right-of-way and TEWAs on each of the three National Forests during timber 
reconnaissance conducted in 2007 (Chapman 2007).  Estimates of snag density by size class 
(inches, dbh) and decay class (hard or soft) are provided in table 4.5.1.4-2.  Within the areas that 
would be affected by construction, conifer snags less than 13 inches dbh are generally most 
dense on each forest, although there are numerous hardwood snags in that size category on the 
Rogue River-Siskiyou National Forest (table 4.5.1.4-2).  Most of the smaller snags (<13 inches, 
dbh) were observed as hard wood, rather than softened due to decay.  Loss of snags regardless of 
decay class is expected to be a long-term impact because recruitment of new snags within the 
affected areas would take much longer than 2 years. 

TABLE 4.5.1.4-2 
 

Snag Density Estimates on USFS Lands 

Estimates of Snag Density (Number per Acre) by Size 
Category (inches, DBH) 

National Forest Tree Type Decay Class <13 13-24 25-36 >36 
Hard 5.0 0.6 0.8 0.0 Umpqua conifer 
Soft 0.1 0.4 0.2 0.4 
Hard 1.0 0.2 0.1 0.01 conifer Soft 0.0 0.5 0.2 0.0 
Hard 1.5 0.0 0.0 0.0 Rogue River-Siskiyou 

hardwood Soft 0.0 0.1 0.0 0.0 
Hard 3.0 0.1 0.1 0.0 Fremont-Winema conifer Soft 0.0 0.4 0.1 0.0 

 

Fish and Wildlife Habitat Categorization 

The FWS and ODFW have developed mitigation policies to assist in the evaluation of habitats of 
fish and wildlife impacted by proposed land and water developments, as well as provide 
guidance in the development of consistent and effective mitigation measures.  The two policies 
are similar in that they present a framework to assign categories to habitat types impacted by a 
proposed project based on the relative importance and/or availability of habitats to fish and 
wildlife, and the status of species associated with impacted habitats.  The FWS policy established 
four “resource categories” with varying mitigation goals and provided five actions (prioritized) 
that could be taken to mitigate the impacts, whereas the ODFW policy established six “habitat 
categories” and provided mitigation goals and actions for each category.  FWS' four Resource 
Categories are quite similar to ODFW Habitat Categories 1 through 5 in habitat description and 
recommended mitigation goals.  ODFW presents an additional habitat category that captures 
habitats not valuable or important to fish and wildlife that occur in the proposed Project area.  
Pacific Connector applied the habitat categorization process framed by ODFW to its proposed 
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project, but has incorporated additional guidance provided in the FWS Mitigation Policy, as well 
as consultations with members of the Habitat Quality Subtask Writing Group, an extension of the 
Jordan Cove/Pacific Connector Task Force created to review and develop mitigation for a 
number of wildlife and habitat issues for the proposed Project.  Both policies as well as results of 
the Habitat Categorization are described in Pacific Connector’s Proposed Habitat Categorizations 
for the PCGP Project, which it filed with the Commission on July 24, 2008,3 with additional 
information provided for the ODFW Mitigation Policy since it is the model used by Pacific 
Connector for the entire pipeline. 

Pacific Connector has stated that after completing the ongoing evaluation of potential restoration 
pursuant to ODFW policy, it will discuss potential compensatory mitigation measures with 
ODFW.  Mitigation would address both ESA-listed species and their habitats (see section 4.6) 
and specific habitat or land designations where the NWFP and BLM or USFS require mitigation 
for effects to their lands (e.g. mitigation for effects to LSR and Riparian Reserves).  In an 
instance where an ODFW habitat category is affected but has no ESA or other land management 
agency mitigation requirement, Pacific Connector would work with ODFW to apply the ODFW 
mitigation policy.  Pacific Connector has stated that once these compensatory mitigation 
measures are finalized, they will be added to its Compensatory Mitigation Plan prepared for this 
project. 

Conceptual Compensatory Mitigation Measures for Federal Lands 
Pacific Connector would develop a mitigation plan to ensure that the proposed pipeline project 
would comply with the Objectives and Standard and Guidelines of the NWFP, and treatments 
would be consistent with respective LSR Assessments and Watershed Analyses.  This mitigation 
plan would be developed to ensure that the proposed pipeline project, which is considered a new 
development within LSRs, would be neutral or beneficial to the creation and maintenance of 
late-successional habitat.  Because of the linear nature of the project and its proposed start and 
end points, the Pacific Connector pipeline cannot be constructed without affecting LSRs.   

The mitigation plan would be developed to mitigate for loss of LSR habitat and may include 
funding for projects such as:  

• decommissioning roads in LSRs that are identified by the BLM and USFS as being no 
longer required for management activities; 

• acquiring title or easement to private lands adjacent/near the pipeline that could be 
managed/preserved as late successional habitat; alternatively Pacific Connector may find 
and acquire these easements or properties and deed them to a federal agency or a 
conservation organization or trust; 

• acquiring title or easement to private lands to block up ownership with BLM or USFS to 
increase connectivity; alternatively Pacific Connector may find and acquire these 
easements or properties and deed them to a federal agency or a conservation organization 
or trust; 

• funding the conversion of Matrix lands to LSR; 

                                                 
3 Proposed Habitat Categorizations for the Pacific Connector Gas Pipeline (PCGP) Project, which was filed with the FERC on 
July 24, 2008.  
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• funding non-commercial thinning treatments or other silvilcultural projects to create or 
accelerate development of old growth characteristic elsewhere on federal land;  

• creating snags in adjacent habitat; or 
• funding spotted owl demographic studies. 

The mitigation projects would be focused where possible on lands near the proposed Pacific 
Connector pipeline and near the home ranges of occupied NSO stands. 

The mitigation plan funding could also be used to:  

• manage appropriate sections for Mardon skipper habitat, Kincaid’s lupine; 
• close access roads, or limit access; or 
• fence or otherwise exclude cattle from sensitive areas (i.e., Buck Lake) to 

protect/enhance habitat. 

Pacific Connector would also provide: 

• LWD and large rock for use by the agencies in habitat restoration projects.  Some of this 
material would be used on the restored right-of-way as habitat diversity features, while 
other material could be stockpiled for agency use in off-site habitat enhancement 
projects.   

4.5.2 Aquatic Resources 

4.5.2.1 Waterway for LNG Marine Traffic 

The area traversed by the waterway for LNG marine traffic has a very diverse and abundant 
collection of freshwater, estuarine and marine organisms and associated habitat.  The marine 
environment along the waterway outside of Coos Bay consist of varied habitats used by 
important marine aquatic organisms including important marine commercial and recreations fish 
such as salmon, crabs, shrimp and marine mammals including whales, seals and dolphins.  This 
habitat includes gently sloping nearshore intertidal and subtidal sand area near the Coos Bay 
mouth and rocky shoreline to the south.  Offshore deeper soft bottom habitats extending over one 
hundred feet deep with main pelagic surface water along the shipping route.  These areas are 
highly productive for important marine resources of varied life stages.   

The marine area along the shipping route contains important commercial and recreations fish 
including salmon, crabs, shrimp and marine mammals including whales, seals and dolphins.  The 
area near the mouth of the bay is diverse in its habitat containing sand beaches, to rocky 
shorelines.  Coos Bay is well protected from ocean waves along the navigation channel leading 
to the proposed LNG terminal, and is joined by several freshwater streams and sloughs, while the 
bay proper along this route ranges from marine to estuarine.  This area also contains important 
crab, clam and salmon resources, as well as marine fish such as flatfish and rockfish.  It is a 
major migration corridor for salmon and steelhead that spawn and rear in the Coos River 
systems.  The bay along the waterway for LNG marine traffic contains mostly sloping beaches 
with algae and eelgrass beds that supply important habitat for the estuarine organisms.  A total of 
over 14,000 acres of habitat is present in Coos Bay, including some 1,500 acres of eelgrass beds, 
an important habitat component for major estuarine resources.  The flat inner portions of the bay 
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are used by most species found in the bay (Cummings and Schwartz 1971).  These regions are 
where most eelgrass beds are found. 

A list of the major fish resources that may be present along the waterway for LNG marine traffic 
that are designated as essential fish habitat species are shown in Appendix G (Table G-1).  
Species of groundfish, pelagic anadromous and marine species would be present along the 
shipping route in the nearshore and marine waters outside of Coos Bay estuary. 

Marine Fish  
Species of groundfish, pelagic, anadromous, and marine species would be present along the 
shipping route in the nearshore and marine waters outside of Coos Bay estuary.  This includes a 
variety of salmon species, rockfish, flatfish, shark, skates, sturgeon, sablefish, cod, migratory fish 
such as anchovy and sardine and in the outer regions may rarely include some highly migratory 
species such as thresher shark and tuna.   

Marine fish communities within Coos Bay consist of species found in estuarine and marine 
waters.  Their distribution and abundance varies with physical factors such as bottom conditions, 
slope, current, salinity, and temperature, as well as season, which can affect migration and 
spawning timing.  Some of the more commonly abundant fish include Pacific herring, and the 
non-native American shad.  Most fish species are migratory or seasonal, spending only part of 
their life in these waters.  Other common seasonal marine fish species include surfperch, lingcod, 
rock greenling, sculpin, surf smelt, Pacific herring, English sole, black rockfish, anchovy, 
eulachon, longfin smelt, Pacific tomcod, sandsole, and topsmelt.  A few common species like 
kelp greenling and starry flounder reside in the bay year-round.  The region from just beyond the 
proposed project area toward the mouth of the bay is a prime feeding area for many local and 
seasonal fish species.  Herring spawn on the eelgrass areas of Jordan Cove, just upstream of the 
proposed LNG facility site.  Common seine sampling has found abundant and diverse fish 
species at a sand point upstream of Jordan Cove.  Fish abundance varies with salinity.  Near 
channel mile (CM) 1.5 the sloughs are mostly of high salinity, while farther up the bay, near CM 
15.5, sloughs are generally brackish, of lower salinity.  Toward the mouth of the bay the salinity 
is higher, especially in the summer which is when the number of fish increase. 

Anadromous Fish  
A common group of anadromous fish species found in the region along the shipping route 
includes Chinook salmon, coho salmon, chum salmon, steelhead, coastal cutthroat trout, Pacific 
lamprey, river lamprey, white and green sturgeon, and American shad.  Anadromous is a term 
describing fish that return from the ocean to the rivers where they were born in order to spawn.  
Adult anadromous fish spend a portion of their adult life in the ocean; the amount of time varies 
among the species.  Sexually mature adults migrate or “run” from the ocean and estuaries 
upstream to fresh water streams to spawn in shallow gravel stretches.  The fertilized eggs drop 
into the intergravel spaces.  Hatched fry remain in these spaces for a time and then emerge to 
remain in the rearing areas of quiet waters, usually pools or backwaters.  After a period of time, 
which varies with the species, juveniles migrate downstream to estuaries where they undergo 
smolting (physiological maturation to adjust from fresh to salt water) before entering marine 
waters as adults.  Salmon species die after spawning but some steelhead and anadromous coastal 
cutthroat survive to return to the ocean, and can spawn again.  Steelhead typically remain in 
freshwater streams after emergence for 2 to 3 years before migrating to the ocean, with adults 
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returning to spawn in their fourth or fifth year (Behnke 1992).  Sea-run cutthroat usually remain 
in fresh water for 2 to 4 years before smolting and migrating to saltwater, usually staying in the 
estuaries or near shore (Behnke 1992). 

Coldwater anadromous fisheries in the proposed project area comprise eight species: Chinook 
salmon, coho salmon, chum salmon, steelhead, coastal cutthroat trout, Pacific lamprey, river 
lamprey, and green sturgeon (see section 4.5.2.1).  The Southern Oregon/Northern California 
Coastal Coho Salmon ESU is present in the proposed project area and is listed under the 
Endangered Species Act (ESA).  The North American Green Sturgeon – Southern DPS, which is 
listed as Threatened under the ESA, may be present in migrate through Coos Bay.  The Project 
effects to the listed species are discussed in section 4.6.  The aquatic species table in Appendix G 
Table G-2 summarizes most of the major runs of anadromous salmon, steelhead, and trout 
species within the proposed project area and their general timing of life phases.  

True freshwater fish are not present along the shipping route.  Anadromous salmon are generally 
transitory, passing through the bay in the fall as adults to Coos River; juveniles primarily 
outmigrate in the spring.   

Shellfish 
Beyond the nearshore waters of the Coos Bay entrance, a large and diverse number of benthic 
and epibenthic invertebrates are present in Coos Bay.  Clams, crabs, oysters, and shrimp make up 
important components of these invertebrates in the bay.  Some of the most abundant and 
commercially important of these species include bentnose clams, Pacific oyster (which is grown 
commercially), Dungeness crab, and ghost shrimp.  Distribution varies along the route from the 
proposed LNG terminal to the bay mouth.  Principal subtidal clam beds are found in the lower 
bay and South Slough.  Clam Island, located at the mouth of Coos Bay, has a high abundance of 
recreationally important clams.  At the mouth of Coos Bay itself, are located some of the highest 
recreational harvest of clams and crabs.  Razor clams are an important commercial and 
recreational species.  Within Jordan Bay, ghost shrimp, a commonly harvested bait shrimp, is 
found in the fine sediment and eel grass beds.  Mud shrimp are also present in this region and are 
harvested.   

Coos Bay contains one of only two native Oregon coastal populations of the Olympic oyster.  
Within its native range, this species has significantly diminished from historical levels.  Efforts 
have been taken in the bay to restore this species and improvements in bay water quality and 
sediment have resulted in self-sustaining populations over the last two decades.  Because of its 
low abundance and efforts to improve the quality of the Coos Bay environment and its survival, 
the Olympia oyster is not harvested.  They are found subtidally and intertidally from the North 
Bend Municipal Airport to Millington in Isthmus Slough in the upper bay, which is not an area 
that would be affected by the proposed LNG terminal. 

Commercial and Recreational Fisheries 
The coastal marine waters off Coos Bay along the shipping route support important recreational 
and commercial fisheries including Dungeness crab, salmon, and bottom fish.  While no 
commercial harvest of vertebrate fish occurs in Coos Bay, recreational fishing is common.  
Recently, however, some commercial bait fishing has occurred in the bay.  Additionally, 
commercially important marine fish species are produced in the bay and many anadromous fish 
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migrate through Coos Bay to Coos River; many spend part of their juvenile life stage rearing in 
Coos Bay. 

The main recreationally harvested fish species in the region are coho and Chinook salmon.  
Other recreationally harvested species include:  American shad, shiner perch, redtail surfperch, 
striped seaperch, white seaperch, pile perch, black rockfish, lingcod, Cabazon, red Irish lord, 
Pacific staghorn sculpin, surf smelt, Pacific herring, sturgeon, eulachon, and Pacific tomcod.  
Annual recreational harvest of coho and Chinook salmon from Coos Bay region (primarily ocean 
harvest) reported as landings at Charlston harbor  has ranged from about 6,000 to 8,000 fish 
between 2000 to 2004 (ODFW, Sport Catch Statistics web site, http://www.dfw.state. 
or.us/resources/fishing/sportcatch.asp).  Ocean harvest fish have varied origin and may not 
originate from the Coos River System.  This harvest is a substantial portion (e.g. about 10% in 
2002) of the ocean port reported harvest of these two species for the Oregon Coast.  Substantial 
additional harvest of coho and Chinook salmon, occurs in Coos Bay, Coos River, and Coos River 
tributaries.  Recent coho salmon harvest in these areas is often in the range of 100 to 400 fish, 
whereas the fall Chinook harvest was about 2,000 to 5,000 fish during the 2000 to 2006 period 
(ODFW, Sport Catch Statistics web site, http://www.dfw.state.or.us/resources/ 
fishing/sportcatch.asp).  Harvest of coho salmon in the Coos Bay region has fallen sharply since 
the mid-1990s.  Between 1985 and 1991 sport harvest at Coos Bay (Charleston) ranged from 
about 13,000 to 25,000 coho salmon.  By the mid-1990s, coho salmon populations along the 
entire west coast decreased substantially and remained extremely low through 2000.  While 
increases in harvest have been recorded since then, harvest numbers fluctuate significantly 
(ODFW, Salmon Catch Index web site, http://www.dfw.state.or.us/MRP/salmon/catchindex.asp). 

Much of the recreational salmon fishing in Coos Bay occurs in late summer and fall.  It usually 
begins in late summer at jetty areas near the bay mouth, moving up the bay as returning salmon 
migrate upstream.  Bank angler access on the North Spit is limited.  Boat angling occurs 
throughout the bay, but is limited in some areas by wind exposure.  For example, the Roseburg 
Forest Products Company dock area has less boat angling because of wind exposure and tidal 
action.  Much of the boat angling for coho and Chinook salmon in the fall is concentrated around 
the railroad bridge and downstream towards the Jordan Cove site.  Marshfield Channel can be an 
area of concentrated angling for fall salmon. 

Perch fishing begins in Coos Bay in late February to early March, depending on freshwater 
runoff, and can continue through July.  Rocks around bridge abutments are targeted by anglers 
on the outgoing tide. 

Recreational fishing for sturgeon occurs primarily upstream of the McCullough Bridge.  White 
sturgeon can be taken year round, but the best angling is during December through March, and 
when there is a heavy freshwater plume in Coos Bay.  

The shellfish fishery includes commercial and recreational harvest within the bay.  The main 
harvest species are clam, oyster, crab, and shrimp, and they are of significant economic 
importance to the Coos Bay area.  Additionally there are commercial oyster beds within the bay, 
which include seeding of beds with young Pacific oysters and later commercial harvest of these 
areas.  Commercial harvest includes spot prawn, urchins, and abalone.  In addition to the 
commercial fisheries for shellfish, recreational clamming and crabbing brings year-round tourist 
income to the region.  Crabbing occurs primarily during slack tide in the main channel areas 
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from the Southern Oregon Regional Airport to the river mouth.  Recreational crabbing occurs 
year-round while commercial crabbing occurs September through December.  The much larger 
ocean commercial crab season is generally December through April. 

Status of Fish in the Project Area 
The status of federally listed fish species and other commercial fish species that are managed 
under the Magnuson – Stevens Fishery Conservation and Management Act (MSA) are presented 
in the Biological and EFH Assessment that will be submitted to the FWS and NMFS under 
separate cover and are summarized in section 4.6 and in the EFH sections below. 

ODFW (2005) has evaluated the status of salmon and steelhead, trout, and other selected species 
of interest.  The status, or risk, is based on the threat to the conservation of a unique group of 
populations in the near term (5 to 10 years).  The criteria used for evaluating the status of these 
species included consideration of six varied factors including: as status of existing population, 
habitat use, abundance, productivity, reproductive independence and hybridization.  The details 
of the methods are presented in ODFW (2005) (http://www.dfw.state.or.us/fish/ 
ONFSR/report.asp).   

ODFW used these factors to determine the status of what they designate Species Management 
Units (SMUs).  SMUs are groups of populations from a common geographic area with similar 
genetic and life history characteristics.  ODFW classified each SMU into one of five status 
categories: 1) not at risk, 2) potentially at risk, 3) at risk, 4) extinct, 5) not assessed.  This rating 
system was only directly applied to the SMUs, not individual populations.  The Coos River 
system has populations in 10 SMUs.  Of these, three of the SMUs were rated as “not at risk,” one 
“potentially at risk,” four “at risk,” and two “not assessed.”  Two of the four SMUs rated “at 
risk” (spring Chinook and chum salmon) are actually extinct within the Coos basin.  The species 
and SMU ratings of the Coos River system populations are: 

• Coastal spring Chinook salmon - At Risk (extinct in the Coos River system) 
• Coastal chum salmon - At Risk (extinct in the Coos River system) 
• Pacific lamprey – At Risk 
• Coastal winter steelhead - Potentially at Risk 
• Coastal cutthroat trout - Not at Risk 
• Coastal coho salmon – Not at Risk 
• Coastal fall Chinook salmon – Not at Risk 
• Western brook lamprey - Not Assessed 
• Southern green sturgeon - Not Assessed 
• White sturgeon - Not Assessed 

Marine Mammals 

Thirty species of marine mammals occur in Oregon, including 7 species of baleen whales; 7 
species of  toothed whales, 17 species of toothed whales, dolphins, and porpoises; 5 species of 
pinnipeds (seals and sea lions); and sea otters (NMFS 2008).   

Steller sea lions, California sea lions, northern elephant seals, and Pacific harbor seals use 
haulout sites in the vicinity at Cape Arago, Three Arch Rocks, and Shell Island.  Eight species of 
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whales and Steller sea lions are federally and state-listed and are discussed in section 4.6.  The 
remaining marine mammals are protected under the Marine Mammal Protection Act and are also 
discussed in section 4.6.  

Sea Turtles 
Four species of sea turtles have been documented off the coast of Oregon; the green, olive ridley, 
leatherback and loggerhead sea turtles.  Sea turtles potentially occurring in the waterway are 
protected under the ESA and are discussed in detail in section 4.6. 

Impacts and Mitigation 

Release of LNG or Fuel 
A spill of unignited LNG or fire of the LNG could occur along the transit route.  The greatest 
threat to aquatic organisms in the vicinity of a spill would be from changes in water temperature.  
A spill of LNG would float on the water surface and not mix, but in the process of changing state 
from solid to liquid would rapidly cool off the upper water layers closest to the LNG spill.  If the 
LNG were to ignite it would cause local heating of the surface water.  But neither the cooling nor 
heating would likely cause the overall water column to change temperature to the point of 
affecting aquatic organism beyond the surface layer at the time of initial spill or ignition.  Marine 
organisms, other than possibly the smallest planktonic stages, in the vicinity of this spill would 
be able to detect undesirable temperatures and avoid the region.  The likelihood of such an event 
occurring within Coos Bay and along Coos Bay shoreline, where sessile intertidal organisms 
such as clams or oysters may be affected by a spill, is very low because LNG carriers would 
always be escorted by tugs and would typically enter and leave on slack tides.  The chance of a 
spill occurring outside of the shipping route or having gas reach some important habitat local 
regional habitat areas, such as the marine sanctuary, which is greater than 2 miles from the main 
route, are extremely low.  This is based on both the escort requirements of the vessel in the 
vicinity of the Coos Bay entrance and the fact that the gas would likely dissipate before it would 
reach this area if a spill were to occur along the designated route.   

Fuel (e.g., diesel) used for vessel propulsion and power could possibly leak or be spilled while in 
route.  The vessel would have measures aboard to contain fuel oil spills should they occur.  
Additionally, LNG vessels are double hulled, which would protect the major fuel sources should 
the vessel be grounded or damaged. 

