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Figure 1
Project Vicinity and Action Area

Little Creek Diversion No. 1
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Chapter 2 
Project Description 

Overview of Construction Schedule 
The discussion below provides an overview of the project construction elements, including: 
construction sequencing and avoidance and minimization measures to be employed as part of the 
project.   

Construction Sequencing 
Project construction will entail the following elements: 

 Mobilization of construction equipment and materials 

 Staging of construction equipment and materials 

 Fish removal and exclusion and isolation of the in‐water construction area 

 Removal of the existing diversion structure 

 Construction of the new diversion and fish passage structure 

 Stream Channel Grading 

 Water Gap Improvements  

 Demobilization of the construction equipment and remaining materials 

The Oregon Guidelines for timing of in‐water work to protect fish and wildlife resources for Little 
Creek is July 1 – October 15, according to the Oregon Department of Fish & Wildlife (ODFW)  

Project Components 

Mobilization of Construction Equipment and Materials 

The project will require the use of heavy equipment such as a backhoe or track hoe, bull dozer, 
dump truck, concrete truck and pick‐up trucks.  Construction materials will include the following: 

 Concrete: f’c – 4,000 psi 

 Steel: ASTM A36 min, Fy min=36ksi 

 Stainless Steel: ASTM A276, AISI Type 304L 

 Aluminum Plates and Angles: B208 and B308/B308M, Alloy 6061‐T6 

 Aluminum Tubes: B221, Alloy 6061‐T6 

 Metals embedded in concrete shall be stainless steel Type 304L 
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 Submerged metals and metals less than one foot above high water line shall be aluminum or 
galvanized steel 

 Metals one foot or more above high water line shall be galvanized steel 

 Soil Bearing Pressure: 1,500 psf assumed 

 Flashboards and Stoplogs: 3x nominal redwood 

Some equipment will be required to operate below the ordinary high water line (OHWL), within the 
active channel.  However, cofferdams and bypass pipes will be employed to dewater the project site 
and allow construction activities to occur in the dry.    

Staging of Construction Equipment and Materials 

Construction staging areas will be restricted to existing access roads located south of the stream 
channel, to avoid potential impacts to sensitive habitat such as surface waters and wetlands.    

Fish Removal and Exclusion and Isolation of the In‐Water Construction Area  

Prior to removal of the existing diversion structure and construction of the new diversion structure, 
the work area will be isolated and fish removal and exclusion efforts will be initiated.  To isolate the 
work area, block‐nets will be placed upstream of the existing diversion structure.  A beach seine will 
then be deployed from the upstream most block‐net downstream a sufficient distance to allow 
removal of the existing diversion structure and construction of the new diversion structure and fish 
ladder.  A second block‐net will then be deployed at the downstream extent of the work area.  The 
beach seine will be employed within the isolated work area to capture any fish that were not 
displaced from the work area during the first downstream sweep with the beach seine.  The beach 
seine will continue to be used until no fish are captured.  When fish are no longer captured, a 
cofferdam and stream bypass system will be installed at the upstream and downstream end and 
dewatering of the work area will begin with the use of either a gravity system or pumps.  The bypass 
system will be screened appropriately.  A fish biologist will be onsite during dewatering to observe 
the dewatering of the work area and to capture and remove any fish that may remain within the 
isolated work area.  Once the isolated work area is dewatered and only isolated pools are present 
and no more fish are observed within the work area, a backpack electrofishing unit will be used to 
ensure no more fish are located within the work area.  

This same fish removal and exclusion protocols and isolation of the in‐water construction area 
process will be employed for in‐water activities associated with the improvements to the water gap 
(e.g. removal of existing rock and installation of new rock material).  The removal of the existing 
diversion structure, installation of the new diversion structure, and improvements to the water gap 
are described below. 

Removal of Existing Diversion Structure 

The existing diversion structure will be demolished and removed with an excavator.  Prior to 
demolition of the existing diversion structure, sediment that has been deposited upstream of the 
structure will be removed and transported off‐site for disposal at an approved facility.  In total, 
approximately334.7 cubic yards of material associated with the existing diversion structure and 
irrigation structures will be removed from below the Ordinary High Water Line (OWHL) of the Little 
Creek stream channel and approximately 292.1 cubic yards of material will be removed from 
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adjacent wetlands associated with Little Creek.  All excavated material not suitable for construction 
will be transported off‐site via dump truck to an appropriate disposal site.  This excavation will 
affect approximately 0.055 acres of Little Creek below the OHWL and 0.014 acres of adjacent 
wetlands. 