If an unignited LNG spill were to occur along the LNG carrier transit route in the areas used as 
migratory routes by marine mammals and sea turtles, the LNG would float on the water until it 
vaporizes and would not have an adverse effect on the animals, unless they come in direct 
contact with the LNG.  Some cooling of the upper water layers closest to the LNG spill would be 
expected, but would not likely cause the overall water column to cool to the point of affecting the 
mammals and turtles in the water, given the ambient water temperatures in the transit route and 
the adaptability of marine mammals and turtles to varying water temperatures.  If the vapor from 
an LNG spill were to come in contact with an ignition source, the resulting fire would burn back 
to the spill source and would affect species on the water or in the area that come in direct contact 
with the fire.  Mammals and turtles in the water would not be affected as the fire would be above 
the water in the area of the spill where the vaporized LNG is flammable.  In either case of lower 
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or higher water temperatures based on the spill scenario, mobile mammals and turtles would 
move out of the area until the water temperatures return to normal. 

Introduction of Nuisance Species 
Exotic or nuisance organisms are unlikely to be transported to Coos Bay in LNG carriers.  LNG 
carrier origin location is not known at this time be could be from ports originating across the 
Pacific.  Operators of commercial vessels have a significant economic interest in maintaining 
underwater body hull platings in a clean condition.  Fouling of bottom platings would result in 
increased fuel costs for voyages and could also reduce the vessel’s maximum transit speed.  To 
prevent fouling and the associated economic costs, operators aggressively and conscientiously 
apply hull plating preservation and maintenance programs.  Furthermore, failure to preserve and 
maintain hull plating not only raises short-term operation costs but also sets the stage for 
increased long-term hull maintenance costs.  There is a particular sensitivity to this engineering 
and economic reality regarding commercial vessels operating at the higher end of the sailing 
rates schedule, as is the case for LNG carriers. 

In addition to the antifouling program measures, fluid dynamics plays a practical role as a barrier 
to the introduction of invasive species in the manner described.  The amount of water that passes 
over the hull and through the sea chest is a massively large volume.  (A sea chest is an opening 
with associated piping in the hull below the waterline to provide seawater to condensers, pumps, 
and other associated equipment.)  The velocity of the seawater, abrasive by nature, along the hull 
would be expected to “waterblast” off anything that is not affixed to the hull (e.g., a barnacle).  
Normal ballast exchange requires only three changes of water through the ballast tanks to purge 
any loading port organisms before arrival at the unloading port.  These exchanges are done at sea 
and the exchanges occur at relatively low velocity.  By contrast, the hull and sea chest would 
have the equivalent of untold multiples of seawater exchange such that an organism on the hull 
or in the sea chest would be flushed off with much more velocity and volume of water than the 
accepted international ballast exchange procedure.  

Ballast water may be another source of organisms.  The water is held in the ballast tanks and 
cargo holds of LNG carriers to provide stability and maneuverability during a voyage when 
carriers are not carrying cargo, are not carrying enough cargo, or require more stability due to 
rough seas.  LNG carriers do not discharge ship-ballast water after arriving in a receiving 
terminal.  Thus, LNG carriers are not expected to import exotic species or cause impacts to the 
slip area associated with exotic species.  LNG carriers returning to their home ports do take on 
ballast water as they unload their cargo either in port or in open-ocean waters.  Thus, the LNG 
carriers may introduce non-native marine organisms into waters at their return ports.  

All vessels would be required to comply with ballast water management requirements 
promulgated by U.S. Law (e.g., Non-indigenous Aquatic Nuisance Prevention and Control Act 
of 1990; 1996 National Invasive Species Act) and agency programs (Department of 
Defense/EPA regulations at 40 CFR 1700, which implement §312(n) of the Clean Water Act), 
and establish discharge standards for vessel ballast water.  Additionally, Coast Guard 
regulations, Mandatory Practices for All Vessels with Ballast Tanks on All Waters of the United 
States, require proper cleaning of fouling organisms on the boat exterior, anchor, and anchor 
lines in manner to prevent the likelihood of exotic species being transferred between ports.  In 
addition, ships must adhere to a Ballast Water Management Plan, which is to be kept on-board 
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and must maintain a Ballast Water Record Book to record the intake and discharge of ballast 
water (IMO 2004).  On September 2006, a federal district court ruled that by September 30, 
2008, the EPA needs to take specific action to ensure that shipping companies comply with the 
intent of the CWA and restrict the discharge of ballast water into United States waters (Buck 
2006).  While the EPA has not developed specific actions, operation of the proposed project 
would be required to comply with any future EPA discharge requirements.  The FERC has 
assumed that the provisions of this Act and expected future EPA requirements apply both to the 
import and export of nuisance species, and by compliance with this Act the LNG carriers would 
not cause exotic nuisance species to be introduced into the ports of origin of the LNG cargos. 

Vessel Strikes 
The incremental LNG carrier traffic of 80 carriers per year plus the three attending tugs over the 
existing approximate number of 50 ships would, logically, result in a higher probability of 
potential incidents of ships hitting mammals and turtles in the water.  However, most species 
would be able to avoid interaction with moving objects in the waterway.  In addition, Jordan 
Cove would include as part of its Terminal Use Agreement with LNG carrier operators the 
NMFS Vessel Strike Avoidance Policy, in the event that NMFS in the Northwest develops or 
adopts such a policy.  In addition, LNG carriers would transit to the slip at slow speeds 
(approximately 5 knots or less) which would result in minimal wakes, such that marine mammals 
and sea turtles would not be affected by the wakes of passing LNG carriers.  Jordan Cove would 
provide to shippers delivering LNG cargo to the proposed LNG terminal measures proposed by 
NMFS for avoidance of marine mammals to further reduce the likelihood of adverse effects on 
these species.  Some of the suggested measures could include the following: 

• Provide training to LNG carrier crews that would include the use of a reference guide 
such as the Marine Mammals of the Pacific Northwest, including Oregon, Washington, 
British Columbia and South Alaska by Pieter Folkens.  This is a pamphlet that could be 
kept aboard LNG carriers. 

• Require LNG carrier crews to maintain a watch for marine mammals and slow the ship to 
avoid striking protected species. 

• Require LNG carriers to establish navigation policies when species are sighted, 
including: 
− When whales are sighted maintain a distance of 90 meters or greater from the whale. 
− Attempt to maintain a parallel course to the animal and avoid excessive speed or 

abrupt changes in direction until the animal has left the area. 
− Reduce ship speed when pods or large assemblages of cetaceans are observed near an 

underway ship. 
− When whales are sighted in a ship’s path or in close proximity to a moving ship, 

reduce speed or shift the engine to neutral until whales are clear of the area or path of 
the ship. 

− Report sightings of any injured or dead protected species immediately, regardless of 
whether the injury or death is caused by the ship.  If the injury or death is caused by 
collision with the ship, FERC would be notified within 24 hours of the incident.  
Information to be provided would include the date and location (latitude/longitude) of 
the strike, the ship name, the species or a description of the animal, if possible. 
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Ship Grounding 
The likelihood of an LNG carrier losing steerage, running aground, and physically damaging 
marine areas aquatic species is unlikely.  In the Coos Bay navigation channel, damage to shallow 
shoreline shellfish areas is unlikely because the channel geometry would serve to keep the LNG 
carrier within the confines of the channel.  In addition, the LNG carrier would always be under 
tug escort when in the channel.  The tugs would keep the LNG carrier under control and not 
allow it to run aground in the event of a steering or other control failure.  The likelihood of 
grounding in other regions, including marine sanctuary south of the channel, is also low due to 
requirements for tug escort when near the Coos Bay entrance. 

Shoreline Erosion from Prop Wash and Waves 
Prop wash from LNG vessels and tug boat propellers associated with the proposed Project, as 
well as ship wakes breaking on shore could cause increased erosion along the shoreline and 
resuspend the eroded material within the water column.  Increased erosion and suspended 
sediment levels can adversely affect fish eggs and fish survival, benthic community diversity and 
health, and spawning habitat.  At high concentrations, suspended sediments can affect oxygen 
exchange over the gills, resulting in weakened individuals or mortality.  Additionally, waves 
from vessels breaking on the shoreline can cause fish strandings, which is discussed below. 

To estimate the effects of prop wash and waves from LNG vessels in Coos Bay, Jordan Cove 
reviewed a study of LNG vessels in Chesapeake Bay, Maryland.  LNG vessels in Chesapeake 
Bay traveling at 7 knots produced a wave height of 1.1 feet at the bow and 0.1 foot, 620 feet 
from the vessel.  The LNG vessels in Coos Bay would be traveling at approximately 5 knots, 
which would reduce wave height.  The same study estimated wind driven waves in Chesapeake 
Bay at 1.63 feet.  Jordan Cove estimates that the storm activity in Coos Bay would be similar and 
would produce similar wind driven waves.  However, given the difference in morphology (e.g., 
size and shape among other factors) between Chesapeake Bay and Coos Bay, wave heights 
produced by both LNG vessels and the wind may not be comparable.  Therefore, we 
recommend that: 

• Prior to the end of the comment period on the draft EIS, Jordan Cove should model 
the effects of prop wash and waves from LNG vessels and tug boat propellers on 
shoreline erosion and fish strandings in Coos Bay, and submit the findings to the 
Commission and NMFS.  Jordan Cove should coordinate with NMFS to determine 
if mitigation measures are required to reduce or eliminate excessive shoreline 
erosion and fish strandings. 

Fish Stranding 

Fish stranding can occur when fish become caught in a vessel’s wake and are deposited on shore 
by the wave generated by the vessel wake.  Stranding typically results in mortality unless another 
wave carries the fish back into the water.  A recent study of strandings (Pearson et al. 2006) 
suggests that a series of interlinked factors act together to produce stranding during a ship 
passage.  These factors include: 

• Water-surface elevation – low tides are generally more likely to result in strandings than 
high tides. 
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• Beach slope – low-gradient beaches are generally more likely stranding locations than 
high-gradient ones. 

• Wake characteristics – ship wakes that result in both the greatest drawn-down and run-up 
on the beach are generally most likely to result in strandings.  Wake characteristics are 
influenced by a number of dynamics including vessel size and hull form (“short and fat” 
vessels have a greater displacement effect and generate larger wakes than “long and thin” 
vessels); vessel draught (the smaller the under-keel clearance, the larger the wakes; thus, 
loaded vessels are more likely to result in strandings than unloaded vessels); vessel speed 
(fast moving vessels generate larger wakes than slow vessels); the distance between the 
passing vessel and the beach (strandings are generally more likely at beaches close to the 
shipping channel than more distant beaches).  Fish strandings were observed as a result of 
four types of vessel passages including oil tankers, container ships, car carriers, and bulk 
carriers (in order of the vessels observed to cause the highest to lowest stranding 
frequency). 

• Various biological factors – for example, the larger number of sub-yearling salmon that 
are present near the shoreline, the more fish that are likely to be stranded; salmon that are 
larger and relatively strong swimmers are generally less prone to stranding. 

All of these factors can vary simultaneously, making it difficult to predict the location and to 
what degree strandings may occur.  For the proposed Project, the LNG vessels would be 
traveling at a slow speed—approximately 5 knots or less—which would reduce wake size.  
Additionally, the presence of sub-yearling Chinook salmon in Coos Bay is limited to the summer 
months, approximately mid-June through the end of August.  However, as recommended above, 
a model that can provide accurate estimates of LNG vessel wakes is needed to determine 
possible impacts. 

Essential Fish Habitat 
The MSA (Public Law 94-265 as amended through October 11, 1996) was established to 
promote the protection of essential fish habitat (EFH) in the review of projects conducted under 
federal permits, licenses, or other authorities that affect or have the potential to affect such 
habitat.  EFH is defined in the MSA as “those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity.”  

Federal agencies that authorize, fund, or undertake activities that may adversely impact EFH 
must consult with the National Marine Fisheries Service (NMFS).  Although absolute criteria 
have not been established for conducting EFH consultations, the NMFS recommends 
consolidated EFH consultations with interagency coordination procedures required by other 
statutes, such as NEPA, the Fish and Wildlife Coordination Act, the ESA, and the Federal Power 
Act in order to reduce duplication and improve efficiency (50 CFR 600.920(e)).  Generally, the 
EFH consultation process includes the following steps: 

1. Notification – The action agency should clearly state the process being used for EFH 
consultations (e.g., incorporating EFH consultation into an EIS, section 10 permit). 

2. EFH Assessment – The action agency should prepare an EFH Assessment that includes 
both identification of affected EFH and an assessment of impacts.  Specifically, the EFH 
should include: 
• a description of the proposed action; 
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• an analysis of the effects (including cumulative effects) of the proposed action on 
EFH, the managed fish species, and major prey species; 

• the federal agency’s views regarding the effects of the action on EFH; and 
• proposed mitigation, if applicable. 

3. EFH Conservation Recommendations – After reviewing the EFH Assessment, the NMFS 
should provide recommendations to the action agency regarding measures that can be 
taken by that agency to conserve EFH. 

4. Agency Response – Within 30 days of receiving the recommendations, the action agency 
must respond to the NMFS.  The action agency may notify the NMFS that a full response 
to the conservation recommendations would be provided by a specified completion date 
agreeable to all parties.  The response must include a description of measures proposed 
by the agency to avoid, mitigate, or offset the impact of the activity on EFH.  

The FERC, as the action agency, will consolidate the EFH and the ESA process for all portions 
of the proposed Project.  This will include development of an EFH assessment and BA together 
for submittal to NMFS and USFWS with a request to initiate formal consultation.  Following 
review of this document by these agencies, FERC will revise the BA and EFH assessment as 
needed and resubmit the document to the agencies.  

Section 302 of the MSA established regional fishery management councils.  Among other 
responsibilities, these councils develop management plans for each fishery that requires 
conservation and management.  Section 303(a) (7) of the MSA requires that these fishery 
management plans describe and identify EFH.  The proposed Project would be constructed and 
operated within the region of the Pacific Fishery Management Council (PFMC).  The PFMC has 
developed four fishery management plans (FMP) for species in Oregon marine, estuarine and 
freshwater areas:  Pacific Groundfish, Coastal Pelagic Species, Salmon and Highly Migratory 
Species.  EFH occurs both inside and outside of Coos Bay along the waterway for LNG marine 
traffic.  The locations of EFH within the zones of concern along the LNG carrier transit route are 
shown in figure 4.5-1.  EFH is described and identified as everywhere that species managed by 
the PFMC occur.  Species with EFH in the proposed project area are summarized below.  

Groundfish EFH 
The groundfish group includes 82 species of groundfish.  For the Pacific coast groundfish 
fishery, the EFH determination is based on habitat use by life stage for all 82 species within each 
composite EFH shown in Appendices B-1 and B-3 of the Pacific Coast Groundfish Management 
Plan (PFMC 2008).  The life history descriptions and maps showing species distributions are 
also available in Appndices B-2 and B-4, respectively, of the Management Plan (PFMC 2008).  

Coastal Pelagic Species EFH 
The EFH for coastal pelagic species is defined by the species’ temperature and geographic range 
during all life stages in the past, present, and where they could occur in the future.  In addition to 
all marine and estuarine waters off the Pacific Coast to the limits of the EEZ, EFH for coastal 
pelagic species also includes portions of the water column where sea surface temperatures range 
between 50 °F (near the United States/Mexico maritime boundary) and 79 °F (seasonally and 
annually variable) (PFMC 2006b).   
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Figure 4.5-1. Essential Fish Habitat Along the Waterway 
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The coastal pelagic species FMP includes five species:  Northern anchovy, Pacific sardine, 
Pacific (chub) mackerel, jack mackerel, and market squid.  Of these, two species (market squid 
and Pacific sardine) are known to occur in estuaries (PFMC 1998).  The others would be found 
in the marine waters off the Oregon Coast along the shipping route. 

Pacific Coast Salmon EFH 
For the Pacific salmon fishery, the PFMC identified EFH using USGS hydrologic units as well 
as habitat association tables and life history descriptions for each life stage (PFMC 1999, 
Appendix A, Amendment 14 to the Pacific Coast Salmon Plan).  These areas encompass all 
streams, lakes, ponds, wetlands, and other currently viable waterbodies and most of the habitat 
historically accessible to salmon in Washington, Oregon, Idaho, and California.  In estuarine and 
marine areas, EFH for Pacific salmon extends from the nearshore and tidal submerged 
environments within state waters out to the full extent of the EEZ (200 nautical miles).  Three 
species are included in the management:  coho, Chinook and pink salmon. 

Highly Migratory Species EFH 
Highly migratory fish EFH may exist along the outer portion of the waterway for LNG marine 
traffic.  This EFH is found in temperate waters within the Pacific Council’s region.  Variations in 
the distribution and abundance of these species are affected by ever-changing oceanic 
environmental conditions including water temperature, current patterns and the availability of 
food. Sea surface temperatures and habitat boundaries vary seasonally and from year to year, 
with some of the species are much more abundant from northern California to Washington 
waters during the summer and warm waters years than during winter and cold water years, due to 
increased habitat availability within the EEZ.  The species include five species of shark, tuna, 
striped marlin, swordfish, and dolphinfish.  Based on the EFH habitat defined for these species, 
few if any, of these species are off the Coos Bay at coastal depths less than 100 fathoms (100 
fathoms is the approximate edge of the shipping route defined area in Oregon coastal waters to 3 
miles offshore).  Therefore, little EFH for these managed species would be present along the 
shipping route to the EEZ. 

Project Area Specific EFH Species Characteristics 
Within Coos Bay a subset of these managed species are present including, two salmon (Chinook 
and coho salmon), three pelagic (northern anchovy, Pacific sardine, and Pacific mackerel), and 
29 groundfish species may be in or near Coos Bay, based on typical habitat use of these species.  
The general life history and expected habitat use within and near the proposed Project area are 
shown in Appendix G Table G-1, which will also be in the BA and EFH assessment developed 
for this EIS.  However, the documented species composition is less than noted in table G-1.  
Based on sampling (e.g. ODFW data from 1996 to 2000), 13 groundfish, 2 salmon, and 1 pelagic 
species would be considered common.  The information below provides details on most of these 
fish species use within the Bay, relative to the proposed Project site.  

Managed groundfish and coastal pelagic species are not estuarine resident species and therefore 
utilize Coos Bay on a seasonal basis, primarily in summer months.  During the summer, the 
estuary may be utilized as a forage area for juveniles and adults and as a nursery area for larvae 
and juveniles.  Starry flounder spawn near river mouths and sloughs.  Juvenile starry flounder are 
found exclusively in estuaries.  Sampling in upper Coos Bay from 1979 to 1990 showed that 
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young-of-the-year flounder are present at least in the spring and summer months (Wagoner et al. 
1990).  Flounder and sole are found in sandy or muddy substrate and juveniles are found in 
shallow water near rivers and in estuaries in eelgrass beds.  Adults generally are found in deeper 
waters in the winter and migrate to shallower water in the spring.  English sole juveniles depend 
heavily on inter-tidal areas, estuaries, and shallow nearshore waters for food and shelter.   

Adult Chinook and coho salmon may utilize habitat in the transit route in Coos Bay for migration 
and offshore for migration and feeding.  Adults would return to the rivers in late summer and 
fall.  Juveniles and smolts may use the transit route in Coos Bay for resting and foraging during 
emigration in the spring and early summer and offshore for migration and feeding.  

ODFW (2005) has captured coho and Chinook salmon, starry flounder, northern anchovy, and 
sand sole in the Jordan Cove area adjacent to the proposed Project site.   

The black rockfish is the only member of the rockfish family that is consistently caught in Coos 
Bay (Wagoner et al. 1990).  The copper, blue, grass, canary rockfishes, and bocaccio are 
occasionally caught.  The rockfishes are in the lower areas of Coos Bay, mainly during the late 
spring and summer months (Wagoner et al. 1990).  Black rockfish are not known to spawn in 
estuaries.  Rockfish recruit to seagrass beds in shallow, soft bottom embayments (Love et al. 
1991).  Johnson et al. (2003) reported that juveniles of many commercially important species 
utilize eelgrass habitat in Southeastern Alaska.  Rockfish juveniles settle into shallow, vegetated 
habitats for rearing.  Vegetated habitats (eelgrass and kelp) provide refuge from predators and 
access to prey.  Juvenile rockfish may also be closely associated with seagrass drift for both 
feeding and refugia while they move between pelagic and near shore habitat (Nightingale and 
Simenstad 2001).  Rockfish have not been seined by ODFW in or near the proposed Project area, 
indicating that this area is not utilized by rockfish.   

Black rockfish and Cabazon were the most abundant juvenile rockfish species captured within 
Coos Bay (near the entrance) between June 2003 and December 2005 (Schlosser and Bloeser 
2006).  Trap sites were located in eelgrass beds, along dock pilings and in sandy bottom habitat 
near the entrance to Coos Bay.  Juvenile chilipepper, copper, grass, yellowtail, and kelp 
greenling were also captured near the entrance.   

Lingcod begin life in near-surface marine waters and estuarine areas.  Juvenile lingcod primarily 
use estuaries, entering to feed, while adults are usually found in marine waters of 100 to 150 
meters deep.  Lingcod lay eggs in rocky, marine subtidal areas.  Larvae are found in the near-
surface marine waters and estuarine areas.  In this life stage, lingcod feed primarily on copepods, 
eggs, and other crustaceans.  As it matures, lingcod are commonly found in shallow, inter-tidal 
areas of bays near algae and seagrass beds.  Lingcod have been seined by ODFW in Coos Bay, 
but not captured in or near the proposed Project area.   

Northern anchovy were described to be transient users of eelgrass by Phillips (1984).  Eelgrass 
provides indirect benefits to these species as well through contributions to productivity in the 
estuary, and eelgrass drift may provide cover for coastal pelagic species (Nightengale and 
Simenstad 2001).   

Other species managed by the PFMC that occur in Coos Bay include sand sole and big skate.  
Sand sole require a sand-mud-eelgrass type of habitat but have not been captured in or near the 
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proposed Project area.  Big skate occur nearshore and occasionally in the bay (Wagoner et al. 
1990).   

Food Web Importance to EFH 
Prey species that are important for local EFH fish species rely on many of the same habitat 
conditions as the EFH fish species.  The food web components including phytoplankton, 
zooplankton, detritus, epiphyton, and SAV (e.g., eelgrass, macrophytic algae) are all important in 
supplying the habitat and food base for EFH species within Coos Bay.  For example, submerged 
grasses or SAV are important habitat for small prey species of adult lingcod (in Appendix B-2 of 
PFMC 2008).  Forage items that are habitat components for the managed species do depend to 
some extent on estuarine systems.  Many species of groundfish and salmonids occupy inshore 
areas of the lower bay during juvenile stages (e.g., Chinook salmon, coho salmon, English sole) 
where they feed on estuarine-dependent prey, including shrimp, small fishes, and crabs.  As they 
mature and move offshore, their diets in many cases change to include fish, although estuarine-
dependent species (e.g., shrimp, crabs) can still constitute an important dietary component.   