Construction of the New Diversion and Fish Passage Structure 

The new diversion structure and fish ladder will meet fish passage criteria and provide for the 
diversion of flow for irrigation.  The construction of the new diversion structure and fish passage 
facility will be conducted in the dry, within the work area isolated from Little Creek flow.   

Once the existing structure has been removed, and the creek channel in the vicinity of the diversion 
has been excavated and graded to accommodate the construction of the new diversion structure the 
new diversion and fish passage structure will be installed.  Suitable substrate material excavated 
downstream will be placed back in the stream channel (actual amount TBD).  Only gravel and cobble 
sized substrate will be placed back in the channel, no fines will be placed back in the stream channel.   

Once the stream channel has been excavated and graded the new diversion structure and fish ladder 
will be constructed.  The new structure will be constructed of cast‐in‐place concrete.  The forms will 
be installed for the new structure and the concrete will be poured from a boom truck to allow 
accurate placement of the wet concrete.  All poured concrete will be allowed to cure completely 
prior to removal of the cofferdams and flow returned to the work area.   

Sediment fence will be installed around all ground disturbing activities to avoid and minimize 
potential transport of fine sediments to surface waters.  Tree removal will be minimized to maintain 
existing habitat, however removal of some streamside vegetation will be required to allow 
construction to occur.  All temporarily disturbed areas will be replanted with native vegetation post 
construction.   

In total, construction of the new diversion and fish passage structure will require the placement of 
approximately 174.1 cubic yards of material below the OHWL of Little Creek and 156.7 cubic yards 
of material within adjacent wetlands associated with Little Creek.  Materials to be placed will include 
concrete, structural fill, crushed rock and riprap.  

Stream Channel Grading 

The project will entail shaping of the channel to accommodate width changes and acceptable fish 
ladder entrance and exit conditions as Little Creek approaches and continues downstream of the 
diversion structure.  Channel shaping is intended to minimize abrupt changes, protect the structure 
from scour, and provide adequate depth for fish passage.  Channel reshaping will affect 
approximately 30 feet of stream channel upstream and 50 feet of stream channel downstream of the 
existing diversion dam (CH2MHILL 2011).  The channel must be graded to an elevation of 2,711.0 
feet to provide a 95 percent exceedance pool depth of 3.5 feet and 5 percent exceedance of 5.4 feet.   

Water Gap Improvements 

An existing ford (water gap) is located approximately 240 feet downstream of the existing diversion 
structure.  The water gap provides passage between fields on either side of Little Creek.  The project 
will entail replacement and reshaping of the materials used to create the foundation of the crossing, 
with the following objectives: 
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 Provide normal depth within the stream during a 1‐cfs even that will permit fish passage 

 Continuing to allow vehicular crossing over a wide range of stream flows 

 Maintaining the tailwater elevations at the diversion structure 

The intent of the improvements is to improve fish passage during all flows, particularly low flow, at 
the water gap.  The improvements to the water gap will require the removal of 6.1 cubic yards of 
crushed rock below the OHWL of Little Creek and 4.9 cubic yards of material from adjacent wetlands 
associated with Little Creek.  The amount of material removed will be replaced with crushed rock to 
provide suitable surface for the water gap feature.  This work will affect 0.008 acres below the 
OHWL of Little Creek and 0.06 acres of adjacent wetlands.   

Avoidance and Minimization Measures 
The following avoidance and minimization measures will be implemented to address potential 
impacts associated with the Little Creek Project. 