A variety of habitat of importance occur along the waterway for LNG marine traffic.  They 
include fresh, estuarine, and marine waters.  Within Coos Bay are estuarine environments with 
freshwater streams and slough.  The habitat in the marine environment includes shallow sandy 
shorelines, and nearshore and offshore rocky environments.  Also up and down the coast are 
rocky reefs and kelp forest regions.  But pelagic and deep ocean waters with soft bottoms 
habitats are most common directly along the route outside of the bay (ODFW 2005b).  The fish 
and other aquatic organisms along this route are highly diverse and abundant containing very 
important EFH habitat for many species. 

Impacts and Mitigation to EFH 
Actions associated with marine traffic ship transit route in the areas where the essential fish 
habitat are located that could potential adversely affect designated EFH along the LNG carrier 
transport route would be limited to LNG spills, grounding of the vessel, and hazardous substance 
spills.  A summary of potential impacts to EFH is shown in table 4.5.2.1-1.  The details of the 
effects and practices in place to avoid or minimize these impacts are discussed in the impacts 
sections for the waterway above. 

TABLE 4.5.2.1-1. 
 

Potential Impacts to EFH due to LNG Carrier Traffic Along the Waterway 

EFH Description of EFH a/ 
Project Actions and Potential 

Impacts Determination of Effects 
Groundfish All waters from the extent of the 

high tide line (and parts of 
estuaries) to offshore to the 3,500 
meter (1,914 fathoms) depth. 

• Accidental spills of hazardous 
substances 

Minimal adverse effects or less 
than substantial effects to multiple 
groundfish species EFH (see 
Aquatic sections on Along the 
Waterway for impacts and 
mitigation) 

Coastal Pelagic 
Species 

All marine and estuarine waters 
from the coast to the limits of the 
EEZ and above the thermocline 
where sea surface temperatures 
range between 50 °F and 79 °F 

• Accidental spills of hazardous 
substances 

 

Minimal adverse effects or less 
than substantial effects to coastal 
pelagic species (northern 
anchovy, Pacific sardine) EFH 
(see Aquatic sections on Along 
the Waterway for impacts and 
mitigation) 



 

 Section 4.5 – Aquatic Resources 4.5-58 

TABLE 4.5.2.1-1. 
 

Potential Impacts to EFH due to LNG Carrier Traffic Along the Waterway 

EFH Description of EFH a/ 
Project Actions and Potential 

Impacts Determination of Effects 
Pacific Coast 
Salmon 

All streams, lakes, ponds, 
wetlands, and other waterbodies 
currently and 
historically accessible to salmon.  
Estuaries and marine areas 
extending to the EEZ and beyond. 

• Accidental spills of hazardous 
substances 
 

Minimal adverse effects or less 
than substantial effects to Pacific 
coastal salmon species (coho and 
Chinook salmon) EFH (see 
Aquatic sections on Along the 
Waterway for impacts and 
mitigation) 

Highly Migratory 
Species 

EFH is defined by temperature 
ranges, salinity, oxygen levels, 
currents, shelf edges, and sea 
mounts.  Based on species 
characteristics closest EFH would 
be beyond the 40 fathom depth off 
of Coos Bay. b/ 

• Accidental spills of hazardous 
substances 

 

Minimal adverse effects or less 
than substantial effects to highly 
migratory species EFH (see 
Aquatic sections on Along the 
Waterway for impacts and 
mitigation) 

  
a/ PFMC 2006 (fact sheet, update version, July 24, 2006) 
b/ PFMC 2007  

No specific additional mitigation is proposed for EFH related to LNG carrier traffic along the 
waterway.  See mitigation for impacts for all proposed LNG facilities. 

4.5.2.2 Jordan Cove LNG Terminal 

The Jordan Cove facility would be located on the North Spit of Coos Bay.  The proposed location 
is in the central portion of Coos Bay (CM 7.0 to 8.0).  The site is near the inner portion of the 
transition zone between fresh and marine waters.  The region of Coos Bay near the proposed LNG 
facility has been frequently disturbed from dredging and dredge disposal including the region near 
CM 3, between CM 4 and 5, near CM 6, and between CM 8 and 9.  Maintenance dredging is an 
ongoing activity in this region.  The dredged material has in the past been deposited in a variety of 
areas in the bay including marshes and flats that were used for development.  Toward the ocean 
beyond CM 6 (within a mile of the Project Facility site) the shore slope is steep, with less intertidal 
area exposed during tidal changes.  The current in this region is high, scouring the shore, resulting 
in efforts by the COE to reduce this erosion through the construction of five pile dikes (COE 
1973).  Detailed discussion of the aquatic species that have designated EFH in the vicinity of the 
LNG terminal or are listed as threatened or endangered are included in sections 4.5.2.1 and 4.6, 
respectively 

Coos Bay contains a variety of habitat for anadromous, marine, and estuarine fish species.  The 
fish species and characteristics and use of Coos Bay, including commercial and recreational 
fisheries and fisheries of special concern, are discussed in section 4.5.2.1.  A large diverse 
invertebrate population exists in Coos Bay.  Shellfish, predominantly clams, crabs, and shrimp, are 
of significant economic importance to the Coos Bay area (see also section 4.5.2.1).  Marine 
mammals in Coos Bay and adjacent ocean waters are also discussed in section 4.5.2.1.  Only the 
harbor seal, northern sea lion and killer whale are likely to enter the bay itself and only the harbor 
seal has been observed at the slip site during field surveys.  Killer whales enter Coos Bay only on 
an occasional basis; the northern sea lion is expected to occur more frequently at the mouth of the 
bay.  These species and other marine mammals are protected by the Marine Mammal Protection 
Act and are described further in section 4.6.  
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The general aquatic habitat in Coos Bay is discussed in section 4.5.2.1.  At the site of the proposed 
LNG terminal is an area of SAV, consisting of approximately 1.10 acres of eelgrass (Zostera 
marina) and 5.7 acres of macrophytic algae.  The SAV is in the lower tidal and subtidal region in 
the area that would be affected by the slip and access channel (figure 4.5-2).   

Submerged grasses are one of the important major habitat components in Coos Bay.  
Recreationally and commercially harvested species such as clams and shrimps, Dungeness crab, 
English sole, and salmonids use the eelgrass beds extensively.  Previous studies (Akins and 
Jefferson 1973) have reported that Coos Bay has 1,400 acres of lower intertidal and shallow 
subtidal tideflats covered by eelgrass meadows.  ODFW (1979) conducted habitat mapping in 
Coos Bay and documented intertidal and subtidal aquatic beds.   

Submerged grass meadows provide cover and food for a large number of organisms including 
burrowing, bottom-dwelling invertebrates; diatoms and algae; herring that deposit eggs clusters on 
leaves; tiny crustaceans and fish that hide and feed among the blades; and, larger fish, crabs and 
wading birds that forage in the meadows at various tides.  Eelgrass provides shelter for a variety of 
fish and may lower predation, allowing more opportunity for foraging.  The protective structure 
attribute of eelgrass is primarily for smaller organisms and juvenile life history stages of fishes.   

Project activities associated with the proposed LNG terminal that could potentially impact aquatic 
resources include in-water construction activities, habitat modification, water appropriations, 
artificial lighting, accidental spills or leaks of hazardous materials, and operation of the LNG 
terminal. Much of the impact discussion included below applies to fish protected under the ESA, 
which are described in detail in section 4.6 and to EFH designated under the MSA, which is 
discussed later in this section. 

The proposed project would require excavating and dredging out a large area of the shoreline of 
Coos Bay near Jordan Cove, including removal of about 5.6 mcy of sediment as part of the 
development of a slip and access channel.  This would include the modification of 31.0 acres of 
subtidal and intertidal habitat and current shoreline.  Additionally, 32.7 acres of upland habitat 
would become intertidal and subtidal habitat (figure 4.5-3).  The LNG facility would be build 
adjacent to this newly developed slip and access channel.  The construction of the slip would 
impact local fisheries by removal of some habitat and short-term turbidity.  Additionally, there is 
the potential for fuel and chemical spills from dredging equipment and shoreline construction 
activities during the construction of the proposed LNG import terminal and slip.  

Jordan Cove and the Port would attempt to reduce or eliminate potential effects from construction 
on aquatic organisms first through avoidance of impacts, then minimization, and finally with 
habitat restorations and enhancement.  Jordan Cove would be required to comply with a number of 
regulatory requirements and programs designed specifically to protect aquatic resources, including 
adherence to its project-specific Plan and Procedures, which details construction and restoration 
methods (see section 2.4).  In addition, conditions of approval are incorporated into many of the 
permits and/or authorizations which would apply to both Jordan Cove and the Port, helping to 
minimize impacts on aquatic resources.  A list of permits required and reviewing/issuing agencies 
is presented in table 1.5-1.  Potential impacts to aquatic resources from construction and operation 
of specific components of the LNG terminal facilities are described below. 
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Figure 4.5-3. Aquatic Habitat Affected by Proposed Slip and Access Channel 
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Construction 

Dredging for the Slip and Access Channel 
The construction of the slip and access channel would require excavation of 2.2 mcy of material, 
and dredging of 2.0 mcy of material from the slip area and 1.3 mcy from the access channel, for 
a total of approximately 5.6 mcy.  The proposed excavation and dredging operation is described 
in section 2.1.4.4 and 2.4.1.1.  About 6.8 acres of SAV would be modified during the dredging 
process, being changed from shallow inter and subtidal habitat to a deepened channel.  
Increasing depth and removal of vegetation would reduce the quality of habitat for juvenile 
salmonids and other juvenile marine species.  To mitigate for this impact, the Port has developed 
a mitigation plan that includes development of replacement habitat. 

The dredging operation would change physical conditions of the bottom, locally altering the 
bathymetry and potentially altering the morphology and water currents.  About 47 acres of 
upland habitat would be converted to open water.  While this region would have little intertidal 
habitat due to steep banks, it would supply some subtidal habitat that would not have been 
present without the proposed project.  This habitat, however, would be highly disturbed due to 
large vessel arrivals and departures and would generally be of low quality habitat for most 
species.  The 4.9 acres of intertidal unvegetated sand-mud flats, 5.7 acre of intertidal algal flat, 
and 1.1 acres of eel grass affected by construction would be mitigated.  The Port’s proposed 
mitigation would include restoration of 30.74 acres of low and high marsh along Isthmus Slough 
(mitigation for loss of non-eel grass habitat).  The loss of 1.1 acres of eel grass would be 
mitigated by development and planting of about 2 acres of off-site eel grass habitt, with the 
intention of ensuring 1.10 acres eel grass development occurs, in an area due south of the west 
end of the Southern Oregon Regional Airport runway.   

The major impacts to marine and estuarine organisms would result from increased turbidity and 
sediment during dredging operations.  A large quantity of suspended sediment can reduce light 
penetration, which in turn reduces primary production of both pelagic and benthic algae and 
grasses.  Increased suspended sediment can affect feeding of benthic and pelagic filter feeding 
organisms (Brehmer 1965; Parr et al. 1998), and the settling of the suspended particles can cause 
local burial, affect egg attachment, and modify benthic substrate.  High enough levels can have 
direct adverse effects to fish ranging from avoidance to direct mortality.  

Use of pumps to convey the material from the cutter heads in a hydraulic dredging operation 
would serve to contain most of the siltation caused by the dredging.  The siltation would be 
conveyed with the material removed to the disposal area where it would settle out before being 
discharged back to the waterbody.  The suspended sediment and turbidity levels would decline to 
ambient levels following completion of dredging activities.  Dredging of the portion of the slip 
that separates the bulk of the dredging activity from Coos Bay would result in temporary siltation 
and sedimentation impacts similar to those that currently occur during maintenance dredging 
activities.  On the average, the COE removes approximately 550,000 cy from the bar, 200,000 cy 
from CM 2 to 12 and 150,000 cy from CM 12 to 15 each year.  In comparison, approximately 
500,000 cy would be removed in the water during the removal of the berm separating the slip 
from the bay and access channel. 
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Dredging of the access channel is predicted to result in approximately the same level of turbidity 
as the maintenance dredging of the channel, but the access channel dredging would be in 
addition to regular dredging maintenance. 

The ambient turbidity levels in the water (generated by flows, waves and ship traffic) create a 
background level of turbidity.  Within Coos Bay, turbidity measurements taken at the Charleston 
Bridge over a 2-year period show an average summer turbidity level of 10 mg/l and an average 
winter level of 27.3 mg/l.4  Some individual events (e.g., winter storms) measured at the 
Charleston Bridge were recorded between 100 and 500 mg/l.  Aquatic organisms in Coos Bay 
are adapted to and exposed to periods of high to moderate turbidity during the winter months.  
Dredge operations are expected to result in similar effects, with higher concentrations of 
suspended sediments in the immediate area of dredging. 

Within the slip and access channel, dredging would be conducted using a hydraulic dredge with a 
cutterhead.  Cutterhead dredges use a rotating cutter to loosen soil particles.  A model 
commissioned by Jordan Cove provides a range of turbidity from dredging activities based on 
the velocity of the tidal current.  The highest resultant turbidity was modeled to be approximately 
500 mg/l at the cutterhead with a current velocity of 0.2 meters/second with turbidity decreasing 
to approximately 14 mg/l at 200 feet from the cutterhead. 

During the dredging process some small fish, larvae, and fish eggs could be entrained through 
the water.  Larger fish would be able to avoid this process and would likely actively avoid the 
area during the dredging disturbance process.  A review of many maintenance dredge studies 
concluded that entrainment of many marine fish and shellfish species is not a significant problem 
(Reine et al. 1998).  Impacts would be minimized by the current in-water work windows 
(October 1 to February 15) and by maintaining of the cutterhead near the bottom. 

If salmonids are exposed to moderate to high levels of turbidity (suspended sediment) for 
prolonged periods, a number of adverse effects could occur including behavioral changes, sub-
lethal effects, and increased mortality from predators.  Dredging is expected to create spikes of 
high to moderate turbidity in a localized area.  Effects to salmonids are expected to be slight and 
not measurable due to the limited area affected and the short duration of proposed dredging 
operations, and limitations on construction periods.  Also, rearing and migrating salmonids 
would likely avoid active work areas. 

In Coos Bay, suspended sediment from this activity would adversely affect a population of clams 
and other filter feeders within the immediate vicinity of the proposed dredging area.  Major 
oyster growing areas, however, which are upstream of the proposed dredging area, are located 
outside of the area affected by increased suspended sediment, and therefore, would not be 
adversely affected. 

The proposed dredging would also directly remove benthic organisms (e.g., worms, clams, 
starfish, and vegetation) from the dredged area.  Mobile organisms such as crabs, many shrimp, 
and fish could move away from the region during the process, although some could be entrained 
during dredging so that direct mortally or injury could occur.  Based on 1978 maps of shellfish 
(Gaumer et al. 1978), shrimp, softshell calms, bentnose clams, and cockles are located within the 
                                                 
4 Jordan Cove included in its application to the FERC a study by Moffatt &Nichol entitled “Report on Turbidity Due to 
Dredging,” attached as Appendix B.2 of Environmental Resource Report 2 submitted September 2007. 
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intertidal areas near the slip and within proposed dredge areas (west of the Roseburg Forest 
Products Company site).  ODFW captured Dungeness crab and red rock crab in this area during 
2005 seining efforts.  These species could be injured or killed during dredging operations. 

The proposed area for dredging is adjacent to the existing shipping channel, which is subject to 
periodic maintenance dredging.  It is reported (Newell et al. 1998) that benthic communities on 
mud substrates in Coos Bay, when disturbed by dredging, recovered to pre-dredging conditions 
in 4 weeks.  Thus, it is anticipated that the benthic communities in the areas to be dredged would 
recover in a similar time period, resulting in short-term effects to these benthic populations.  The 
dredged areas would also be subject to periodic maintenance dredging and the same cycle of 
disturbance and recolonization (to an unknown extent) would likely occur.  All primary dredge 
material would be placed at upland sites and would not be discharged into the marine 
environment.   

The dredging of sediments would also have the potential to resuspend contaminated sediment, 
which could adversely affect benthic and pelagic fish and shellfish species.  Based on the 
Dredged Materials Evaluation Framework (DMEF) guidelines for Tiered Evaluation Approach 
for Aquatic Disposal, all initial samples collected and analyzed for grain size distribution and 
total volatile solids (TVS) indicates sediment from the potential port dredge area are suitable for 
safe disposal in aquatic area (SHN Consulting Engineers and Geologists Inc., 2007).  However, 
prior to dredging, sediment characteristics would be further analyzed to determine if any 
additional risks are present from removal of sediment from this area.  Any additional dredging 
that may occur for other proposed project related actions would include sediment analysis 
required by agencies.  A final dredging plan considering the outcome of these studies would be 
developed to ensure risks are acceptable for contaminant levels.  Additionally, high oxygen 
demand sediment could be encountered during dredging.  This could remove oxygen from the 
local water areas, putting local organisms at risk from insufficient oxygen.  This effect would be 
temporary and tidal exchange would be expected to replenish oxygen.  In most cases, where 
dredging and disposal occurs in open coastal waters, estuaries, and bays, localized removal of 
oxygen has little, if any, effect on aquatic organisms (Bray et al. 1997).   

Dredging may also resuspend nutrients to the water column and could affect primary production.  
At low levels this could be of benefit, increasing phytoplankton production, which could benefit 
prey species eaten by fish.  But, in estuaries this production is limited by turbidity and flushing, 
so any effects would be slight and local. 

Pile Driving 

Pile driving and other terminal construction related noise may cause adverse effect to local fish 
in the area of the activity.  Pile driving is required to install pile supported piers, dolphins, and 
other associated LNG terminal and ship berthing facilities.  There is varied response of fish to 
noise in waters but include a range from no response, avoidance, and physical damage to direct 
mortality depending on sound intensity (decibel level and frequency), distance and species.  Pile 
driving with an impact hammer is the most sound-intense method and would not be used unless 
the substrate is exceptionally hard.  Vibratory hammers create less noise and primarily would be 
used.  This method produces low-intensity sound waves compared to an impact hammer.  Fish 
have shown avoidance response to a vibrating hammer (Dolat 1997; Knudsen et al. 1997).  
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Mortality of fish has occurred with pile driving hollow steel piles with impact hammer (Hanson 
et al. 2003).    

Potential impact on aquatic resources from pile driving would largely be avoided by conducting 
most pile driving during the first phase of slip construction when the slip would still be isolated 
from Coos Bay by an upland berm (see section 2.4.1.1).  Pile driving within the pocket excavated 
from an upland area, prior to removal of the berm, would not affect aquatic resources.  If it is not 
possible to complete the installation of all shoreline structures prior to removal of the berm, and 
some limited pile driving would be required after the slip is exposed to the bay, the Port and 
Jordan Cove would implement several measures to avoid impact to fish from pile driving.  First, 
a vibrating hammer would be used to drive pilies, which greatly reduces sound waves in water.  
And in all cases a bubble curtain would be used.  The bubble curtain would distribute small air 
bubbles around the piling for nearly the full depth of the water column.  The bubble curtain has 
been found to reduce sound waves even further.  Since construction would occur in fairly low 
velocity areas (always less than 3 to 4 feet per second) the bubble curtain would remain effective 
during this construction.  The result is that few if any fish would be adversely affected with 
greatest likely effect being some potential local avoidance of the area directly adjacent to pile 
driving.  As noted below Jordan Cove would also develop a monitoring and adaptive 
management plan. 

The effects of pile driving noise on pinnipeds would be limited to harassment.  In order to reduce 
the potential harassment impacts to pinnipeds, Jordan Cove would monitor for pinnipeds within a 
designated safety zone and would stop pile driving until they have moved beyond the safety zone 
boundaries.  Noise in air produced by pile driving was modeled by Jordan Cove and it was found 
that the noise contour for sound levels >65 dB extended less than 0.25 mile from pile driving 
operations.  It can be assumed that the distance to noise greater than 100 dBrms (the in-air 
disturbance threshold for pinnipeds) would be much less than that, although it was not modeled 
by Jordan Cove.  Laughlin (2007) found that the maximum noise in air 300 feet from a 36-inch 
hollow concrete pile was 98.3 dBA while the noise 300-feet from a 36-inch diameter steel pile as 
96.7 dBA.  Therefore, it is unlikely that sound levels of 100 dBrms or greater in air would be 
experienced within 300 feet of the piles at the proposed LNG terminal site. 

Jordan Cove would consult with NMFS to design a monitoring and adaptive management plan 
including the development of a pinniped safety zone.  Should exceedances of the NMFS noise 
criteria be measured during pile driving, pile driving would cease and additional mitigation 
measures would be implemented.  These measures could include the use of a different type of 
pile cap, re-design of the bubble curtain, or other measures identified through consultation with 
NMFS.  Following completion of the pile driving, Jordan Cove would provide a written report 
on hydroacoustic monitoring to NMFS. 

LNG Terminal – Upland Facilities 
Impacts to marine resources could occur from the clearing of coastal forest and replacement with 
hard surface, sediment runoff during construction, and potential hazardous substance spills 
during construction or operations.  While no streams are present in this area, the change from 
coastal forest to hard surface would modify the runoff amount and character from this area.  
However, no more than 10 percent of the area developed would be hard surface, which would 
minimize any changes in runoff.  Also, during construction, uncontrolled increases in sediment 
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runoff to Coos Bay could result in adverse impact to local marine species.  Jordan Cove would 
prevent uncontrolled releases of sediment runoff during construction and operation by 
implementing erosion control and revegetation measures from its Plan and Procedures. 

Additionally, potential accidental spills (e.g., fuel oils, paints) during construction and operation 
could cause adverse effects to marine organisms.  Jordan Cove has prepared a preliminary draft 
site-specific SPCC plan for both construction and operational phases of the proposed LNG 
terminal to minimize the potential for accidental releases of hazardous materials and to establish 
proper protocol for minimization, containment, remediation, and reporting of any releases that 
would occur.  Minimal hazardous substances (e.g., paint, solvents, and oils) would be used on 
the site during operation.  Also, no untreated stormwater would be discharged into state waters.  
If properly followed and adhered to, the SPCC plan would reduce the chance of upland activities 
adversely affecting the water quality of the local Coos Bay marine environment. 

Some loss of nearshore vegetation as a result of the clearing could indirectly affect fish resources 
in the bay.  Nearshore vegetation supplies resources to water systems, so clearing in this area 
would reduce those resources.  Additionally, the clearing has the potential to increase runoff of 
sediment to the nearshore waters.  However the amount of nearshore vegetation that would be 
removed is small as much of the region is low lying brush.  Also sediment and erosion control 
methods from Jordan Cove’s Plan and Procedures would be in place to eliminate run off to the 
marine system.  Therefore, adverse effects to the marine systems are not anticipated from the 
proposed vegetation clearing. 

Hydrostatic Testing 
Approximately 28 million gallons of water would be used for hydrostatic testing of the LNG 
storage tanks prior to placing them in service.  The source of water would be local potable supply 
from the CBNBWB and would not be treated.  After completion of the hydrotest, the water 
would be discharged to the on-site firewater pond.  Water would be sampled to confirm it meets 
NPDES permit requirements.  If treatment is required, treatment procedures would be developed 
prior to discharge.  Approximately 10 million gallons would be retained in the firewater pond, 
reducing need for additional water to fill the pond.  The remaining water would be discharged 
through the existing industrial waste water discharge pipeline, which connects to the previously 
existing ocean discharge point.  It is not anticipated that water would be changed markedly from 
its source chemical composition and would have no adverse effects to the aquatic environment. 

Operation 

Ballast and Cooling Water  

During operation of the proposed LNG import terminal, two sources of water intake would occur 
for vessels arriving at the slip that may entrain marine organisms:  ballast water for vessel 
stability and cooling water needed for carrier power plant operations.  Vessels delivering 
liquefied natural gas to the LNG terminal would take in ballast water as they unload.  Additional 
water would be added once they have left the facility.  These carriers are estimated to take in 
about 13.2 million gallons of water for ballast.   The LNG carriers would also use water for 
engine cooling while unloading LNG at the berth.  The intake would be approximately 2.5 
million gallons to 4.6 million gallons for cooling (less than 1 percent of the slip volume), 
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depending on vessel size.  For perspective, the slip area would contain approximately 595 
million gallons of water.   

To reduce the potential for entrainment of fish, Jordan Cove has developed an external screening 
system that would be used on vessels for both the ballast and cooling water intakes when they 
are at port.  The screening system was designed to meet NMFS screening criteria.  The system 
consists of a wedgewire screen intake system, shoreline storage for filtered water, and a floating 
delivery system (figure 4.5-4).  The design philosophy of the screen system is to provide the 
required quantities of water at the LNG carrier sea chests that have been screened for organisms 
that would have impinged on the LNG carrier’s screens or been entrained in the ballast water 
system.  The screen systems would consist of stainless-steel wedge bar screen fabric of a mesh 
size suitable for preventing the passage of particles greater than 2.0 mm in size.  The intake 
would be located in the back of the berthing area to reduce the chance of entraining or impinging 
small larvae, fish eggs or zooplankton.  The screen size and low velocity would insure no 
juvenile salmon would be impinged or entrained.  The self-cleaning system provides for an 
intermittent backwashing cycle that allows near continuous filtering and pumping operation.  
Each pump and filter unit would be capable of delivering 25,000 gpm of filtered water.  The 
normal operation of two units would deliver nearly 12,000 m3 of filtered water per hour, 
providing sufficient quantities of ballast and cooling water to the LNG carrier while unloading at 
the berth.  Filtered water would be first stored on land and then attached to a floating delivery 
system that would supply the connection between the filtered water supply and the boat.  It 
includes a moveable arm with a non-intrusive sealed coupling at the interface of the filtered 
water pipeline and the LNG carrier’s sea chest.  The articulating swinging arm would position 
the water transfer seal centered on the LNG carrier’s sea chest intake.  The discharge system 
cowling would be pushed against the water intake of the LNG carrier’s hull, where it would be 
held in place by magnets, pressure, and a rubber seal.  At this point the LNG carrier may turn on 
its ballast water intake pumps, which would suck filtered water into the sea chests without taking 
in unfiltered water. 

It is likely these screens would reduce entrainment of most juvenile sized fish (including all 
salmonids), although some larvae fish, and juvenile stages of crab and shrimp, as well as other 
zooplankton suspended eggs, would still be entrained even when these criteria are met.  Some 
estuarine organisms would be removed from Coos Bay with this process during every off 
loading.  With the developed screening criteria, few fish would be lost.  Also, relative to the 
volume of the slip area and bay water, the water removal and portion of total other bay 
organisms lost would be slight.  However, to ensure that the screening and delivery system 
comply with ODFW and NMFS fish screening criteria, we recommend that: 

• Jordan Cove should continue to consult with NMFS and ODFW regarding the 
details of its proposed fish screening design to ensure the final design meets the 
requirements of these agencies.  Jordan Cove should file the results of this 
consultation, and any necessary revisions to its proposed screening design, for the 
review and approval of the Director OEP, before the end of the comment period on 
the DEIS.   
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Figure 4.5-4. Proposed Screening and Floating Delivery System for LNG Carrier Water Intake 
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Water Temperature  
The LNG carriers would increase water temperature slightly while at dock.  Two sources 
affecting overall temperature are the cooling water system and the LNG present on the ship.  The 
cooling water may intake up to 4.6 million gallons while at the dock, and discharge the water 
about 3°C (5.4 °F) warmer after passing through the ship’s cooling system during an 11-hour 
period.  Because of the extreme differential of the temperature of the cargo in the LNG carrier (-
260 °F) and that of the surrounding air and water (nominally 45 °F), there is a constant uptake of 
heat by the LNG carrier from its surroundings.  This heat uptake is manifested by the amount of 
LNG cargo that changes state from liquid to vapor on a daily basis.  The effect of the combined 
source, based on an estimated volume of the slip area of 4.5 mcy, would average less than 0.02 
°F for the total slip volume during one day when the carrier is unloading.  The actual increase 
would be much less.  First, tides would be continually exchanging the water, about 25 percent 
each tidal cycle.  Second, the cooling water discharge is near the ballast intake, so much of the 
heated water would enter the ship.  There may be some local areas near the cooling water 
discharge that would be warmer than this average.  However, the overall increase in temperature 
would be so slight as to have no adverse effect on fish resources. 

Terminal Lighting 
The proposed LNG terminal would have lighting present along the berthing facility.  Fish 
response to lighting is varied and may be innate or in response to changes in food supply (i.e., 
some organisms are attracted to light) (Simenstad et al. 1999, Valdimarsson et al. 1997, Tabor et 
al.  2004).  Juvenile coho salmon show no response to moderately high light intensity,  but 
become inactive in very low light (Hoar et al. 1957).  In contrast, schools of juvenile chum 
salmon show marked preference for light, while juvenile sockeye prefer the dark.  Depending on 
their reaction, fish may have migration delayed or they may become more susceptible to 
predation, as light increases predators’ ability to see fish and also may be attached to the area.  
The facility would have highest intensity lighting on shore away from the water, although some 
lower level lighting would be present near the water.  The reduced lighting levels near the water 
would reduce or eliminate any behavioral effects to fish in the proposed project vicinity.   

Stormwater Runoff 

During operation of the proposed LNG import terminal, approximately 52 acres of the 
158.8-acre site would be impervious surfaces and would have increased runoff from natural 
conditions.  The storm water systems would be designed to handle the additional runoff.  
Stormwater flows that could come into contact with equipment containing potential 
contaminants would be directed to a holding area in the fire water pond where they can be tested 
before being released to the slip.  No untreated stormwater would be allowed to enter waters of 
the state.  Jordan Cove would obtain an NPDES permit for discharge of the stormwater, which 
would ensure discharge does not affect the water quality of Coos Bay.  Since all surface water 
discharges would essentially be the same as occurs presently through surface flow to Coos Bay, 
there are no anticipated changes to water quality, temperature, salinity, and current/hydrology in 
Coos Bay channel that would result from the release of stormwater from the LNG terminal. 

Maintenance Dredging 
Jordan Cove and the Port have estimated that the volume of maintenance dredged material from 
the slip and access channel would be approximately 350,000 cy every 2 years, which is about the 
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same total amount that the COE removes from CM 2 to 12 over the same period.  This would be 
placed at disposal Site F outside the mouth of Coos Bay (see section 2.1.4.4 and figure 2.1-14).  
Based on the turbidity modeling conducted for this maintenance dredging by Jordan Cove and 
the Port, the effects are predicted to be localized and relatively short term; however, based on 
this model, the effects would be higher than during initial dredging because it would be with 
clamshell dredging, which has high concentrations of suspended sediment.  Some benthic 
organisms (e.g. clams, shrimp, tube worms) would be removed during this dredging.  

The placement of the maintenance dredged material at Site F would result in periodic impacts to 
primarily benthic marine organisms, but these impacts would be short-term due to rapid 
recolonization on a small bottom area. 

Routine Discharge of Condensate Water from the SCVs 
During the operation of the proposed LNG import terminal, each submerged combustion 
vaporizer (SCV) would produce approximately 20 gpm of water from the combustion process.  
With five SCVs operating, approximately 100 gpm (or 144,000 gallons per day) would be 
generated.  This water would be slightly acidic and would be neutralized at the SCV before being 
conveyed to the fire water pond where it would be used to recharge the pond and the overflow 
discharged to the industrial wastewater pipeline which ultimately discharges to the ocean.  
Jordan Cove would apply for a new NPDES permit for this discharge.  Because this water would 
be neutralized of acidity and would meet NPDES standards, no adverse water quality impacts 
would occur in Coos Bay.  

Operational Acoustic Effects 
Maintenance dredging activities and LNG vessel and tug operations along the LNG carrier 
transit route and at the LNG import terminal would generate underwater sounds pressure levels 
that could elicit responses in marine organisms.  The intensity of the sound pressure levels from 
vessel traffic and dredging activities can vary considerably.  However, sound pressure levels are 
generally in the range of 112 to 160 dB, intensities that may influence organism behaviors or 
perceptions but are not great enough to cause physiological damage (Richardson et al. 1995; 
NMFS 2005a).  

Operational acoustic impacts would depend upon the specific schedule, duration, and type of 
vessel traffic and the timing and extent of maintenance dredging.  Generally, response to these 
impacts would be behavioral and perceptual, and not physiological in nature as fish would tend 
to avoid the area during periods of high noise output. 

Mitigation Measures for the LNG Terminal 
Proposed project design, construction, and operation plans have been modified to avoid or 
minimize impacts on aquatic resources.  These efforts would be ongoing during construction in 
order to capitalize on avoidance and minimization opportunities that cannot be predicted.  
However, both direct and indirect impacts on aquatic resources would result from construction 
and operation of the proposed LNG terminal.  Following construction of the proposed LNG 
import terminal, habitat and ecosystem function would be restored in place where possible.  
Permanent impacts on aquatic resources would be mitigated by restoring habitat with similar 
ecological function.  Mitigation would occur in areas equal to and in some cases substantially 
larger than that lost to permanent impacts from the proposed project.  However, although 
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compensatory mitigation actions would restore habitat and have long-term benefits to wetlands, 
estuarine ecosystems, and habitat for salmonids and marine and estuarine fish in general, there 
would be short-term adverse effects and longer-term adverse effects on some non-target species. 

Intertidal and Subtidal Habitat and Submerged Aquatic Vegetation Compensatory 
Mitigation 
The Port and Jordan Cove have identified two specific sites in Coos Bay that would be set aside 
and/or developed as compensatory mitigation5 for loss of tidal and subtidal SAV from dredging.  
First, dredging of the slip and access channel would eliminate 5.70 acres of algae flats, 4.88 acres 
of unvegetated mud flats, and 1.10 areas of eelgrass.  The proposed mitigations for mudflats and 
algae flats would be by restoring and/or enhancing approximately 3 times that acreage (30.74 
acres) of low and or high marsh along Isthmus Slough.  Second, to mitigate for impacts on 
approximately 1.10 acres of eelgrass, the Port proposes to create approximately 1.10 acres of 
new eelgrass habitat in an area due south of the west end of the Southern Oregon Regional 
Airport runway.  The area proposed is adjacent to an area that the airport has used for eelgrass 
mitigation in the past. 

Timing of Construction 
Construction windows for in-water dredging developed by the state are intended to reduce the 
likelihood of salmonid presence during their critical life stages in the region where effects may 
be greatest.  The proposed in-water work window (October 1 through February 15) would 
minimize the exposure of adult salmonids (during migration) and juvenile salmonids (during 
emigration) to increased turbidity. 

Monitoring and Adaptive Management 
Following mitigation efforts, Jordan Cove and the Port would monitor the sites to ensure that all 
criteria for successful mitigation (e.g., acreage amount, condition of vegetation, function) have 
been met.  Monitoring would occur up to 5 years for the eelgrass site and 2 years for the 
intertidal sites, unless specified by agencies.  Should eelgrass sites not be successful, the 
condition(s) causing lack of success would be evaluated.  If failure resulted from errors in 
planting, the sites would be replanted.  If there were other problems and the site was not viable, 
discussion would occur between Jordan Cove and the Port and agencies to determine alternative 
mitigation strategies.  For the intertidal flat, a contingency plan would be implemented should 
success criteria not be met.  The details of the contingency plan would depend on the source of 
the problem.  Considering the mitigation measures proposed, and assuming agency concurrence 
for the water filtering system and the implementation of mitigation plans, construction and 
operations of the proposed LNG import terminal would have only short-term impacts on marine 
aquatic resources in Coos Bay. 

Essential Fish Habitat at the Proposed LNG Terminal 
EFH and species present in Coos Bay, including in the vicinity of the proposed LNG terminal, 
are described in detail in section 4.5.2.1.  EFH effects from construction and operation of the 

                                                 
5 Jordan Cove included in its application to the FERC the “Oregon Gateway Marine Terminal Draft Estuarine 
Resource Mitigation Plan” attached as Appendix B.3 of environmental Resource Report 3 submitted September 
2007.   
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proposed LNG import terminal are summarized in table 4.5.2.2-1.  Three habitat types occur 
within the slip site that would be affected by the slip and access channel that are tidally 
influenced and function as EFH: the shoreline habitat, SAV, and the open water of Coos Bay.  
The effects of the LNG terminal on aquatic resources as described above also apply to EFH 
species. 

Approximately 37.7 acres of EFH within Coos Bay would be affected by the dredging of the slip 
and access channel.  This includes approximately 4.88 acres of unvegetated flat, 5.7 acres of 
intertidal algal flat, 1.10 acres of eelgrass, and 26 acres of subtidal habitat.  Within these habitats, 
approximately 6.8 acres of SAV (figure 4.5-2) would be lost as a result of the proposed dredging.  
The area of SAV comprises 1.10 acres of eelgrass and 5.7 acres of intertidal algal flat. Therefore, 
dredging of the slip and access channel would create approximately 41 acres of new EFH by 
converting upland to tidal and subtidal habitat. 

Based on aerial photo interpretation, the distribution and spatial extent of SAV within the area to 
be dredged is patchy and sparse.  Due to the low density and narrow extent of distribution of 
SAV in this area, habitat value is expected to be lower relative to the more extensive and 
contiguous SAV beds located in Coos Bay.  While the construction of the slip and associated 
dredging would adversely impact EFH through loss of this narrow band of SAV, the potential 
adverse impacts to EFH would not be substantial. 

 

TABLE 4.5.2.2-1. 
 

Potential Impacts to EFH due to LNG terminal, Slip, and Access Channel Construction and Operations 

EFH Description of EFH a/ 
Project Actions and Potential 

impacts Determination of Effects 
Groundfish All waters from the extent of 

the high tide line (and parts of 
estuaries) to offshore to the 
3,500 meter (1,914 fathoms) 
depth. 

• Dredging of 31 acres of estuarine 
habitat in Coos Bay 

• Potential food and larval organism 
impingement/entrainment 

• Periodic channel dredging 
• Accidental spills of hazardous 

substances 

Substantial adverse effects to 
multiple groundfish species (e.g. 
rockfish, English soul, Starry 
flounder) EFH (see Aquatic 
sections on LNG for impacts 
and mitigation) 

Coastal Pelagic 
Species 

All marine and estuarine 
waters from the coast to the 
limits of the EEZ and above 
the thermocline where sea 
surface temperatures range 
between 50 °F and 79 °F 

• Dredging of 31 acres of estuarine 
habitat in Coos Bay 

• Accidental spills of hazardous 
substances 

• Potential food and larval organism 
impingement/entrainment 

Substantial adverse effects to 
coastal pelagic species 
(northern anchovy, Pacific 
sardine) EFH (see Aquatic 
sections on LNG for impacts 
and mitigation) 

Pacific Coast 
Salmon 

All streams, lakes, ponds, 
wetlands, and other 
waterbodies currently and 
historically accessible to 
salmon.  Estuaries and 
marine areas extending to the 
EEZ and beyond. 

• Dredging of 31 acres of estuarine 
habitat in Coos Bay 

• Accidental spills of hazardous 
substances 

• Potential food organism 
impingement 

Substantial adverse effects to 
Pacific coastal salmon species 
(coho and Chinook salmon) 
EFH (see Aquatic sections on 
LNG for impacts and mitigation) 

  
a/ PFMC 2006 (update version July 24, 2006) 
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Several of the EFH species would not be near the habitat area affected by the proposed Project 
and therefore have low probability of being affected.  While rockfish and lingcod have been 
captured in Coos Bay, they have not been seined by ODFW in or near the proposed Project area, 
indicating that this area is not likely utilized by rockfish or lingcod.  Impacts are expected to be 
low or absent due to distribution (down bay from the proposed Project area) and the in-kind 
mitigation proposed for lost habitat.  Juvenile chilipepper, copper, grass, yellowtail, and kelp 
greenling were captured near the Coos Bay entrance only, so habitat they utilize within the bay 
would not be disturbed by the proposed Project. 

All associated activities, including construction and operation of the proposed LNG import 
terminal, dredging of the slip, maintenance dredging of the channel, and docking and loading of 
marine vessels, carry the risk of accidentals spill or leaks of hazardous substances occurring.  
Should these occur, they could have minimal adverse effects to coastal pelagic, groundfish, or 
Pacific Coast salmon species that may be present near the spill.  Effects would be slight because 
of the procedures that would be in place in Jordan Cove’s SPCC Plan to reduce the chance of 
spills occurring and magnitude of a spill should one occur.  

EFH Conservation Measures – LNG Terminal 
The following measures would be implemented to minimize impacts to EFH:  

• The bulk of the slip construction would take place in isolation from Coos Bay by 
maintaining a portion of the existing shoreline as a berm; 

• Construction activity to remove the remaining portion of the existing shoreline and 
connect the slip with Coos Bay would be planned during the ODFW preferred work 
windows (October 1 through February 15) to minimize effects on vulnerable life stages 
of important fish species; 

• Monitoring would be conducted before, during, and after slip construction to ensure 
compliance with the design; 

• A spill prevention, containment, and countermeasures plan would be implemented; and 
• Mitigation for habitats removed or disturbed plan would be conducted. 

4.5.2.3 Pacific Connector Pipeline 

The proposed Pacific Connector pipeline would cross or affect 379 waterbodies, including 
perennial (100) and intermittent stream (124) and ditches (141), stock ponds (8), and Coos Bay 
Estuary and Cooston Channel (6).  Available data indicate that 106 of these waterbodies are 
known (57) or presumed (49) to be inhabited by fish.  The proposed pipeline would cross 
portions of Coos Bay, the largest estuary completely within Oregon.  Coos Bay consists of about 
14,000 acres of varied intertidal and subtidal substrate habitat conditions including algae beds, 
eelgrass sites, marsh lands, and mostly unconsolidated substrate (see table 4.5.2.1-1 for details).  
The upper Coos Bay estuarine habitat contains important rearing habitat supplied by estuarine 
wetlands, algae, and eelgrass beds, which are important conditions for estuarine fish and 
migratory salmon, as well as commercial oyster beds.  The freshwater streams crossed by 
proposed pipeline route include 6 major subbasins of rivers in southern Oregon.  Most of the 
major streams, and many of the minor streams crossed contain salmon and steelhead, some of 
which are federally listed as threatened fish species.  Appendix G Table G-4 lists information on 
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waterbodies crossed or potentially affected, other than ditches and ponds, and known fish 
distribution and classification relative to the crossing.   

Fish species present in the proposed pipeline area can be classified as warmwater, coldwater 
resident, anadromous, and estuarine.  Coldwater resident and anadromous streams are the most 
common along the proposed pipeline route and associated facilities other than in Coos Bay 
estuary, while warm water species are typically associated with ponds in southeast Oregon.    

Warmwater Fish 
Typical warmwater species in the proposed pipeline area include yellow perch, large and 
smallmouth bass, black and white crappie, and brown bullhead.  Warmwater species are not 
native to the region, and while they are present in several lakes near the route none of the 
pipeline crossing areas or associated facilities has documented warmwater species. 

Resident Coldwater Fish 
Resident coldwater fish species spend their entire lives in fresh water.  Various waterbodies 
crossed by the proposed Pacific Connector pipeline provide yearlong habitat for several resident 
coldwater fish species.  Resident cutthroat trout, rainbow trout, and redband trout are the most 
common resident coldwater game species along the route.  Non-game fish species, some of 
which migrate between freshwater and marine habitats (e.g., threespine stickleback), and others 
that are freshwater residents (e.g., speckled and longnose dace, sculpins, chislemouth, sucker) 
also may occur in waterbodies in the proposed pipeline area. 

Other native species of note include the Lost River sucker, shortnose and Klamath largescale 
suckers, and blue chub.  These later species occur primarily in the Klamath Basin, in Upper 
Klamath Lake and its tributaries.  Lost River and shortnose suckers are listed under ESA and are 
discussed in section 4.6.   

Anadromous Fish 
Anadromous fisheries in the proposed pipeline area comprise eight species: Chinook salmon, 
coho salmon, chum salmon, steelhead, coastal cutthroat trout, Pacific lamprey, river lamprey, 
and green sturgeon (see section 4.5.2.1).  Additionally the Oregon Coastal Coho Salmon ESU 
listed under ESA is present in the Rogue River system of the pipeline route (see Section 4.6).  
Section 4.5-6 summarizes most of the major runs of anadromous salmon, steelhead, and trout 
species within the proposed pipeline Project and their general timing of life phases. 