 Demarcate clearing limits with orange barrier fencing wherever clearing is proposed in or 
adjacent to Little Creek 

 Existing access roads will be used to the extent feasible to deliver materials and equipment to 
the project site 

 The contractor will have a written Spill Prevention, Control, and Countermeasures (SPCC) Plan 
prior to initiating construction.  The SPCC Plan will describe measures to prevent or reduce 
impacts from potential accidental spills of hazardous materials (i.e. fuel, hydraulic fluid, etc.).  In 
addition, the SPCC Plan will contain a description of all hazardous materials that will be used, 
including inventory, proper storage and handling, and monitoring methods.  The contractor will 
maintain a spill kit on site during construction in order to respond to accidental spills in a timely 
manner 

 The contractor will designate at least one employee as the erosion and sediment control lead 
(ESCL).  The ESCL will be responsible of installing and monitoring erosion control measures and 
maintaining the measures.  The ESCL will also be responsible for ensuring compliance with all 
local, state, and federal erosion and sediment control requirements 

 All in‐water activities will comply with the terms and conditions presented in the Removal‐Fill 
Permit issued for the project by the DSL 

 Prior to entering the water, all equipment will be checked for leaks and completely cleaned of 
any external petroleum products, hydraulic fluid, coolants, and other deleterious materials.  
Wash water will not be discharged to any water body without pretreatment to state water 
quality standards 

 All excavated materials will be removed to an upland location where they cannot enter any 
water body 

 Sediment‐laden water generated during construction will be pumped to an infiltration site or an 
upland settling area, where it is subsequently treated and sediments are consolidated prior to 
returning water to the stream.  Sediments will then be removed and disposed of in accordance 
with Ecology requirements.  Discharge of water back to the stream will occur in such a manner 
as not to cause erosion  
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 Inspect all temporary erosion and sedimentation control measures on a regular basis.  Maintain 
and repair these measures to ensure continued performance of their intended function.  Inspect 
silt fences immediately after each rainfall, and at least daily during prolonged rainfall.  Remove 
sediment as it collects behind the silt fences and prior to their final removal.  After the sediment 
is removed, it will be disposed of at an approved facility 

 A biologist will walk Little Creek from the diversion structure downstream approximately 500 
feet downstream of the water gap to determine whether any adult steelhead are present and to 
note any evidence of spawning activity (e.g. redds, test redds, adult fish, carcasses).  Steelhead 
redds observed within 500 feet of in‐water activities will be observed during construction to 
ensure construction related sediment deposition does not pose a danger to the viability of the 
red or spawning success of adults.   

 During installation of the cofferdam water located behind the cofferdam will be isolated.  The 
water isolated behind the cofferdam will be pumped out and discharged on the ground a 
sufficient distance from Little Creek to allow the water to either infiltrate into the ground or 
flow through a series of weed‐free hay bales and sediment filter fabric, which will capture and 
remove the sediment from the water prior to reaching the Creek   

 All silt fencing and staking and other construction debris will be removed upon project 
completion  
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Chapter 2 
Project Description 

Overview of Construction Schedule 
The discussion below provides an overview of the project construction elements, including: 
construction sequencing and avoidance and minimization measures to be employed as part of the 
project.   

Construction Sequencing 
Project construction will entail the following elements: 

 Mobilization of construction equipment and materials 

 Staging of construction equipment and materials 

 Fish removal and exclusion and isolation of the in‐water construction area 

 Removal of the existing diversion structure 

 Construction of the new diversion and fish passage structure 

 Stream Channel Grading 

 Water Gap Improvements  

 Demobilization of the construction equipment and remaining materials 

The Oregon Guidelines for timing of in‐water work to protect fish and wildlife resources for Little 
Creek is July 1 – October 15, according to the Oregon Department of Fish & Wildlife (ODFW)  

Project Components 

Mobilization of Construction Equipment and Materials 

The project will require the use of heavy equipment such as a backhoe or track hoe, bull dozer, 
dump truck, concrete truck and pick‐up trucks.  Construction materials will include the following: 

 Concrete: f’c – 4,000 psi 

 Steel: ASTM A36 min, Fy min=36ksi 

 Stainless Steel: ASTM A276, AISI Type 304L 

 Aluminum Plates and Angles: B208 and B308/B308M, Alloy 6061‐T6 

 Aluminum Tubes: B221, Alloy 6061‐T6 

 Metals embedded in concrete shall be stainless steel Type 304L 
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 Submerged metals and metals less than one foot above high water line shall be aluminum or 
galvanized steel 

 Metals one foot or more above high water line shall be galvanized steel 

 Soil Bearing Pressure: 1,500 psf assumed 

 Flashboards and Stoplogs: 3x nominal redwood 

Some equipment will be required to operate below the ordinary high water line (OHWL), within the 
active channel.  However, cofferdams and bypass pipes will be employed to dewater the project site 
and allow construction activities to occur in the dry.    