Marine (estuarine) Fish 
The marine species that may be present in Coos Bay along the first 8 miles of the proposed route 
for the pipeline are same as those discussed above for the Bay portion of the waterway for LNG 
marine traffic (section 4.5.2.1).  However the total number of species that would normally be 
present in this part of the bay would be less than found in the outer bay.  Only fish adapted to 
tolerance of lower salinity conditions would normally be present because of the influence of 
freshwater from the Coos River in this region 
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Shellfish 
Major invertebrate taxa present in Coos Bay are described in section 4.5.2.1.  Invertebrate groups 
include pelagic (in the water column), epibenthic (residing on sediment surface), and benthic 
(residing within the sediment) organisms.  Pelagic invertebrates include juvenile and larval 
stages of many species, such as crab, shrimp, clams, worms (polychaetes) as well as adult and 
juvenile crustacean zooplankton (e.g. copepods).  Epibenthic organisms including harpacticod 
copepods, snails, amphipods, mussels, oysters are all present to varying degrees.  Benthic 
organisms include clams and the most abundant polychaetes and amphipods, the latter an import 
food for juvenile salmonids. 

Marine Mammals 
The marine mammals that may be present along the proposed pipeline route within Coos Bay are 
the same as those discussed for the Bay portion of the waterway for LNG marine traffic (see 
section 4.5.2.1). 

Commercial and Recreational Fisheries 
Anadromous fisheries, especially salmon, are very important commercially, recreationally, and 
to the Native Americans in the proposed pipeline Project area.  Additionally, harvest of marine 
fish and shellfish is also important and intensively managed.  The details of fisheries associated 
specifically with Coos Bay are discussed in section 4.5.2.1.  Also the proposed pipeline would 
cross drainages to the Rogue and Umpqua Rivers that contain salmon, steelhead, and trout stocks 
of recreational and commercial importance.  

Commercial Oyster Beds 
Commercial Pacific oyster growing (a non-native Asian species) operations occur in Coos Bay.  
Four companies lease lands within the bay that they seed with juvenile oysters (spat) and later 
harvest.  These commercial beds are located on the north and east side of Coos Bay from 
Glasgow Point (north) to Crawford Point (south).  Another commercial oyster operation is in 
South Slough.  Hazardous spills or burial of spat have the potential to impact survival and 
production of these oysters.  Most oyster growing areas have been avoided by re-routing the 
propose pipeline. 

Fish Hatcheries 
There are five fish hatcheries (Bandon, Butte Falls, Coles River, Rock Creek, and Klamath) that 
supply fish to waters along the pipeline and facilities route.  Bandon Hatchery supplies fall 
Chinook and coho salmon, and steelhead and rainbow trout to local waters about 15 miles 
southwest of MP 17.81 on Ferry Creek, a tributary to Coquille River.  Coles River Hatchery is 
located on the Rogue River and provides spring and fall Chinook salmon, coho salmon, summer 
and winter steelhead, and rainbow trout (located about 8 river miles northeast of MP 122.68), 
where the pipeline crosses the Rogue River).  Butte Falls Hatchery is east of Butte Falls and 
provides fall Chinook salmon, winter steelhead, and rainbow trout (located about 5 river miles 
east of MP 133.57 where the pipeline crosses the Medford Aqueduct the south fork of Big Butte 
Creek).  Rock Creek Hatchery cultured fish include fall and spring Chinook salmon, coho 
salmon, winter and summer steelhead, and rainbow trout (located about 22 miles northeast of MP 
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75.32 on Rock Creek).  Klamath Fish Hatchery cultures rainbow, brown and resident cutthroat 
trout (located about 28 miles northeast of MP 170.94).  

Status of Fish in the Pipeline Project Area 
The status of federally listed fish species and other commercial fish species that are managed 
under the MSA are presented in our BA and EFH Assessment that will be submitted to the FWS 
and NMFS at a later date, and are summarized in section 4.6 of this EIS. The status of other state 
fish species and fisheries of concern are discussed in section 4.6 of this EIS. 

ODFW (2005) has evaluated the status of salmon and steelhead, trout and other selected species 
of interest.  The assessed status or risk of these stocks is based on the threat to the conservation 
of unique groups of populations in the near-term (5 to 10 years) period (ODFW 2005) (see 
section 4.5.2.1 for criteria details).  The species categorized as to status by ODFW are called 
Special Management Units (SMUs). The proposed pipeline route crosses six major subbasins 
(i.e., USGS hydrologic units).  Each of these subbasins include from 1 to 10 SMUs.  The ratings 
of each of the SMUs that correspond to these subbasins are shown in table 4.5.2.3-1.  The 
proposed pipeline would cross a total of 20 SMUs distributed among the six subbasins.  The 
number ranges from ten SMUs in Coos hydrological unit to one SMU in the Lost River 
hydrological unit.  A specific SMU population that may be present near an individual crossing 
area varies within these subbasins.   

Among salmon and steelhead species SMUs, six are rated as Not at Risk, two Potentially at Risk, 
three At Risk, and two Extinct.  For trout SMUs, two are Not at Risk, and one is At Risk.  
Regarding other species of interest, two are rated At Risk, and two are Not Assessed.  The life 
history of federal, state, BLM and USFS species of special concern including those with state 
designate risk status in all subbasins crossed by the pipeline are provided in Appendix H. 

The reasons for the At Risk rating vary by subbasin and species but include: hatchery interaction; 
exotic species introduction that causes predation, competition or genetic interaction; low 
abundance and production of the stocks; irrigation diversions and water withdrawals; grazing and 
forestry practices; and habitat loss, pollution, and fish passage barriers.  Non-native fish species 
may pose an equivalent, if not greater, threat than habitat degradation to native freshwater fish 
since non-native fish are more widespread in western streams (50 percent) than habitat 
degradation (18 percent) (Schade and Bonar 2005). 

Fish Species of Special Concern 
Fisheries and fish species of special concern that occur in the vicinity of the proposed Pacific 
Connector pipeline include federally designated EFH, state- and federally listed threatened and 
endangered species, other state and federally designated species of concern..  EFH is discussed in 
section 4.5.2.1.  Endangered and threatened species and other special status species are addressed 
in section 4.6. 
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Aquatic Habitat in the Coos Bay Estuary 
The estuarine habitat of the Coos Bay estuary along the proposed pipeline route is located in 
mostly shallow regions of the uppermost part of the bay (see figure 4.5-1).  Most of the proposed 
pipeline route and associated work areas are in about equal areas shallow tidal and subtidal fine 
bottom and unconsolidated bottom habitat, with a few regions of mixed sea beds of eelgrass, 
attached algae, and tidal marsh.  The fisheries in these habitats include a mix of anadromous and 
marine species, as well as shellfish, and are described above in section 4.5.2.1. 

Aquatic Habitat in Inland Waterways 
The aquatic habitat crossed by the proposed pipeline outside of Coos Bay is primarily coldwater 
streams, but with a few warm water ponds adjacent to the proposed pipeline.  Most stream 
riparian areas crossed are heavily forested being shaded by conifer trees and containing typical 
salmon and trout habitat.  Several waterbodies crossed are large (over 100 feet wide), while the 
majority are small waterbodies with generally low flow.   

General Impacts and Mitigation 
The pipeline route would cross 6.9 miles of estuarine habitat in Coos Bay and Cooston Channel 
and an additional the 379 waterbodies, of which 106 are known or presumed to be inhabited by 
fish.  The entire estuarine habitat and many of the freshwater streams contain EFH habitat.  
Additionally many crossings contain ESA listed fish resources as well as many other species of 
concern.  As such, there is the potential for many special fish and fishery resources to be affected 
by the proposed pipeline Project.  Pacific Connector proposes to cross the Coos Bay estuary and 
Cooston Channel using wet open cut dredging.  At three large river sections, HDD methods 
would be used (Coos, Rogue, and Klamath Rivers), and at two crossings on the South Umpqua 
River Pacific Connector would use a diverted open cut method.  All other stream crossings 
would employ a dry open cut method.  The construction methods for each of these are described 
in section 2.  General project activities potentially impacting aquatic resources include estuarine 
in-water construction, freshwater in-water construction activities, terrestrial/riparian habitat 
modification, accidental spills or leaks of hazardous materials, and periodic maintenance of the 
pipeline.  Much of the impact discussion below applies to the salmonids protected under the ESA 
and other special status species (see section 4.6 on Special Status species). 

Construction of the proposed Pacific Connector pipeline (early spring 2010 through late fall 
2011) would coincide with juvenile out-migration and upstream adult migration for most 
anadromous fish species in most river basins; however, following ODFW recommended in-water 
construction windows should minimize the coincidence of pipeline construction with upstream 
adult salmonid migration and minimize impact during sensitive spawning periods in the streams.  
During construction within Coos Bay estuary and Cooston Channel (October 1 through February 
15), adult salmonids would be present (ODFW 2007b).   

The extent of impact on aquatic resources from pipeline construction would depend on the 
waterbody crossing method, the existing conditions at each crossing location, the mitigation 
measures employed, and the timing of construction.  Impacts can either be short term or long 
term.  Short-term impact is likely to last from the initiation of construction up to 3 years 
afterward.  Long-term impact to aquatic organisms and habitat is expected to last for more than 3 
years and much longer in instances where, for example, mature trees are cleared.  Potential short-
term impacts that degrade habitat could occur with trenching and laying of the pipe at waterbody 
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crossing sites.  Additionally, sediment entering the water column can be re-deposited on 
downstream substrates.  Long-term degradation of habitats can occur if stream contours are 
modified in the area of the crossing, changing the flow patterns, and if erosion of the bed or 
banks introduces sediment that becomes deposited in the stream. 

Pacific Connector would attempt to reduce or eliminate potential impacts on aquatic resources 
first through impact avoidance, then minimization, and then habitat restoration and enhancement.  
Pacific Connector has developed its project-specific ECRP which includes specifications for 
waterbody crossing techniques and associated sediment and erosion controls to be implemented 
during waterbody crossings.  A detailed description of proposed construction and mitigation 
measures that Pacific Connector would implement at waterbody crossings is included in section 
4.3.2.5.  In addition to its proposed construction and restoration measures, Pacific Connector 
would be required to comply with any measures specified as conditions to waterbody crossing 
permits that Pacific Connector has applied for but has not yet obtained (see table 1.5-1.) 

In addition to actual waterbody crossings by the proposed pipeline, Several of the proposed 
pipeline related facilities do not have in water construction that would directly affect aquatic 
resources, but could indirectly affect aquatic resources by increasing erosion and runoff to 
nearby streams.  The relevant characteristics of these activities and potential effects to aquatic 
resources are summarizes in table 4.5.3.2-4 below. 

TABLE 4.5.2.3-2 
 

Pacific Connector Pipeline Associated Construction Disturbance and Aboveground Facilities and Their Potential Effects 
to Aquatic Resources 

Category Facility Location Notes Effects to Aquatic Resources 
Hydrostatic testing 81 potential sites, 7 

sites located outside 
of construction right- 
of- way. 

Recommendation 
developed for 
Hydrostatic Testing 
Plan (see text 
recommendation) 

Potential erosion to streams and 
invasive species introduction if 
not properly managed.  
Measures from ECRP would 
avoid adverse effects.  

Temporary extra work 
areas (TEWA) 

174 TEWAs, would 
impact 81 wetland 
and 119 waterbodies 

104 are fish 
bearing 

Potential for erosion or 
hazardous spills.  Measures 
from ECRP and SPCC would 
avoid adverse effects.  

Uncleared storage 
areas (UCSA) 

36 UCSAs within 50 
feet of 6 fish and 10 
non-fish bearing 
streams 

11 waterbodies 
directly affected 

Some potential for 
sedimentation effects to aquatic 
resources.  Measures from 
ECRP would avoid or reduce 
adverse effects. 

Contractor and pipe 
storage yards.  

Of 39 sites, 32 
surveyed, 20 no 
wetlands 

12 have wetland or 
drainage ditches 

Potential modification of flow, 
sediment runoff.  Measures from 
ECRP would avoid adverse 
effects. 

Pipeline related 
facilities 

Rock sources, and 
permanent disposal 
sites 

Two of the rock and 
disposal sites within 
50 feet of streams 

Willis Creek  and 
tributary (fish 
bearing) within 50 
feet of disposal site 

Potential sediment runoff to 
stream.  Measures from ECRP 
would avoid adverse effects. 

5 new Temporary 
Access Roads (TARs) 
to be constructed, 
near streams 

2 near fish streams 
(within 50 feet), 2 
near non-fish streams 

No TARS on 
Federal Riparian 
reserves 

Potential sediment effects and 
loss of riparian shade.  
Measures from ECRP would 
avoid adverse effects. 

Construction 
access roads 

Permanent Access 
Road 

One crosses non-fish 
ditch 

No PAR on federal 
Riparian Reserve 

No effect 
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TABLE 4.5.2.3-2 
 

Pacific Connector Pipeline Associated Construction Disturbance and Aboveground Facilities and Their Potential Effects 
to Aquatic Resources 

Category Facility Location Notes Effects to Aquatic Resources 
Jordan Cove Receipt 
Meter Station 

Warmwater fish pond 
in Dunes area within 
0.4 miles 

 No effect due to distance 

Clark Branch Delivery 
Meter Station 

0.1 mile of Clark 
Branch with high fish 
value 

 No effect due to distance and 
use of measures from ECRP. 

Shady Cover Delivery 
Meter Station 

0.4 mile from Rogue 
river and fish stream 

 No effect due to distance 

Tule Lake, Russell 
Canyon, and Buck 
Butte Meter Stations 

No fish bearing 
streams near sites. 

 No effect 

Butte Falls 
Compressor Station 

89 feet from fish 
bearing Neil Creek  

 Potential effect on shading, but 
area small so no effect 

Gas Control 
Communications 

No streams near site  No effect 

Above ground 
facilities 

Launcher/Receivers 
and Mainline Block 

Located in permanent 
easement. 

Any adverse 
effects addressed 
under pipeline 
right-of-way 

No effect  

Construction in Estuarine Habitats 
During in-water pipeline installation within Coos Bay, fish and other aquatic resources could be 
impacted.  Construction of the pipeline across the Coos Bay estuary would utilize a wet-open cut 
method.  The pipeline in the Bay would span 6.90 miles and disturb approximately 243 acres of 
subtidal (124 acres) and intertidal (118 acres) habitats (table 4.5.2.3-3).   

Dredging would bury, displace, or injure benthic organisms (e.g. worms, clams starfish and 
vegetation) along the 6.9-mile route.  Mobile organism like crabs, shrimp, and fish would move 
away from the dredging activities, although some would be entrained during the dredging 
process.  Short-term impacts would occur to other benthic taxa in Coos Bay that include include 
ribbon worms (Nemertinea), various burrowing segmented worms (Polychaeta), small 
crustaceans including amphipods, Dungeness crab, echinoderms, clams (i.e., Macoma sp.), and 
coral/anemone polyps (Anthoszoa) (Miller et al. 1990).  However, benthic communities on mud 
substrates in Coos Bay that were disturbed by previous dredging activities recovered to pre-
dredging levels in  four weeks (Newell et al. 1998).  Some impacts may be long-term if 
important habitat elements are affected, such as the effects of turbidity on eelgrass growth 
(Martin and Tyrrel 2002).  In addition, oyster beds within the construction right-of-way would be 
directly affected while those on the periphery could be impacted by turbidity (Couch and Hassler 
1989) similar to potential effects to eelgrass.  While Pacific Connector has sited the pipeline 
route to be outside of all known oyster beds, impact to commercial oyster aquaculture and native 
Olympic oyster beds would depend on construction location relative to unknown oyster beds, the 
time of year of construction relative to oyster seeding, duration of construction, substrate 
materials mobilized during construction, and interaction of those materials with tides and 
currents in the bay. 
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TABLE 4.5.2.3-3. 
 

Areas of Habitats Within the Coos Bay Estuary Directly Affected by Construction of the Pacific Connector Pipeline 

Construction  
Right-of-Way Total 

Tidal 
Regime Habitat Class 

Estuary 
Total Area 

(acres) 
Area 

(acres) 
Length 
(miles) 

Temporary 
Extra Work 

Areas 
(acres) 

Total 
Area 

(acres) 

Percent 
Area of 
Habitat 
Class 

Unconsolidated Bottom 5,129.40 107.93 3.76 16.60 124.53 2.42 
Aquatic Bed – Seagrass 144.90 0.00 0.00 0.00 0.00 0.00 
Aquatic Bed – Algal 104.00 0.00 0.00 0.00 0.00 0.00 
Undifferentiated Aquatic Bed 4.90 0.00 0.00 0.00 0.00 0.00 

Subtidal 

Subtidal Total 5,383.20 107.93 3.76 16.60 124.53 2.42 
Shore – Bedrock/Cobble/Gravel 21.60 0.00 0.00 0.00 0.00 0.00 
Shore – Sand/Mud 603.00 4.88 0.12 0.07 4.95 0.82 
Shore – Other 69.50 0.00 0.00 0.00 0.00 0.00 
Beach Bar – Sand/Mud 55.00 0.00 0.00 0.00 0.00 0.00 
Flat – Sand/Mud 3,297.00 64.64 1.90 11.68 76.32 2.31 
Flat – Other 200.70 0.72 0.00 0.00 0.72 0.36 
Aquatic Bed – Algal 162.80 8.06 0.34 0.00 8.06 4.95 
Aquatic Bed – Seagrass 1,214.40 6.97 0.09 1.17 8.14 0.67 
Aquatic Bed – Seagrass/Algal 185.40 0.00 0.00 0.00 0.00 0.00 
Undifferentiated Aquatic Bed 404.10 0.13 0.00 0.00 0.13 0.03 
Tidal Marsh – Low Salt Mash 463.30 3.05 0.11 0.64 3.69 0.80 
Tidal Marsh – High Salt Marsh 1,022.40 15.62 0.58 0.00 15.62 1.53 
Tidal Marsh – Fresh Marsh 71.70 0.00 0.00 0.00 0.00 0.00 
Tidal Marsh – Diked 528.00 0.00 0.00 0.00 0.00 0.00 
Undifferentiated Tidal Marsh 283.10 0.33 0.00 0.45 0.78 0.28 

Intertidal 

Intertidal Total 8,582.00 104.40 3.14 14.01 118.41 1.38 
Other Dredge Spoils Islands 78.00 0.00 0.00 0.14 0.14 0.18 

 Estuary Total 14,043.20 212.33 6.90 30.75 243.08 1.73 

While the pipeline route has been designed to be outside of all known oyster beds, impact to 
commercial oyster aquaculture and native Olympic oyster beds would depend on construction 
location relative to unknown oyster beds, the time of year of construction relative to oyster 
seeding, duration of construction, substrate materials mobilized during construction, and 
interaction of those materials with tides and currents in the bay.   

Sediment and Turbidity 

Turbidity and increased suspended sediment would be generated during pipeline construction 
across the Coos Bay estuary.  “Wet” crossing construction or open cutting (trench excavation, 
pipe installation, and backfilling the trench through flowing water) produces the highest 
downstream (or relative tidal flow direction) sediment loads of any construction technique 
(Mutrie and Scott 1984; Reid and Anderson 1999; Reid et al. 2004).  The amount of sediment 
produced by open cutting depends on multiple characteristics at the construction site including 
depth and width of the waterbody (affects mixing of the sediment plume in the water column), 
current velocity and local turbulence at the site and downstream, concentrations of suspended 
sediment initially at the site and at some distance downstream, particle diameter, specific weight, 
and settling velocity of the excavated and backfilled materials (Ritter 1984; Reid et al. 2004).  
The general effects of increased turbidity and sediment on marine organisms and anadromous 
salmonids are presented in the earlier LNG impact discussion (section 4.5.2.1).  A records search 
has not indicated any known hazardous waste sites in the area of Coos Bay that would be crossed 
by the pipeline, so toxic effects from resuspended sediment should not occur. 
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A model of potential sediment concentration was developed for the dredging of the slip for the 
LNG terminal that supplies some guidance as to possible concentrations that may occur from 
lying of the pipeline, although location and methods of bottom removal differ (Moffatt and 
Nichol 2006).  Based on the estimated of highest disturbance method for bottom removal 
activities for the LNG terminal slip, maximum concentrations of suspended sediment modeled at 
the dredge location were 6,000 mg/l but decrease to 50 mg/l an estimated 660 feet away.  Other 
modeled estimates using different bottom-disturbing methods had estimates of concentration in 
the plume from 25 to 50 mg/l as a maximum, based on typical channel maintenance dredging.  
Likely concentrations would be less than the upper value because bottom sediment would just be 
moved and placed next to the dredge channel/pipeline trench, not taken out of water, which 
exposes the sediment to greater disturbance and flushing.  Assuming the greatest disturbance 
method, as noted above, during construction, concentrations in the range of 150mg/l could 
extend over a distance of 1.2 to 1.9 miles during peak ebb and flow tides.  Along this route, 
elevated concentrations would be a very narrow band, a few meters wide.  Based on the model 
this could occur for a maximum of about two hours, after which concentrations outside of the 
dredge area would not exceed 10 to 30 mg/l, which are typical background concentrations.  As 
noted, these impacts are based on the estimates of the highest disturbance mechanical method 
and are likely greater than what would occur during mechanical excavation for pipeline 
installation.   

As discussed above for the LNG terminal (4.5.2.1), salmonids exposed to moderate to high levels 
of suspended sediment for extended periods could be adversely affected.  Salmonids may avoid 
areas of increased turbidity as low as approximately 70 mg/l suspended sediment, typically 
higher concentrations than most of the expected impact area and duration.  But, as noted above, 
the extent and durations are generally low and the construction time would avoid periods of high 
abundance of salmonids in the construction area, with the possible exception of migrating coho 
adults.  Therefore, direct impacts to salmonids during pipeline installation within the Bay are 
likely to be low and typically short-term, and consist primarily of avoidance of areas with higher 
sediment concentrations.   

Similar to freshwater invertebrates, composition of invertebrates inhabiting estuarine and tidal 
flats is likely to change seasonally (Higley and Holton 1981) and those invertebrate taxa most 
predominant at the time of construction would be affected.  Estuarine benthic invertebrates 
including shellfish are likely to be affected by disturbed substrate and turbidity generated by 
pipeline construction.  Construction within the estuary is scheduled from October 1 through mid-
February to occur during the recommended in-water construction windows established by 
ODFW (2000).  Abundance of benthic invertebrates (except for shellfish) is expected to be 
minimal (Higley and Holton 1981).  Similarly, impact from turbidity to local low salt marsh and 
high salt marsh at the upper end of Coos Bay (bordering Cooston Channel) would be during 
vegetation dormancy and low abundance of invertebrate inhabitants.  Consequently, impact to 
those resources is expected to be limited.  