Staging of Construction Equipment and Materials 

Construction staging areas will be restricted to existing access roads located south of the stream 
channel, to avoid potential impacts to sensitive habitat such as surface waters and wetlands.    

Fish Removal and Exclusion and Isolation of the In‐Water Construction Area  

Prior to removal of the existing diversion structure and construction of the new diversion structure, 
the work area will be isolated and fish removal and exclusion efforts will be initiated.  To isolate the 
work area, block‐nets will be placed upstream of the existing diversion structure.  A beach seine will 
then be deployed from the upstream most block‐net downstream a sufficient distance to allow 
removal of the existing diversion structure and construction of the new diversion structure and fish 
ladder.  A second block‐net will then be deployed at the downstream extent of the work area.  The 
beach seine will be employed within the isolated work area to capture any fish that were not 
displaced from the work area during the first downstream sweep with the beach seine.  The beach 
seine will continue to be used until no fish are captured.  When fish are no longer captured, a 
cofferdam and stream bypass system will be installed at the upstream and downstream end and 
dewatering of the work area will begin with the use of either a gravity system or pumps.  The bypass 
system will be screened appropriately.  A fish biologist will be onsite during dewatering to observe 
the dewatering of the work area and to capture and remove any fish that may remain within the 
isolated work area.  Once the isolated work area is dewatered and only isolated pools are present 
and no more fish are observed within the work area, a backpack electrofishing unit will be used to 
ensure no more fish are located within the work area.  

This same fish removal and exclusion protocols and isolation of the in‐water construction area 
process will be employed for in‐water activities associated with the improvements to the water gap 
(e.g. removal of existing rock and installation of new rock material).  The removal of the existing 
diversion structure, installation of the new diversion structure, and improvements to the water gap 
are described below. 

Removal of Existing Diversion Structure 

The existing diversion structure will be demolished and removed with an excavator.  Prior to 
demolition of the existing diversion structure, sediment that has been deposited upstream of the 
structure will be removed and transported off‐site for disposal at an approved facility.  In total, 
approximately351.7 cubic yards of material associated with the existing diversion structure and 
irrigation structures will be removed from below the Ordinary High Water Line (OWHL) of the Little 
Creek stream channel and approximately 292.1 cubic yards of material will be removed from 
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adjacent wetlands associated with Little Creek.  All excavated material not suitable for construction 
will be transported off‐site via dump truck to an appropriate disposal site.  This excavation will 
affect approximately 0.055 acres of Little Creek below the OHWL and 0.014 acres of adjacent 
wetlands. 

Construction of the New Diversion and Fish Passage Structure 

The new diversion structure and fish ladder will meet fish passage criteria and provide for the 
diversion of flow for irrigation.  The construction of the new diversion structure and fish passage 
facility will be conducted in the dry, within the work area isolated from Little Creek flow.   

Once the existing structure has been removed, and the creek channel in the vicinity of the diversion 
has been excavated and graded to accommodate the construction of the new diversion structure the 
new diversion and fish passage structure will be installed.  Suitable substrate material excavated 
downstream will be placed back in the stream channel (actual amount TBD).  Only gravel and cobble 
sized substrate will be placed back in the channel, no fines will be placed back in the stream channel.   

Once the stream channel has been excavated and graded the new diversion structure and fish ladder 
will be constructed.  The new structure will be constructed of cast‐in‐place concrete.  The forms will 
be installed for the new structure and the concrete will be poured from a boom truck to allow 
accurate placement of the wet concrete.  All poured concrete will be allowed to cure completely 
prior to removal of the cofferdams and flow returned to the work area.   

Sediment fence will be installed around all ground disturbing activities to avoid and minimize 
potential transport of fine sediments to surface waters.  Tree removal will be minimized to maintain 
existing habitat, however removal of some streamside vegetation will be required to allow 
construction to occur.  All temporarily disturbed areas will be replanted with native vegetation post 
construction.   

In total, construction of the new diversion and fish passage structure will require the placement of 
approximately 174.1 cubic yards of material below the OHWL of Little Creek and 156.7 cubic yards 
of material within adjacent wetlands associated with Little Creek.  Materials to be placed will include 
concrete, structural fill, crushed rock and riprap.  