Suspended sediment may adversely affect filter feeding commercially and recreationally 
important clams and oysters near the dredge site where most of the sediment would be 
suspended.  Adverse effects would be restricted to the short-term period of active dredging as 
sedimentation and erosion control plans would attempt to limit elevated turbidity and suspended 
sediment near known rearing areas.   
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Eelgrass can be adversely affected by turbidity because the depth and distribution of eelgrass is 
strongly associated with water clarity and depth of light penetration (Dennison and Orth 1993; 
Thom et al. 1998) as well as nutrient availability (Short et al. 1995), salinity, and water 
temperatures (Thom et al. 2003).  Effects to eelgrass from turbidity generated during trenching 
would, in large part, depend on type of equipment utilized and strength and direction of currents 
within the estuary during construction.  As noted above, modeling suggests a very narrow range 
of elevated suspended sediment (>150 mg/l) extending from less than a few feet from to nearly 
two miles depending on flow, sediment, and equipment used.  Also, regions extended long 
distances would be a very narrow band, encompassing little overall area.  Generated turbidity 
could affect light penetration potential affecting primary production.  This could affect overall 
production.  But the timing of the construction based on ODFW requirements, October 1 through 
February 15, is during most of that period when eelgrass in Coos Bay would be dormant, 
coinciding with low temperatures and short photoperiods (Fonseca et al. 1998).  Therefore, light 
limitations would have minor effects on very local patches of eelgrass beds proximate to 
construction sites and should not contribute additional indirect source of impact to eelgrass 
habitats or dependent aquatic species.   

Vegetation and Habitat Removal and Modification 

During construction of the proposed Pacific Connector pipeline within Coos Bay, approximately 
4.95 acres of sand/mud shore and 76.32 acres of sand/mud flats would be affected by the 
construction right-of-way and TEWAs (table 4.5.2.3-4).  In water construction in Coos Bay 
would also affect intertidal aquatic bed (seagrass) (8.14 acres) and algal bed (8.06 acres).  Based 
on additional preliminary distribution mapping of eelgrass made in 2005 (Clinton 2007), 
construction along the proposed route could remove up to 39.7 acres of eelgrass within the 
construction right-of-way and 7.5 acres would be buried in TEWAs to support anchoring the lay 
barge and for spoil storage.  Following pipeline installation the pipeline trench would be 
backfilled with sediments removed during trenching, and the bottom elevation and flow 
conditions would be restored to pre-construction conditions.  It is anticipated that following 
pipeline backfill, the areas disturbed by construction would be suitable for eelgrass to regrow.  
Pacific Connector has proposed a plan to replant the disturbed areas with eelgrass (Ellis 
Ecological Services 2008). 

Construction within Coos Bay would also affect 3.69 acres of low salt marsh, 15.62 acres of high 
salt marsh, and 0.78 acre of undifferentiated tidal marsh.  Effects to tidal marshes would mostly 
occur in the vicinity of upper Coos Bay, near Cooston Channel.  Pacific Connector has prepared 
a plan to mitigate for this disturbance that would include primarily retaining the rooted plants 
and top foot of soil, and planting them back after the pipeline has been backfilled and the pre-
construction contours restored.  Both the eelgrass restoration and marsh plant restoration have 
monitoring and contingency plans to ensure habitat is restored along the route (Ellis Ecological 
Services 2008).   

However, to avoid sediment, turbidity and vegetation removal/modification impacts to the Coos 
Bay estuary, we have recommended that Pacific Connector use an alternative crossing of Coos 
Bay, the WC-1A Variation that would reduce the length of estuary crossing and the associated 
impacts on aquatic resources by about 4.8 miles.  (See discussion of this variation and our 
recommendation in section 3.1.4.2.) 
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Construction in Stream Habitats 
Construction of the pipeline outside of Coos Bay would directly affect 115 perennial streams and 
129 intermittent streams (summarized in table 4.5.2.3-4).  Direct impacts to five perennial 
streams would be avoided by placing the pipeline beneath them either by horizontal directionally 
drilling or by conventional boring.  At two crossings of the South Umpqua River, Pacific 
Connector would use diverted open cut.  All other waterbody crossings that have flow at the time 
of construction would be crossed using dry open cut which are designed to minimize activities 
directly in flowing water (2.4.2.2).  Of streams that would be crossed using dry open cut, 
method, 44 are known to support anadromous salmon and/or steelhead and another 60 streams 
are assumed to also have anadromous species.  Fifty-nine streams are known to support primarily 
coldwater resident fish, or in the lower Coos estuarine species and in the Klamath River Basin 
important endemic species.  Resident trout are mostly cutthroat trout.  Sixty-six additional 
streams that would be crossed are assumed to support important resident fish.  In all, 106 of the 
waterbodies that would be crossed by the pipeline are known or assumed to have fish. 

Pipeline construction potentially could adversely affect EFH species in up to 52 streams, as well 
streams with numerous special status fish species (11 non-anadromous and 12 anadromous 
species).  Pathways leading to impact of special status species are the same as those that would 
affect non-sensitive species.  Risk of adverse impact to relatively sessile species, such as 
mollusks, could extend downstream from construction sites if degradation of water quality 
affects downstream habitats.   

TABLE 4.5.2.3-4 
 

Number of Streams (and ponds) crossed or adjacent to the Pacific Connector Pipeline, by Fish Status Category and Fifth Field 
Watershed  

Fish-bearing Streams with : 

Fifth Field Watershed 
(Fifth Field HUC) 

Perennial 
Streams  

Intermittent 
Streams 

Anadromous 
Species 

(assumed) a/ 

Resident 
Species  

(assumed)a,b/ 

EFH Species 
and Habitat 

Present 
(assumed)a/ 

ESA Species 
or Habitat 
Present 

(assumed)a/ 
Coos County 
Coos Bay Frontal 
(1710030403) 

37 10 13(10) 11(22) 10(23) 11(23) 

Lower Coquille River 
(1710030505) 

5 1 1(4) 1(4) 1(4) 2(4) 

North Fork Coquille River 
(1710030504) 

3 6 3 3 3 3 

East Fork Coquille River 
(1710030503) 

7 5 3(5) 5(4) 1(7) 3(5) 

Middle Fork Coquille 
River (1710030501) 

2 3 0(1) 1(2) 0(1) 0(1) 

Douglas County 
Middle Fork Coquille 
River (1710030501) 

3 5 0(1) 3(1) 0(1) 0(1) 

Olalla Creek-Lookingglass 
Cr (1710030212) 

4 9 2(2) 3(10) 2(2) 2(2) 

Middle South Umpqua 
River (1710030210) 

7 6 5(2) 5(7) 5(2) 5(2) 

Myrtle Creek 
(1710030211) 

6 2 3(2) 4(4) 3(2) 3(2) 

Middle South Umpqua 
River (1710030210) 

5 1 3(1) 4(0) 3(1) 3(1) 
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TABLE 4.5.2.3-4 
 

Number of Streams (and ponds) crossed or adjacent to the Pacific Connector Pipeline, by Fish Status Category and Fifth Field 
Watershed  

Fish-bearing Streams with : 

Fifth Field Watershed 
(Fifth Field HUC) 

Perennial 
Streams  

Intermittent 
Streams 

Anadromous 
Species 

(assumed) a/ 

Resident 
Species  

(assumed)a,b/ 

EFH Species 
and Habitat 

Present 
(assumed)a/ 

ESA Species 
or Habitat 
Present 

(assumed)a/ 
South Umpqua River 
(1710030205) 

2 3 2 2 2 2 

Upper Cow Creek 
(1710030206) 

5 3 0(3) 0(3) 0(3) 0(3) 

Jackson County 
Trail Creek (1710030706) 2 4 2(2) 2 2 2(2) 
Rogue River-Shady Cove 
(1710030707) 

5 13 1(3) 4 1(3) 1(3) 

Big Butte 
Creek(1710030704) 

3 7 2(2) 2(2) 2(4) 2(4) 

Little Butte Creek 
(1710030708) 

7 32 4(4) 6(1) 2(6) 3(5) 

Klamath County 
Spencer Creek 
(1801020601) 

7 4 0 1(6) 0 0 

Klamath R-John C Boyle 
(1801020602) 

0 3 0 0 0 0 

Lake Ewauna-Upper 
Klamath (1801020412) 

2 1 0 1 0 1 

Lower Lost River 
(1801020409) 

3 11 0 1 0 1(6) 

Total 115 129 44(60) 59(66) 37(59) 44(64) 
  
a/ known and assumed (value in parentheses) crossings or pipeline proximity with indicated fish category designation 
b/ Includes primarily cold water trout, but also estuarine species in lower Coos system, and endemic species in the Klamath Basin  

In-stream construction could interfere with essential life processes of aquatic species.  The 
majority of the waterbodies identified as known, presumed, or classified as being fish bearing 
would be crossed using isolated or “dry” crossing construction techniques including the flume or 
dam and pump method if water is flowing in the waterbody at the time of construction.  At two 
sites on South Umpqua, the method used would be diverted open cut would require diversion of 
the flow to one side of the channel at a time.  Potential effects of trapping fish from these 
methods are discussed under Entrainment and Entrapment subsection below. 

Timing of Construction 

The degree of impacts on aquatic resources associated with construction activities would depend 
on the timing of in-water construction.  Construction during periods of sensitive fish activity 
(i.e., spawning, juvenile and adult rearing, and migration) can have a greater impact on fish than 
construction during other periods.  To minimize impacts on fish in Coos Bay, Pacific Connector 
would limit dredging and other in-water activities in those waterbodies to the November 1 
through February 15 in-water work window recommended by ODFW.  

Pacific Connector would cross fish-bearing waterbodies in accordance with its ECRP and any 
more restrictive timing windows specified by ODFW.  The timing restrictions would prevent 
construction during periods of sensitive fish use and would typically allow construction only in 
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periods of lower flow rates in streams.  In general, construction of the pipeline would be timed to 
miss periods of major juvenile or adult anadromous salmonid migrations in freshwater based on 
allowed fishery construction windows, typically July 1 to Mid September for most streams, and 
some other dates for specific waterbodies.  These are tentative dates and timing restrictions 
would be subject to change by the ODFW.  Any modifications to the allowable construction 
windows would be dictated by stream and fish migration conditions in the year of construction, 
and would be stated as conditions of state water crossing permits.   

However, because of conflicts with other resources (e.g., marbled murrelet) timing restrictions, 
some streams may be crossed outside of the recommended ODFW construction window.  The 
number of stream crossings that are in conflict with the other resources is about 62 crossing in 
perennial (36) and intermittent (26) streams, of which 38 have or are assumed to have fish 
present.  Because the ODFW construction windows were intended to minimize effects of stream 
disturbance when most sensitive fish life stages are present, the potential for adverse effects to 
these resources would increase if construction occurred outside the recommended windows.  The 
primary effects could be to spawning salmon or trout in the regions downstream of construction.  
Increased turbidity at those times may restrict movement of adults and, if spawning nests (redds) 
are developed near the crossings, in some cases they may be adversely affected by increases in 
suspended sediment.  Pacific Connector is currently coordinating with respective agencies to 
develop a plan to minimize impacts to multiple resources where there are overlapping or 
conflicting timing restrictions.  The result would be a reduced number of streams that would be 
crossed outside of the recommended window than currently indicated.  Any new construction 
timing windows would emphasize reducing effects to the more sensitive aquatic resource in 
these crossings.  These details would be agreed to prior to construction.  

Turbidity and Sedimentation 
Pipeline crossings of surface waterbodies would cause some downstream turbidity and 
sedimentation.  The dry open-cut, and diverted open-cut are the only crossing methods that 
would be used in streams and produce minor levels of sediment and turbidity.  Turbidity and 
sedimentation impacts associated with dry open cut methods are generally minor and are 
associated with 1) installation and removal of the upstream and downstream dams used to isolate 
the construction area; 2) water leaking through the upstream dam and collecting sediments as it 
flows across the work area and continues through the downstream dam; 3) movement of in-
stream rocks and boulders to allow proper alignment and installation of the flume and dams; and 
4) when streamflow is returned to the construction work area after the crossing is complete and 
the dams and flume are removed.  Both “dry” techniques produce much less sediment in the 
water than alternative “wet” open cut methods (Reid and Anderson 1999; Reid et al. 2002; Reid 
et al. 2004).  Dry methods have been reported to produce at least seven times less suspended 
sediment in streams than “wet” methods (Reid et al. 2002).   

There is considerable variability in amounts of turbidity produced during “dry” crossing 
construction.  Peak turbidity within 160 feet downstream from flumed and dam and pump 
crossings has been documented as high as 1,483 mg/l and 1,028 mg/l above background levels 
respectively, and as low as 54 mg/l and 59 mg/l above background levels by fluming and dam 
and pumping, respectively (Reid et al. 2002).  This impact is expected to be short term.  Reid and 
Anderson (1999) indicated that most sediment increase 300 feet (average) downstream from 
installation and removal of the dams and flume/pump was temporary, between 20 minutes and 
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16.5 hours.  Generally, during other phases of construction, mean downstream turbidity levels 
were less than 8 mg/l above background.  According to Pacific Connector, a Williams Northwest 
pipeline project recently completed in Washington State had only one state turbidity standard 
exceedance out of 67 waterbody crossings.   

Pacific Connector further refined the estimate of suspended sediment effects from dry cut 
crossings methods, using a value of 17 mg/l as an index of where some effects may be occurring 
to fish resources as this concentration had been found to cause some adverse effects to juvenile 
coho salmon.  Using results of field measurement of suspended sediment concentration by 
stream distance from wet open-cut and two other commonly used methods of dry open-cut 
methods, they developed regressions of the relative distance from dry cut methods downstream 
concentrations would exceed 17 mg/l.  In general, large streams (those wider than 20 feet), 
depending on the dry cut methods used (fluming or dam-and-pump), may have a distance of 211 
or 127 feet downstream the crossing exceeding this concentrations.  For smaller streams (about 
less than 20 feet wide) the distance for dry cut fluming and dam-and-pump methods would have 
a distance of about 61 and 40 feet exceeding 17 mg/l, respectively.  The duration would be fairly 
brief when these concentrations would occur and they would not be this high across the entire 
stream.  So overall the effects of turbidity (suspended sediment) would be minor because of 
relative low concentrations, small area affected, short duration, and ability of fish to move from 
the areas when concentrations were high. 

The distance of higher turbidity is estimated to be much greater on a diverted channel open cut 
stream crossing.  Pacific Connector proposes to use this method for two crossings of the South 
Umpqua River.  The distance suspended sediment may exceed 17 mg/l was estimated to be 740 
feet downstream at these crossings.  

Increased sediment loads associated with high turbidity can have effects on fish behavior and 
physiological processes (e.g., blood chemistry, gill trauma, immune system resistance), and can 
result in mortality.  Sediment stirred into the water column can be redeposited on downstream 
substrates, which could bury aquatic macroinvertebrates (an important food source for 
salmonids, and other fish in estuarine areas).  Additionally, downstream sedimentation could 
affect spawning habitat, spawning activities, eggs, larvae, and juvenile fish survival, as well as 
benthic community diversity and health.  Because the effects of increased sedimentation and 
turbidity are often limited to the period of in-stream work, the duration of these effects would 
usually be relatively short.  However, specific site characteristics including flow, substrate 
composition, relative disturbance and other factors could make the duration of construction 
effects last longer.  For example, rapid recolonization of benthic organisms has been documented 
within 30 post pipeline construction (Gartman 1984).  Other pipeline stream crossings in a 
coldwater streams have documented a return to pre-construction conditions 2 to 4 years post-
construction (Blais and Simpson 1997). 

The abundance of fish before and after crossing a waterbody using dry open cut construction 
methods has the potential to be altered over the short term.  Reid et al. (2002) indicated that fish 
abundance (brook trout) before and after dam and pump construction was lower downstream (but 
not upstream) one month after construction.  One year after construction, no differences 
(increased abundance was observed downstream in one stream) were found (Reid et al. 2002). 
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Pacific Connector would minimize impacts on surface waters and aquatic resources by 
implementing the waterbody crossing and erosion and sediment control measures from its 
project-specific ECRP.  Construction across waterbodies would be completed as quickly as 
possible to shorten the duration of sedimentation and turbidity.  Pacific Connector would 
stabilize the construction site, including the streambanks, immediately following installation of 
the pipeline.  Pacific Connector would also install and maintain throughout construction 
sediment barriers, such as silt fence and straw/hay bales, to prevent sedimentation from surface 
runoff into a stream.  If circumstances required a construction delay, adequate site stabilization 
measures would be employed in accordance with the ECRP and permit conditions. 

Sediment Resuspension 
Impacts from nutrient and oxygen demand on aquatic organisms from dredging are discussed in 
section 4.5.2.1 and would be limited.  A records search has not indicated any hazardous sites in 
Coos Bay or most streams in the sediment regions, so toxic effects from resuspended sediment in 
Coos Bay and other areas should not occur.  Dredging within the bay may modify local current 
patterns and water circulation of EFH during construction.  But current patterns would not be 
affected following completion of pipeline installation.    

One region along the pipeline route crosses a mining area which raised concern that pipeline 
construction activity may have the potential to elevate mercury concentrations in the East Fork 
Cow Creek.  Stream sediment samples were collected from areas near the mercury mining sites 
at the proposed pipeline crossing, a short distance downstream of the crossing, and at an area 
upstream (presumed background relative to potential mercury sources) (GeoEngineers 2007e).  
Some sediment samples from all three locations had mercury concentrations that exceeded 
Oregon Department of Environmental Quality (ODEQ) Level II screening levels (i.e., 0.07 and 
0.2 mg/kg for sediment bioaccumulation and freshwater, respectively), including the background 
site.  Although one sample (of six) had the highest mercury concentration at the crossing site 
there was no significant difference in mercury concentrations  among all three stream sites, 
suggesting there may be little difference in mercury sediment concentrations along this stream 
reach and sources may be naturally occurring.  Additionally most of the samples in all three 
areas were below ODEQ screening level concentration noted above.  Since the crossing would 
be done in the dry, little sediment would be disturbed or suspended from the crossing activity.  
Also adjacent upland disturbance would follow the ECRP to greatly eliminate upslope potential 
sediment entry into the stream.  Overall adverse effects to fish would not occur because of the 
infrequent occurrence of elevated mercury levels in the area, occasional elevated mercury levels 
may be naturally occurring locally, and the crossing of East Fork Cow Creek would be done in 
the dry with limited sediment disturbance.   

Entrainment and Entrapment 
During dredging in Coos Bay some small fish, larvae, and fish eggs could be entrained through 
the water as well as sediment intake during the dredging process.  Larger fish would be able to 
avoid this process and would likely avoid the area during the dredging disturbance process.  
Impacts would be minimized by the current in-water work window when few fish and larvae 
would be present.  Fish entrainment and entrapment would also be minimized during 
construction of the slip as most excavation and dredging would be located behind a berm that 
would isolate the work area from Coos Bay. 
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Waterbody crossings using the “dry” crossing methods, either flume and dam or pump, may 
result in some fish being entrapped in streams.  Flumes and dams would be completely installed 
and functioning before any in-stream disturbance.  Construction across a waterbody would take 
up to seven days using dry open cut methods, but less for small and intermediate streams.  Once 
streamflow is diverted through the flume pipe, but before pipeline trenching begins, fish trapped 
in any water remaining in the work area between the dams would be removed and released.  
Pacific Connector would contract with either the ODFW or a qualified consultant to capture the 
fish.  Personnel that would handle and/or remove fish on USFS lands would be approved by the 
USFS or BLM or be done directly by USFS or BLM personal if approved by ODFW.  Because 
the flume would maintain streamflow, fish may move upstream through the flume.  With the 
dam and pump method, the fish would not be able to move upstream or downstream through the 
work area until the dams have been removed.  Flumes and dams would be removed as soon as 
possible following backfilling of the trench.  At two crossings of the South Umpqua River, a 
diverted open cut crossing would be used.  This is similar to a dry open cut in that all in channel 
construction would be done in the “dry” but would require diversion of the flow to one side of 
the channel at a time.  This method could take about 14 days to complete per site.  Because one 
channel would be open during the entire crossing, no passage of fish would be impeded and no 
fish removal would be required. 

Aquatic Nuisance Species 
Non-indigenous aquatic species (NAS) are aquatic species that degrade aquatic ecosystem 
function and benefits, in some cases completely altering aquatic systems by displacing native 
species, degrading water quality, altering trophic dynamics, and restricting beneficial uses 
(Hanson and Sytsma 2001).  Currently there are 180 reported NAS in Oregon, of which 134 are 
documented within the USGS hydrologic basins crossed by the proposed Pacific Connector 
Pipeline Project (USGS 2005).  Within the Coos Bay estuary, over 67 NAS have been identified 
(Aquatic Nuisance Species Taskforce 2006).  All of the invertebrate NAS in the Coos Bay 
estuary have been introduced by ship fouling or discharge from ballast water of ocean-going 
vessels. 

Not all non-indigenous species pose a threat to native species and their habitat in Oregon.  For 
example, the Pacific oyster and largemouth bass provide economic and recreational benefits.  
Management priorities in Oregon concentrate on the species whose current or potential impacts 
on native species and habitats and economic and recreational activity in Oregon are known to be 
significant, known as aquatic nuisance species (ANS) (Hanson and Sytsma 2001).  In  Oregon 
agencies follow the Oregon Aquatic Nuisance Species (ANS) Management Plan (Hanson and 
Sytsma 2001), which is used to minimize the harmful ecological, economic, and social impact of 
ANS through prevention and management of introduction, population growth, and dispersal of 
ANS into, within, and from Oregon.   

To prevent the introduction of ANS, Pacific Connector would follow the guidelines of this 
management plan, which would include measures such as inspection and cleaning of all dredge 
and similar equipment prior to use.  Some concerns, however, remain relative to potential 
dispersal of aquatic nuisance organisms including from hydrostatic testing.  Also, the cited plan  
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is too broad to be site-specific in its application to project-specific activities.  Therefore, we 
recommend that: 

• Pacific Connector should develop a project-specific Aquatic Species Nuisance 
Prevention Plan, based on the Oregon Aquatic Nuisance Species Management Plan.  
This plan should address at a minimum, movement of equipment and hydrostatic 
test water between USGS hydrologic basins crossed by the proposed pipeline.  The 
plan procedure should be specific on methods to be used to ensure species such as 
Quagga mussels, zebra mussels, New Zealand mud snails, Chytrid fungus, and other 
species would be prevented from both entering waterbodies in the pipeline project 
area and being transferred between waterbodies.  The plan should be filed with the 
Secretary prior to construction. 