Stream Channel Grading 

The project will entail shaping of the channel to accommodate width changes and acceptable fish 
ladder entrance and exit conditions as Little Creek approaches and continues downstream of the 
diversion structure.  Channel shaping is intended to minimize abrupt changes, protect the structure 
from scour, and provide adequate depth for fish passage.  Channel reshaping will affect 
approximately 30 feet of stream channel upstream and 50 feet of stream channel downstream of the 
existing diversion dam (CH2MHILL 2011).  The channel must be graded to an elevation of 2,711.0 
feet to provide a 95 percent exceedance pool depth of 3.5 feet and 5 percent exceedance of 5.4 feet.   

Water Gap Improvements 

An existing ford (water gap) is located approximately 240 feet downstream of the existing diversion 
structure.  The water gap provides passage between fields on either side of Little Creek.  The project 
will entail replacement and reshaping of the materials used to create the foundation of the crossing, 
with the following objectives: 
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 Provide normal depth within the stream during a 1‐cfs even that will permit fish passage 

 Continuing to allow vehicular crossing over a wide range of stream flows 

 Maintaining the tailwater elevations at the diversion structure 

The intent of the improvements is to improve fish passage during all flows, particularly low flow, at 
the water gap.  The improvements to the water gap will require the removal of 6.1 cubic yards of 
crushed rock below the OHWL of Little Creek and 4.9 cubic yards of material from adjacent wetlands 
associated with Little Creek.  The amount of material removed will be replaced with crushed rock to 
provide suitable surface for the water gap feature.  This work will affect 0.008 acres below the 
OHWL of Little Creek and 0.06 acres of adjacent wetlands.   

Avoidance and Minimization Measures 
The following avoidance and minimization measures will be implemented to address potential 
impacts associated with the Little Creek Project. 

 Demarcate clearing limits with orange barrier fencing wherever clearing is proposed in or 
adjacent to Little Creek 

 Existing access roads will be used to the extent feasible to deliver materials and equipment to 
the project site 

 The contractor will have a written Spill Prevention, Control, and Countermeasures (SPCC) Plan 
prior to initiating construction.  The SPCC Plan will describe measures to prevent or reduce 
impacts from potential accidental spills of hazardous materials (i.e. fuel, hydraulic fluid, etc.).  In 
addition, the SPCC Plan will contain a description of all hazardous materials that will be used, 
including inventory, proper storage and handling, and monitoring methods.  The contractor will 
maintain a spill kit on site during construction in order to respond to accidental spills in a timely 
manner 

 The contractor will designate at least one employee as the erosion and sediment control lead 
(ESCL).  The ESCL will be responsible of installing and monitoring erosion control measures and 
maintaining the measures.  The ESCL will also be responsible for ensuring compliance with all 
local, state, and federal erosion and sediment control requirements 

 All in‐water activities will comply with the terms and conditions presented in the Removal‐Fill 
Permit issued for the project by the DSL 

 Prior to entering the water, all equipment will be checked for leaks and completely cleaned of 
any external petroleum products, hydraulic fluid, coolants, and other deleterious materials.  
Wash water will not be discharged to any water body without pretreatment to state water 
quality standards 

 All excavated materials will be removed to an upland location where they cannot enter any 
water body 

 Sediment‐laden water generated during construction will be pumped to an infiltration site or an 
upland settling area, where it is subsequently treated and sediments are consolidated prior to 
returning water to the stream.  Sediments will then be removed and disposed of in accordance 
with Ecology requirements.  Discharge of water back to the stream will occur in such a manner 
as not to cause erosion  
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 Inspect all temporary erosion and sedimentation control measures on a regular basis.  Maintain 
and repair these measures to ensure continued performance of their intended function.  Inspect 
silt fences immediately after each rainfall, and at least daily during prolonged rainfall.  Remove 
sediment as it collects behind the silt fences and prior to their final removal.  After the sediment 
is removed, it will be disposed of at an approved facility 

 A biologist will walk Little Creek from the diversion structure downstream approximately 500 
feet downstream of the water gap to determine whether any adult steelhead are present and to 
note any evidence of spawning activity (e.g. redds, test redds, adult fish, carcasses).  Steelhead 
redds observed within 500 feet of in‐water activities will be observed during construction to 
ensure construction related sediment deposition does not pose a danger to the viability of the 
red or spawning success of adults.   