Inadvertent Release of Drilling Mud  

Although the HDD method avoids in-stream impacts because it eliminates the need for in-stream 
excavation, it does not completely eliminate the possibility of impacts on aquatic resources.  
Pacific Connector proposes to use this method to cross the Coos, Rogue, and Klamath Rivers.  
Because HDD requires a lubricant during the process, this fluid is under pressure and there is a 
possibility of an inadvertent release of drilling mud or fluid (also referred to as a frac-out).  
Drilling mud primarily consists of water mixed with bentonite, which is a naturally occurring 
clay material.  The only other possible additives would be nontoxic solid materials (e.g., 
sawdust, nut shells, bentonite pellets, or other commercially available nontoxic products) that 
could be needed to plug an inadvertent release. 

Bentonite by itself is essentially a non-toxic drilling mud (Breteler et al. 1985; Hartman and 
Martin 1984; Sprague and Logan 1979).  However, bentonite, as with any fine particulate 
material, can interfere with oxygen exchange by the gills of aquatic organisms (EPA 1986).  The 
degree of interference generally increases with water temperature (Horkel and Pearson 1976).  
Impacts would be localized and would normally be limited to individual fish in the immediate 
vicinity of the frac-out.  The majority of highly mobile aquatic organisms, such as fish, would be 
able to avoid or move away from the affected area.  Other less mobile or immobile organisms, 
such as mussels and other macroinvertebrates, would incur direct mortality. 

The effects of an in-stream frac-out on spawning habitat, eggs, and juvenile survival depend on 
the timing of the release.  If spawning habitat is nearby, redds could be affected in the vicinity of 
frac-out (Reid and Anderson 1999).  During establishment of the spawning bed, a minor addition 
of sediment would likely be cleaned out by the female as part of the normal preparation 
behavior.  However, a heavy sediment load dispersing downstream could settle into spawning 
beds and clog interstitial spaces, reducing the amount of available spawning habitat, which could 
be a limiting factor in areas of already reduced habitat.  When redds are active, eggs could be 
buried, disrupting the normal exchange of gases and metabolic wastes between the egg and water 
(Anderson 1996).  The impacts of sediment intrusion into the redd on larval survival are more 
severe during the earlier embryonic stages than following development of the circulatory system 
of larvae, possible because of a higher efficiency in oxygen uptake by the older fish (Shaw and 
Maga 1942; Wickett 1954).  Clogging of interstitial spaces also reduces cover and food 
availability for juvenile salmonids (Cordone and Kelley 1961).  Benthic organisms could also be 
affected by burial.  However, bentonite is more likely to stay in suspension and less likely to 



 

 4.5 – Wildlife and Aquatic Resources 4.5-91

immediately settle than common bottom sediment so, in flowing water areas, effects to benthic 
organisms from burial from frac-out are likely to be low.  The locations where any frac-out may 
occur are all large waterbodies, which would be affected less because of the dilution factor of 
large volume of water from any spill. 

The impacts associated with an inadvertent release of drilling mud would likely be limited 
because the probability of an inadvertent release is greatest when the drill bit is working near the 
surface (i.e., near the entry and exit points).  At the three potential sites where this could occur, 
Pacific Connector would design the HDDs so that areas at greatest risk to a potential inadvertent 
release are in upland areas away from the water’s edge.  Locating the HDD entry and exit points 
a good distance away from the banks of the waterbody would minimize the potential for an 
inadvertent release into a waterbody.  Pacific Connector’s HDD Contingency Plan describes how 
the drilling operations would be conducted and monitored to minimize the potential for 
inadvertent drilling mud releases.  The HDD Contingency Plan also includes procedures for 
cleanup of drilling mud releases, if it occurs, and for sealing the hole if a drill cannot be 
completed.  See also discussion of the Coos River, Rogue River, and Klamath River crossings in 
section 4.3.2.5. 

Vegetation and Habitat Removal and Modification 
Aquatic resources could be affected as a result of removal of vegetation and habitat at the 
waterbody crossing sites as required for pipeline construction.  Short-term, physical habitat 
disruption would occur during trenching activities.  Long-term degradation of habitats could 
occur if the stream contours are modified in the area of the crossing; the flow patterns are 
changed; and if erosion of the bed, banks, or adjacent upland areas introduces sediment into the 
waterbody.  Loss of riparian vegetation along the banks would reduce shade, potentially 
increasing water temperatures, remove an important source of terrestrial food for aquatic 
organisms, and decrease LWD and the associated reduction in habitats, and potentially increase 
mass failures adjacent to waterbodies. 

Much of the impact to coldwater anadromous and resident fisheries by past land uses have been 
alterations of riparian habitats by logging, road building, agriculture, or other developments such 
as residences and utility corridors.  Approximately 95 acres within riparian zones would be 
affected by the proposed clearing for the construction right-of-way.  More than 79 acres within 
Riparian Reserves on federal lands would be affected by clearing the construction right-of-way 
and TEWAs (table 4.5.2.3-5).  Less than half of all affected Riparian Reserves are currently non-
forested due to natural variation of vegetation (9.72 acres) and alteration from human use (8.35 
acres).  Removal of the remaining 61 acres of forested, regenerating clearcut, and wetland 
habitats in Riparian Reserves (by clearing the construction right-of-way and TEWAs) would 
cumulatively impact anadromous and resident fisheries in streams associated with those Riparian 
Reserves. 

Likewise, removal of 17.79 acres of forested habitat on state and private lands would 
cumulatively impact riparian zones on those lands.  Proportionately, there has been more 
cumulative impact within riparian areas on the non-federal lands that would be crossed by the 
pipeline by forest practices, agriculture, and other alterations, than on federal lands (table 
4.5.2.3-5). 
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TABLE 4.5.2.3-5 
 

Areas of Habitats Within Riparian Areas on Non-Federal Land and Riparian Reserves on Federal Lands Affected by 
Construction of the Pacific Connector Project 

Total Disturbance (acres) in Riparian Areas Affected by Component a/ 

Construction 
Component Jurisdiction 

Forested 
Habitat 

Clearcut or 
Regenerating 

Habitat 
Wetland 
Habitat 

Unaltered 
Nonforested 

Habitat Agriculture 
Altered 
Habitat 

Total 
Habitat 

Affected 
Non-Federal 11.95 14.33 2.94 5.90 5.17 2.24 42.53 

Federal 24.25 17.84 0.17 7.60 0.63 2.41 52.90 
Construction 
Right-of-Way 

b/ Total 36.20 32.17 3.11 13.50 5.80 4.65 95.43 
Non-Federal 5.84 1.04 2.40 2.60 3.96 1.66 17.50 

Federal 10.74 8.03 0.30 2.12 0.93 4.38 26.50 
Temporary 
Extra Work 

Areas Total 16.58 9.07 2.70 4.72 4.89 6.04 44.00 
Non-Federal 0.52 0.07 0.00 0.38 0.01 0.02 1.00 

Federal 2.46 2.93 0.00 0.54 0.00 0.16 6.09 
Uncleared 

Storage Area 
c/ Total 2.98 3.00 0.00 0.92 0.01 0.18 7.09 

Rock Source Non-Federal 0.19 0.00 0.00 0.06 0.00 0.98 1.23 
 TOTAL 52.03 42.02 5.78 18.87 10.64 10.76 147.75 

  
a/  Effects to riparian areas for individual streams are included in Table 3C-9, Appendix 3C in Resource Report 3. 
b/  Includes clearing for aboveground facilities. 
c/  Impacts to riparian areas from Uncleared Storage Areas are expected to be short-term impacts to primarily under story species.   

Clearing the right-of-way would remove shading vegetation from uplands and riparian areas, 
exposing the land and water to increased sunlight, potentially resulting in both direct increases in 
water temperatures and indirect increases as water flows over the warmer land surface and 
eventually reaches the waterbody (Beschta and Taylor 1988).  For the waterbodies that would be 
crossed by HDD, the potential disturbance in riparian areas would be minor trimming of 
vegetation using hand tools directly over the pipeline.  This minor clearing is required to 
facilitate the temporary deployment of HDD guidance (telemetry) cables along the ground during 
construction and to perform a leakage survey after installation and commissioning.  This is a 
relatively small area along the riparian zone of any stream and would have minimal adverse 
effect on aquatic resources. 

Pacific Connector has attempted to minimize impacts on riparian vegetation by minimizing the 
width of it standard construction right-of-way at waterbody crossings, and by maintaining a 
setback between waterbody banks and TEWA’s in forested areas.  Where exceptions apply we 
have reviewed the site-specific locations and have determined them to be acceptable or have 
asked Pacific Connector to modify its proposal (see table I-1 in appendix I).  Following 
construction, Pacific Connector would implement measures to replant or encourage regrowth in 
riparian areas, and would minimize vegetation maintenance by allowing the development of a 
riparian strip at least 25 feet wide to be permanently revegetated.  Pacific Connector would plant 
native tree and shrub species at all fish-bearing streams.  In designated Riparian Reserves on 
federal lands, the plantings would extend 100 feet from the waterbody banks or to the limit of 
existing riparian vegetation if less than 100 feet.  The plants would be limited in size to 5-foot 
shrubs and 15-foot trees.  
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Water Temperature 
The effects of water temperature on salmonid life stages have been extensively reviewed by 
McCullough (1999) and others.  Maximum water temperatures ranging from 71.6 °F to 75.2 °F 
limit distribution of many salmonid species.  For spring Chinook salmon, for example, the 
optimum temperature for growth is 60.1 °F and higher temperatures during summer could reduce 
growth and lead to increased mortality rates (McCullough 1999).  Vegetative cover that provides 
shade, especially during summer, is one factor that regulates water temperature (WDNR 1997).  
Construction across waterbodies would necessitate removal of trees and riparian shrubs at the 
crossing locations.  

Available information on the effects of pipeline construction in other regions on water 
temperature has found no or immeasurable change.  The total width of riparian area affected by 
shade tree removal would be small (less than 100 feet) relative to the length of any stream 
crossed.  In one study, construction across two coldwater, fish-bearing streams in Alberta 
required removing forested riparian vegetation; water temperatures at construction sites and 
downstream did not increase above temperatures at control sites upstream from construction 
(Brown, et al. 2002).  Similarly, water temperatures measured at four coldwater streams in New 
York before and during pipeline construction and for 3 years following construction showed no 
short-term or long-term effects on water quality parameters, including water temperature, even 
though such effects were expected because streambank vegetation had to be cleared, which 
reduced shading (Blais and Simpson 1997).  In the Alberta study, the highest water temperature 
recorded was 66 °F (19 °C in August).  In the New York study, the highest temperature was 
79 °F (26 °C during sometime between August and October).  Long-term average water 
temperatures recorded during July-August in Elk Creek (a tributary to the Umpqua River) at 
USGS gauge 14338000 are 72 to 73 ºF, intermediate to water temperatures in the Alberta and 
New York studies.  Conditions in Oregon appear comparable to those in the cited studies. 

Pacific Connector used a simple temperature model developed by Brown (1970, 1972) to 
approximate the potential increase in summer stream temperature dependent on right-of-way 
width at the stream crossing.  The estimate based on relative comparison of effects of stream side 
clear cuts, calculated by McGurk (1989), would be and 0.6 C and 0.4 C, for 95- and 75-foot-wide 
clearings, respectively, at the crossings.  But these estimates were based on using a large clear 
cut and scaling it down to a small opening.  Also there are other factors beside just stream 
opening that affect water temperature such as orientation relative to the sun angle, stream flow, 
and air temperature.  Therefore, the accuracy of this simple estimate can not be determined.  
However, as noted in the literature cited above, where past studies have actually attempted to 
measure changes in water temperature in forested areas before and after pipeline right of way 
construction, even if not in the Pacific Northwest, no measurable change was found.  Therefore, 
the best that can be concluded from this estimate is that any changes in water temperature related 
to vegetation clearing at waterbody crossings are likely very small and would be undetectable 
through measurements. 

Large Woody Debris 
A potential effect on fisheries that would result from forest clearing at pipeline crossings of 
waterbodies is the reduction of LWD in streams and on adjacent uplands (Harmon et al. 1986; 
Sedell et al. 1988).  Large logs provide in-stream channel structures (i.e., pools and riffles), 



 

 4.5 – Wildlife and Aquatic Resources 4.5-94

which are critical to salmon spawning and rearing.  As the size of individual logs or 
accumulations of logs increases, the size and stability of pools that are created also increase 
(Beschta 1983).  Riparian forests that undergo harvesting of large trees take on secondary-growth 
characteristics and contribute lower quantities of woody debris than unmanaged, old-growth 
forests (Bisson et al. 1987).  However, sufficiently wide, carefully managed riparian buffers that 
retain a full complement of ages, sizes, and species of native trees and vegetation can ensure 
adequate recruitment of LWD to streams (Bisson et al. 1987; Murphy and Koski 1989; Morman 
1993). 

Pacific Connector has proposed to mitigate for impacts on waterbodies by installing LWD at 
agency- and land owner-approved and appropriate areas within the construction right-of-way 
across certain waterbodies.  The use of LWD as a mitigation measure for impacts associated with 
in-stream construction has been documented as an effective means of creating in-stream habitat 
heterogeneity, reducing streambank erosion, reducing sediment mobilization (Bethel and Neal 
2003), and enhancing local fish abundance (Scarborough and Robertson 2002).  Placement of 
LWD on the streambanks and in the streams can provide slight shade and increase bank stability, 
while vegetation is maturing following construction.  Additionally, placement of LWD in 
streams or on streambanks can provide habitat for benthic invertebrates and important food 
source for salmonids, and also increase habitat for forage species with the creation of pools and 
enhancement of the salmonid rearing potential of an area (Cederholm et al. 1997; Slaney et al. 
1997). 

Pacific Connector has proposed to install 514 pieces of LWD over several fifth field watersheds 
along the pipeline route where the two ESA-listed coho salmon ESUs are present.  Specific 
streams for LWD installation have been identified by Pacific Connector however, the specific 
locations within the streams would be determined through discussion with ODFW and agencies 
as appropriate.  The size of LWD installed would follow Oregon Department of Forestry and 
ODFW (1995) suggested guidelines for size of LWD based on stream size.  Depending on 
private landholder approval, some pieces may be installed at different times and locations, but in 
general, LWD would be placed at waterbody crossings during the last phases of pipeline 
construction and right-of-way restoration.  Pacific Connector has proposed that, if for some 
reason not all pieces proposed are actually installed, they would be donated to local water 
conservation groups for installation locally.  We have received comments that to be most 
effective, site-specific placement of LWD should be determined with agency insight and 
concurrence at each waterbody crossing.  Therefore, we recommend that: 

• Pacific Connector should develop a stream habitat mitigation plan for placement of 
LWD or other stream improvements that would ensure that agency concurrence is 
received for site-specific details at each waterbody crossing where mitigation is 
proposed.  The plan should include at a minimum, details of when, where, and what 
structures (e.g., LWD) would be placed in streams, and/or describe the process for 
making those decisions.  The plan should also identify agency input received during 
the development of the plan.  The plan should be filed with the Secretary  prior to 
construction. 
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Blasting 
Blasting in stream channels can have adverse effects to fish, especially for fish with swim 
bladders, if they are in the vicinity of activity.  This can result from high pressure waves near the 
site.  Explosives detonated near water produces shock waves that can be lethal to fish, eggs, and 
larvae by rupturing swim bladders and addling egg sacs (British Columbia Ministry of 
Transportation 2000).  Explosives detonated underground produce two modes of seismic wave 
(Alaska Department of Fish and Game 1991).  Shock waves propagated from ground to water are 
less lethal to fish than those in-water explosions since some energy is reflected or lost at the 
ground-water interface (Alaska Department of Fish and Game, 1991).  Peak overpressures as low 
as 7.2 pounds per square inch (psi) produced by blasting on a gravel/boulder beach caused 40 
percent mortality in coho smolts and other studies revealed 50 percent mortality in smolts with 
peak overpressures ranging from 19.3 to 21.0 psi (Alaska Department of Fish and Game 1991).   

The best way to reduce or eliminate effects to fish is to keep fish out of regions where pressure 
waves are harmful.  Alaska Department of Fish and Game (1991) reported that a pressure change 
of 2.7 psi is the level for which no fish mortality occurs and is from 1.7 to 4.5 psi below any 
level where mortality would be expected.  Based on normal charges used in trenching (about 1 to 
2 pounds at 8 millisecond delay) the zone of the above pressure wave would extend 34 to 49 feet 
(Alaska Department of Fish and Game 1991).  Typically the dry area (where fish could not be) 
would be at least 25 feet wide during construction.  So the width of water habitat where fish 
could theoretically be within the range of harmful pressure ways for salmonids would be up to 
about 25 feet wide.  Because of construction timing restrictions that would be applied to the 
Pacific Connector pipeline, no spawning fish should be near the pipeline crossings during 
blasting; however, other fish could be within this zone during blasting.   

Pacific Connector proposes to implement several measures during and prior to blasting to reduce 
or remove all fish from within the zone where blasting may have an adverse effect.  First, Pacific 
Connector proposes to do all blasting in the dry to minimize the effect to fish.  Drilling holes for 
the charges is hoped to cause fish to move away from the areas.  Pacific Connector may also 
deploy noise-generating devices or scare charges to move fish from the affected area prior to 
blasting.  Additionally, Pacific Connector may actively move fish from the construction zone 
prior to drilling or blasting.  Prior to any blasting, proper permits would be obtained and agencies 
notified as required by permits. 

Hydrostatic Testing  
Water would be required on a one-time basis near the end of construction to hydrostatically test 
the pipeline (see section 2.4.2.1).  Potential impacts associated with hydrostatic testing include 
entrainment of fish, reduced downstream flows, and impaired downstream uses if test water is 
withdrawn from surface waters, and erosion, scouring, and a release of chemical additives as a 
result of test water discharge.  The USFS has also expressed concern that hydrostatic testing 
where the source and discharge locations were in different water basins could potentially transfer 
exotic organisms between basins.  Pacific Connector would obtain its hydrostatic test water from 
commercial or municipal sources or surface water rights owners and come from lakes, 
impoundments, and streams, and has identified 81 potential discharge locations for the test water 
(see table E-3 in appendix E).  Total water used would be about 58 million gallons, with about 
half from impoundments or lakes, and the rest from streams, including South Umpqua River, 
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Rogue River, North Fork Little Butte Creek, and Klamath River.  All of the streams identified as 
potential test water sources include anadromous salmonids or trout.   

Pacific Connector would minimize the potential effects of hydrostatic testing on these systems 
by adhering to the measures in its ECRP, including screening intake hoses to prevent the 
entrainment of fish and other aquatic organisms, meeting NMFS screening criteria, and 
regulating the rate of withdrawal to avoid adverse impact on aquatic resources or downstream 
flows.  The specific requirements for pump intake screens, total volume and allowable rate of 
water withdrawal, and any other provisions would be included in the permits that would be 
issued by the ODWR.  The permits would be reviewed by ODEQ and ODFW prior to approval. 

The total volume and allowable rate of water withdrawal would be based on flow in the systems 
at the time of construction.  Pacific Connector would be testing only new pipe and no chemicals 
would be added to the water during hydrostatic testing.  As discussed in section 4.3, Water 
Resources, Pacific Connector would discharge all hydrostatic test water to upland locations in a 
manner that would avoid runoff or erosion into surface waters or wetlands, and would not 
discharge test water directly into surface waters or wetlands.  If chlorinated water is used (e.g. 
the source of test water is a treated municipal water supply) it would be treated as required to 
minimize potential impacts to sensitive areas during discharge. 

Pacific Connector would attempt to discharge water in the same USGS water basin as the source 
of the water, but some cross basin transfer would occur because of the linear nature of the 
pipeline.  To minimize the potential for cross basin transfer of organisms, both the intake and 
discharge points would be screened.  However, we believe that additional planning and design 
considerations may be possible to reduce cross-basin transfer of test water, as well as other 
concerns identified by the USFS related to hydrostatic testing on USFS lands.  Therefore, we 
have recommended that Pacific Connector should continue to consult with the USFS regarding 
site-specific hydrostatic testing plans on USFS lands (see section 4.3.4). 

Fuel and Chemical Spills 
For any large construction project, there is the potential for spills of fuel or other hazardous 
liquids from storage containers, equipment working in or near streams, and fuel transfers.  Any 
spill of fuel or other hazardous liquid that reaches a waterbody would be detrimental to water 
quality.  The chemicals released during spills could have acute, direct effects on fish, or could 
have indirect effects such as altered behavior, changes in physiological processes, or changes in 
food sources.  Fish could also be killed if a large volume of hazardous liquid is spilled into a 
waterbody.  Ingestion of large numbers of contaminated fish could affect primary and secondary 
fish predators in the food chain. 

To minimize the potential for spills, Pacific Connector has developed an SPCC Plan.  Pacific 
Connector’s implementation of this SPCC Plan would minimize the potential for and the impact 
of any spill near surface waters.  Specific measures in this plan include prohibiting liquid 
transfer, vehicle and equipment washing, and refueling within 100 feet of waterbodies and 
specific steps to be followed to control, contain, and clean up any spill that occurs.  The SPCC 
Plan is further described in section 4.3.2.5.  Pacific Connector’s implementation of this SPCC 
Plan would minimize the potential for and the impact of any spill near surface water on aquatic 
resources. 



 

 4.5 – Wildlife and Aquatic Resources 4.5-97

Streambank Erosion 
The clearing and grading of vegetation during construction could increase erosion along 
streambanks and turbidity levels in the waterbodies.  The rootwad network of trees adjacent to 
stream supplies bank stability.  Those within 25 feet of the stream are considered most important 
at providing the root source aiding in bank stability (WDR 1997).  To aid in maintaining this 
bank stability, Pacific Connector would cut most trees near the bank, except those in the trench 
line, at ground level leaving the root systems in place helping to maintain riparian stability.  
Roots would be removed over the trench line or from any steam banks that would need to be cut 
down or graded to accomplish the pipeline crossing.  Alteration of the natural drainage ways or 
compaction of soils by heavy equipment near streambanks during construction may accelerate 
erosion of the banks, runoff, and the transportation of sediments into waterbodies.  The degree of 
impact on aquatic organisms due to erosion would depend on sediment loads, stream velocity, 
turbulence, streambank composition, and sediment particle size.  To minimize these impacts, 
Pacific Connector would use temporary equipment bridges, mats, and pads to support equipment 
that must cross the waterbody or work in saturated soils adjacent to the waterbody.  Pacific 
Connector would also install sediment barriers, such as silt fence and straw/hay bales, across the 
right-of-way at the edge of waterbodies throughout construction except for short periods when 
the removal of these sediment barriers is necessary to dig the trench, install the pipe, and restore 
the right-of way.   

Crossing of Unstable Slopes 
Potential impact to waterbodies by deep-seated landslides and shallow-rapid hazards on 
unchannelized slopes is difficult to evaluate.  Slope failure near the waterbody during pipeline 
operation could result in soil and sedimentation falling into the waterbody.  Pacific Connector 
evaluated all likely unstable areas during selection of the proposed pipeline route, and moved the 
route as necessary to areas considered to have low risk.  Only one moderate risk area 
approximately between MP 18.14 to 18.20 just upslope from a small (2-foot-wide) stream, a 
tributary to Cunningham Creek is known to remain along the route.   

Operation and Maintenance Activities 
Once installed, maintenance of the pipeline would include activities such as aerial inspections, 
gas flow monitoring, visual inspection of surrounding vegetation for signs of leaks, and integrity 
management, which includes smart pigging to investigate the interior surface of the pipe for any 
signs of stress cracking, pitting, and other anomalies.  All of the proposed maintenance activities 
would be outlined in the Operations and Maintenance plan that would be prepared according to 
operating regulations in DOT 49 CFR Subpart L, Part 192 and would be completed prior to 
going in-service.  These general maintenance activities would require only surface activities and 
usage of the existing right-of-way, such as insertion of the pig at one of the pig launching 
facilities. 

The potential estuarine or stream channel disturbance would occur if an integrity issue with the 
pipeline were found.  If this were to occur, the pipeline would need to be unearthed within the 
right-of-way and repair work done in-water. Within stream sites, repair work could require 
isolated flow from the section of pipe that is to be exposed.  Typically, repairs would be made to 
the pipe within the right-of-way (within the trench) or, depending on the site-specific conditions 
and nature of the repair needed, a reroute around the affected section may be considered.  
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Impacts would be similar to those discussed above for initial installation except on a much 
smaller scale, and would include similar BMPs and mitigation. 

Vegetation maintenance would be limited adjacent to waterbodies to allow a riparian strip to 
permanently revegetate with native plant species across the entire right-of-way.  To facilitate 
periodic pipeline corrosion/leak surveys, a corridor centered on the pipeline and up to 10 feet 
wide would be maintained in an herbaceous state.  In addition, trees that are located within 15 
feet of the pipeline and that are greater than 15 feet in height would be cut and removed from the 
right-of-way. 

Pipeline Rupture 
As discussed in section 4.12.10, the pipeline would be designed, installed, tested, and maintained 
such that the chance of a pipeline rupture would be extremely remote.  However, we received 
comments questioning the potential impact on aquatic resources if a pipeline were to rupture 
underneath a waterbody crossing.  If a pipeline rupture were to occur beneath a waterbody 
crossing, natural gas would percolate through the soil and sediments underlying the stream, rise 
through the water column of the stream, and rapidly dissipate into the atmosphere.  The potential 
outcome would depend on the volume of natural gas released and whether an ignition source is 
available.  A pipeline break could result in soil, sediment, and debris being thrown from the area 
of the break, destruction of streambank vegetation, and, in the case of ignition, explosion or fire 
potentially resulting in destruction of nearby fisheries.  For a less severe release, natural gas 
would displace oxygen within the interstitial water of the sediments, resulting in temporary 
hypoxia within the sediments.  As natural gas ascended through the water column, it would 
displace oxygen, possibly producing hypoxic conditions in the immediate vicinity of the release 
and for some distance downstream.  Fish in the vicinity of a natural gas release could also be 
impacted by temporary hypoxia.  Considering the narrow width of the majority of the 
waterbodies that would be crossed and their relatively shallow depth, most of the natural gas 
would be rapidly released to the atmosphere and any change in water chemistry or quality would 
be minor.  Because fish are mobile, they would have the ability to avoid or leave the areas with 
unfavorable environmental conditions resulting from such a release.  As stated above, we believe 
the chance for a pipeline rupture to affect aquatic resources is extremely remote. 

Essential Fish Habitat 
EFH and species present in Coos Bay are described in detail above in section 4.5.2.1.  In Coos 
Bay, the amount of EFH habitat that would be directly disturbed in the estuarine environment 
from either right-of-way construction or TEWAs is estimated to be 243 acres (table 4.5.2.3-3).  
Additional areas would be affected from sediment and turbidity from pipeline installation.  The 
directly disturbed areas would include approximately 8.1 acres of aquatic eelgrass, 8.1 acres 
aquatic algae, 3.7 acres of low tidal marsh, 15.6 acres of high tidal marsh, and 0.8 acres of 
undifferentiated tidal marsh, all in intertidal areas (table 4.5.2.3-3).  All are important habitat 
components for estuarine food webs, especially the eelgrass beds of which about 16.8 acres 
would be disturbed (see section 4.5.2.1).  The characteristic and life history of PMFC EFH 
species that may be in the pipeline area at waterbody crossings are summarized in table 4.5.2.3-4 
and described in Appendix G, Table G-3.  Impacts would be reduced in the estuarine region of 
Coos Bay and Coostan Channel by following the in-water construction window developed by 
ODFW, and measures from its ECRP.   
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Within the freshwater EFH regions a list of the waterbodies crossed by the proposed route and 
EFH assumed or known for coho and Chinook salmon species are shown in Appendix G, Table 
G-3.  A total of 96 of the stream crossing areas (either directly crossed or near the pipeline) 
contain EFH for either one or both of these species.  All streams that would be directly crossed 
would have all construction work done in the dry (three would be passed by HDD).  Of the 93 
streams that would be crossed using dry open cut methods that are potentially designated as EFH 
for Chinook and/or coho salmon, in-water work for the pipeline crossings would temporarily 
affect EFH.  Most waterbody crossings that involve open trenching would be constructed during 
established in-water work windows, although some would not due to conflicts with other 
sensitive resources.  

In freshwater, EFH for Chinook and coho salmon include habitats for spawning, rearing, and 
migration corridors (PFMC 2003).  Components of the proposed pipeline with the potential to 
adversely affect designated EFH include removal of terrestrial and riparian vegetation, in-water 
pipeline construction, accidental spills and leaks of hazardous materials, and hydrostatic testing.  
Construction adjacent to EFH could also result in increased stormwater runoff and/or an 
inadvertent spill of hazardous materials, either of which could result in substantial adverse 
effects on EFH.  A detailed discussion of measures that would be implemented to avoid or 
minimize impacts on aquatic resources (including EFH) as a result of pipeline construction is 
presented above in section 4.5.3.1. 

The determinations of effect on EFH resulting from the proposed Pacific Connector pipeline 
project are described below.  For actions within the estuary, effects to EFH would be similar to 
those described for the LNG terminal slip.  Additional adverse effects would occur at freshwater 
crossings that would affect Pacific Coast salmon.  For coastal pelagic, groundfish, and Pacific 
coast salmon, effects would be similar although magnitude would vary (table 4.5.2.3-6).  Major 
sources of impact would include: 

• Dredging for the trench to install pipeline along the 6.9-mile route within Coos Bay; 
• Potential accidental spills of fuel and other petroleum products; 
• Loss of riparian habitat; 
• Water withdrawal for hydrostatic testing; and 
• Construction at stream crossings. 

FERC, as the action agency, will consolidate the EFH and the ESA process for all portions of the 
proposed Project.  This will include development of an EFH assessment and BA together for 
submittal to NMFS and USFWS with a request to initiate formal consultation.  Following review 
of this document by these agencies, FERC will revise the BA and EFH assessment as needed, 
and respond to any EFH Conservation Recommendations issued by the NMFS through the 
EFH/ESA consultation process.  The FERC will then resubmit the document to the agencies.  
Official written correspondence between the FERC and the NMFS for the JCEP & PCGP Project 
would be part of the public record for this proceeding and would be available through the 
FERC’s internet Web page (at www.ferc.gov) by clicking on the eLibrary link.   
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TABLE 4.5.2.3-6. 
 

Potential Impacts to EFH due to Pipeline Construction and Operation 

EFH Description of EFH a/ 
Project Actions and Potential 

Impacts Determination of Effects 
Groundfish All waters from the extent of 

the high tide line (and parts of 
estuaries) to offshore to the 
3,500 meter (1,914 fathoms) 
depth. 

Dredging of 6.9-mile pipeline route 
in Coos Bay 
Accidental spills of hazardous 
substances 

Substantial adverse effects to 
multiple groundfish species (e.g., 
rockfish, English sole, Starry 
flounder) EFH (see Aquatic 
sections on LNG and Pipeline for 
impacts and mitigation) 

Coastal Pelagic 
Species 

All marine and estuarine 
waters from the coast to the 
limits of the EEZ and above 
the thermocline where sea 
surface temperatures range 
between 50 °F and 79 °F 

Dredging of 6.9-mile pipeline route 
in Coos Bay 
Accidental spills of hazardous 
substances 
 

Substantial adverse effects to 
coastal pelagic species (northern 
anchovy, Pacific sardine) EFH 
(see Aquatic sections on LNG 
and Pipeline for impacts and 
mitigation) 

Pacific Coast 
Salmon 

All streams, lakes, ponds, 
wetlands, and other 
waterbodies currently and 
historically accessible to 
salmon.  Estuaries and marine 
areas extending to the EEZ 
and beyond. 

Dredging of 6.9-mile pipeline route 
in Coos Bay 
Accidental spills of hazardous 
substances 
Pipeline construction at waterbody 
crossings 
Water withdrawal 
Loss of riparian habitat along 
streams 

Substantial adverse effects to 
Pacific coastal salmon species 
(coho and Chinook salmon) EFH 
(see Aquatic sections on LNG 
and Pipeline for impacts and 
mitigation) 

  
a/ PFMC 2006 (update version 7/24/2006) 

4.5.2.4 Environmental Effects on Federal Lands  

The Pacific Connector pipeline would have some effect on 51 waterbodies or riparian areas 
within the 72.2 miles of federal lands that would be crossed by the pipeline.  Watersheds crossed 
on federal lands and characteristics of those watersheds are discussed in section 4.3.3.  Aquatic 
species present on federal lands would be similar to those discussed in section 4.5.2.3, except no 
marine and estuarine fish and shellfish are present within the waterbodies crossed on federal 
lands.  Commercial and recreational fisheries of importance in waterbodies crossed include 
primarily anadromous salmon and steelhead and resident trout.  Specials status species present in 
some stream segments crossed include federally listed Oregon Coastal Coho salmon and 
Southern Oregon/California Coastal coho salmon ESU.  EFH habitat is also present along the 
route for coho and Chinook salmon stocks.  Other state and federal fish species of special status 
are discussed in section 4.6.  Aquatic habitats that would be affected by the proposed pipeline on 
federal lands are primarily coldwater and anadromous streams, with a few warm water ponds 
adjacent to the construction areas.  Much of the stream riparian areas crossed on BLM and USFS 
lands is heavily forested and shaded by coniferous trees.  

The general impacts on aquatic resources, and mitigation for those effects, would be similar on 
federal lands as those discussed above in section 4.5.2.3 for the entire pipeline.  Crossing 
techniques for most waterbodies would include dry-open cut methods.  Sixteen perennial and 35 
intermittent streams or ponds would either be crossed, or would be nearby riparian areas 
disturbed or removed during pipeline construction on federal lands (table 4.5.2.4-1).  Of these 
streams 11 are known or assumed to contain anadromous fish, and 16 known or assumed to 
contain resident fish species.  ESA species and EFH habitat for salmon may be present in up to 
13 stream disturbance areas (primarily crossings) (table 4.5.2.4-1). 
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TABLE 4.5.2.4-1 
 

Number of Streams (and ponds) crossed or adjacent to the Pacific Connector Pipeline Route on Federal lands by fish status 
category within Each Fifth Field Watershed Coinciding with the Pacific Connector Project 

Fish-bearing Streams with a/: 
Fifth Field 

Watershed (Fifth 
Field HUC) 

Federal Land 
Agency 

Perennial 
Streams 

Intermittent 
Streams 

Anadromous 
Species 

(assumed) b/ 
Resident Species  

(assumed) a,b/ 

EFH Species 
and Habitat 

Present 
(assumed) a/ 

ESA Species or 
Habitat Present 

(assumed) a/ 
Coos County 
North Fork Coquille 
River (1710030504) 

BLM Coos Bay 
Dist. 

2 6 1 1 1 1 

East Fork Coquille 
River (1710030503) 

BLM Coos Bay 
Dist. 

0 2 0 0 0 0 

Middle Fork Coquille 
River (1710030501) 

BLM Coos Bay 
Dist. 

1 3 0(1) 0(2) 0(1) 0(1) 

Douglas County 
Middle Fork Coquille 
River (1710030501) 

BLM Roseburg 
Dist. 

2 2 0(1) 1(1) 0(1) 0(1) 

South Umpqua River 
(1710030205) 

BLM Roseburg 
Dist. 

0 1 0 0 0 0 

Upper Cow Creek 
(1710030206) 

BLM Roseburg 
Dist. 

3 3 0(3) 0(3) 0(3) 0(3) 

Jackson County 
Trail Creek 
(1710030706) 

USFS Umpqua 
NF 

0 1 0 0 0 0 

Trail Creek 
(1710030706) 

BLM Medford 
Dist. 

1 1 1 1 1 1 

Rogue River-Shady 
Cove (1710030707) 

BLM Medford 
Dist. 

1 5 0 0 0 0 

Big Butte 
Creek(1710030704) 

BLM Medford 
Dist. 

2 2 0(1) 0(2) 0(3) 0(3) 

Little Butte Creek 
(1710030708) 

BLM Medford 
Dist. 

1 5 1(1) 1(1) 0(2) 1(1) 

Little Butte Creek 
(1710030708) 

USFS Rogue 
River NF 

1 1 1 2 0(1) 1 

Klamath County 
Spencer Creek 
(1801020601) 

USFS Winema 
NF 

2 2 0 1 0 0 

Spencer Creek 
(1801020601) 

USFS Lakeview 
NF 

0 1 0 0 0 0 

Total  16 35 4(7) 7(9) 2(11) 4(9) 
  
a/ known and assumed (value in parentheses) crossings or pipeline proximity with indicated fish category designation 
b/ trout  

Riparian Reserves 
The special management areas along the streams that would be crossed on federal lands are 
directed under the Aquatic Conservation Strategy (ACS).  The ACS was developed as part of the 
Northwest Forest Plan (NWFP) Standards and Guidelines to restore and maintain the ecological 
health of watersheds and aquatic ecosystems contained within BLM and USFS lands (USFS and 
BLM 1994) for a variety of species.  Major components of the ACS are Riparian Reserves and 
Key Watersheds.  The reserves also carry their own set of standards and guidelines for 
development activities.  While the ACS focuses primarily on the conservation of anadromous 
salmon and steelhead, the nine objectives listed for the ACS include maintaining and restoring 
aquatic systems, floodplains, wetlands, upslope habitats, and riparian zones in general to support 
invertebrate and vertebrate species dependent on those habitats.  Generally, these standards and 
guidelines prohibit or regulate activities that hinder or prevent attainment of ACS objectives (see 
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Section B-11 in Standards and Guidelines, Attachment A to the Record of Decision for 
Amendments to USFS and BLM Planning Documents within the Range of the Northern Spotted 
Owl). 

Riparian Reserves are used to maintain and restore riparian structures and functions of perennial 
and intermittent streams.  Lands considered within Riparian Reserves are determined through 
watershed analysis.  If watershed analysis has not been conducted for a particular waterbody, 
interim widths are assigned as in table 4.5.2.4-2. 

TABLE 4.5.2.4-2 
 

Widths for Riparian Reserves within BLM and USFS Lands that Have Not Been Previously Analyzed 

Waterbody Category Description 

Fish-bearing streams 
Consists of whichever is greatest:  1) 100-year flood plain, 2) outer edges of riparian 
vegetation, 3) distance equal to height of two site-potential trees, or 4) 300 feet slope 
distance on either side of stream channel. 

Permanently flowing non-fish-
bearing streams 

Consists of whichever is greatest:  1) 100-year flood plain, 2) outer edges of riparian 
vegetation, 3) stream and edge of active stream channel extending out distance equal to 
height of one site-potential tree, or 4) 150 feet slope distance on either side of stream 
channel. 

Constructed ponds and reservoirs, 
and wetlands greater than 1 acre 

Consists of the body of water or wetland and whichever is greatest:  1) outer edges of 
riparian vegetation, 2) extent of seasonally saturated soil, 3) extent of unstable and 
potentially unstable areas, 4) distance equal to height of one site-potential tree, or 4) 150 
feet slope distance from the edge of the wetland greater than 1 acre or the maximum pool 
elevation of constructed ponds and reservoirs. 

Lakes and natural ponds 

Consists of the body of water and whichever is greatest:  1) the area to the outer edges of 
the riparian vegetation, 2) the extent of seasonally saturated soil, 3) to the extent of 
unstable and potentially unstable areas, 4) to a distance equal to the height of two site-
potential trees, or 5) 300 feet slope distance. 

Seasonally flowing or intermittent 
streams, wetlands less than 1 acre, 
and unstable and potentially 
unstable areas 

This category applies to features with high variability in size and site-specific 
characteristics.  At a minimum, the Riparian Reserve must include:  1) the extent of 
unstable and potentially unstable areas, 2) the area from the edges of the stream channel 
or wetland to the outer edges of the riparian vegetation, 3) a distance equal to the height of 
one site-potential tree, or 4) 100 feet slope distance, whichever is greatest. 

  
Source:  USFS and BLM 1994 

The proposed Pacific Connector pipeline would cross riparian zones for approximately 8.09 
miles, of which 4.56 miles would cross Riparian Reserves on BLM and NFS lands (table 4.5.2.4-
3).  Additionally, the acres of temporary and permanent riparian reserved affected by all 
proposed construction activities (e.g. pipeline right of way, temporary work areas, permanent 
access, and temporary roads) on all USFS and BLM lands would be 85.5 and 45.7 acres, 
respectively.  This is equal to 0.19 and 0.10 percent of the total USFS and BLM riparian reserve 
acres on the federal lands that would be affected by the pipeline.  The Pacific Connector 
pipeline’s consistency at meeting the standards and guidelines of the Riparian Reserves, as well 
as project design and mitigation measures, is discussed in Section 4.3.3.   
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TABLE 4.5.2.4-3 
 

Distances Crossed Within Riparian Areas and Total Riparian Reserve Area Affected by the Pacific Connector 
Pipeline 

Property Jurisdiction 
Total Distance 

Crossed (miles) 

Temporary 
Riparian 

Reserve (acres) 

Temporary 
Riparian 

Reserve (%) 

Permanent 
Riparian 

Reserve (acres) 

Permanent 
Riparian 

Reserve (%) 
Private 3.32 Na Na Na Na 
State 0.09 Na Na Na Na 
Unknown 0.12 Na Na Na Na 

Non-Federal Total 3.53 Na Na Na Na 
BLM Coos Bay District 0.86 3.17 0.21 8.80 0.14 
BLM Roseburg District 0.74 16.62 0.27 7.41 0.12 
BLM Medford District 2.00 34.12 0.55 20.71 0.33 
BLM Lakeview District 0.08 1.50 0.02 0.81 0.01 

BLM Total 3.68 65.47 0.25 37.73 0.14 
Umpqua NF 0.55 12.75 0.20 5.49 0.09 
Rogue River-Siskiyou NF 0.25 4.23 0.07 2.48 0.04 
Fremont- Winema NF 0.08 3.05 0.05 0 0 

USFS Total 0.88 20.03 0.11 7.97 0.04 
Total 8.09 85.50 0.19 45.70 0.10 

Key Watersheds  
Key watersheds provide high water quality and are crucial to at-risk fish species and stocks.  
They are the highest priority for watershed restoration.  Federally administered BLM and NFS 
lands within the range of the northern spotted owl are allocated to one of three watershed 
categories: Tier 1 Key Watersheds, Tier 2 Key Watersheds or non-Key Watersheds (all others). 

Tier 1 Key Watersheds consist primarily of watersheds directly contributing to anadromous 
salmonid, bull trout, and resident fish species conservation.  Tier 2 watersheds do not necessarily 
contain at-risk fish stocks, but are important sources of high quality water (USFS and BLM 
1994).  The key watersheds crossed by the proposed Pacific Connector pipeline are discussed in 
section 4.3.4 (table 4.3.4-2) and include three Tier 1 (South Umpqua River, North and South 
Forks Little Butte, Spencer Creek) and one Tier 2 (Clover Creek) watersheds. 

Conceptual Mitigation Measures  
Pacific Connector has developed project design, construction, and operation measures to avoid or 
minimize impacts on aquatic resources to the extent practicable, and to meet long-term 
consistency with the ACS.  However, short-term impacts to Riparian Reserves would occur from 
the removal of riparian vegetation, streambanks, and substrates as a result of pipeline 
construction.   

For impacts remaining along streams from loss of riparian vegetation and LWD input and that 
meet the objectives of the Aquatic Conservation Strategy, Pacific Connector has developed 
Conceptual Mitigations Measures.   

To ensure that the Pacific Connector Project is consistent with the objectives of the Aquatic 
Conservation Strategy, Pacific Connector would 1) donate LWD to agencies/conservation groups 
to perform in-stream restoration projects; and/or 2) donate large boulders greater than 24 inches 
in diameter for use as fish habitat structures.  Pacific Connector would develop a mitigation plan 
that may include a fund to compensate for the proposed Project’s temporal and permanent 
riparian vegetation and aquatic impacts from construction and operation of the Pacific Connector 
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Pipeline Project.  Examples of the types of projects that could be funded include but are not 
limiting to the following:  

• restore degraded riparian habitats through off-site revegetation projects; 
• conduct off-site in-stream habitat improvement projects; 
• acquire conservation easements to protect or improve important riparian habitats;  
• conduct pre-commercial thinning projects where feasible to improve riparian habitats; 
• install fences in allotments to improve riparian habitats; and  
• decommission roads identified by the BLM and USFS that are no longer needed for 

resource management to provide numerous benefits including lower road density, 
minimization of channel extensions, minimization of sedimentation, improvement of fish 
passage through culvert removal, and reduction of riparian habitat fragmentation.   

The list of mitigation measures noted above is not all that would be in place, but identifies some 
of the major efforts that could be put in place to reduce and mitigate impacts from the proposed 
actions to aquatic resources. 

Following construction of the pipeline, habitat and ecosystem function would be restored in-
place as much as possible.  However, although compensatory mitigation actions would restore 
habitat and have long-term benefits to wetlands, estuarine ecosystems, and habitat for salmonids 
in general, there would be short-term adverse effects and longer-term adverse effects on some 
non-target species.  The goal of additional mitigation would be to restore habitat with similar 
ecological function for the remaining impacts to aquatic resources.  Specific sites and actions for 
the mitigation have yet to be identified, but it is expected these would be developed during the 
development of a final mitigation plan.  
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