 During installation of the cofferdam water located behind the cofferdam will be isolated.  The 
water isolated behind the cofferdam will be pumped out and discharged on the ground a 
sufficient distance from Little Creek to allow the water to either infiltrate into the ground or 
flow through a series of weed‐free hay bales and sediment filter fabric, which will capture and 
remove the sediment from the water prior to reaching the Creek   

 All silt fencing and staking and other construction debris will be removed upon project 
completion  
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Table�4�1.� Federally�Protected�Species�Identified�as�Occurring�in�Union�County,�Oregon�

Species Common Name  
(Scientific Name)

Federal ESA Status  
(Critical Habitat Status) 

Occurrence in the Project Action 
Area
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ESU = evolutionarily significant unit; DPS = distinct population segment 
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Table�5�1.�Overview�of�the�Environmental�Baseline�Conditions�in�Catherine�Creek�
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Table�5�2.�Overview�of�Environmental�Baseline�Conditions�in�Catherine�Creek�Specific�to�Bull�Trout�
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LISTED SPECIES

Mammals 
Terrestrial: 
Gray wolf Canis lupus E
  (Conterminous USA distinct population segment and Rocky Mountain distinct population segment) 

Fish
Inland:
Bull trout Salvelinus confluentus CH T 

Plants 
Howell's spectacular thelypody Thelypodium howellii ssp. spectabilis T

PROPOSED SPECIES

None
No Proposed Endangered Species PE 
No Proposed Threatened Species PT 

CANDIDATE SPECIES

Mammals 
North American wolverine Gulo gulo luscus 

Birds 
Greater sage-grouse Centrocercus urophasianus 

SPECIES OF CONCERN

Mammals 
Townsend's western big-eared bat Corynorhinus townsendii townsendii         
Spotted bat Euderma maculatum         
Silver-haired bat Lasionycteris noctivagans         
Small-footed myotis bat Myotis ciliolabrum         
Long-eared myotis bat Myotis evotis         
Fringed myotis bat Myotis thysanodes         
Long-legged myotis bat Myotis volans         
Yuma myotis bat Myotis yumanensis         
Preble's shrew Sorex preblei         

Birds 
Northern goshawk Accipiter gentilis         
Western burrowing owl Athene cunicularia hypugaea         
Upland sandpiper Bartramia longicauda         
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Ferruginous hawk Buteo regalis         
Olive-sided flycatcher Contopus cooperi         
Willow flycatcher Empidonax traillii adastus         
Yellow-breasted chat Icteria virens         
Lewis' woodpecker Melanerpes lewis         
Mountain quail Oreortyx pictus         
White-headed woodpecker PIcoides albolarvatus         

Reptiles and Amphibians 
Rocky Mountain tailed frog Ascaphus montanus         
Northern sagebrush lizard Sceloporus graciosus graciosus         

Fish
Pacific lamprey Lampetra tridentata         

Plants 
Mountain grape fern Botrychium montanum         
Twin-spike moonwort Botrychium paradoxum         
Stalked moonwort Botrychium pedunculosum         
Fraternal paintbrush Castilleja fraterna         
Hazel's prickly-phlox Leptodactylon pungens ssp. hazeliae         
Lleast phacelia Phacelia minutissima         
Oregon semaphore grass Pleuropogon oregonus         
Douglas' clover Trifolium douglasii         

DELISTED SPECIES

Birds 
American Peregrine falcon Falco peregrinus anatum 
Bald eagle Haliaeetus leucocephalus 

Definitions: 

Listed Species:  An endangered species is one that is in danger of extinction throughout all or a significant 
portion of its range. A threatened species is one that is likely to become endangered in the foreseeable future. 

Proposed Species:  Taxa for which the Fish and Wildlife Service or National Marine Fisheries Service has 
published a proposal to list as endangered or threatened in the Federal Register. 

Candidate Species: Taxa for which the Fish and Wildlife Service has sufficient biological information to 
support a proposal to list as endangered or threatened.

Species of Concern:  Taxa whose conservation status is of concern to the U.S. Fish and Wildlife Service 
(many previously known as Category 2 candidates), but for which further information is still needed. Such 
species receive no legal protection and use of the term does not necessarily imply that a species will 
eventually be proposed for listing. 

Delisted Species:  A species that has been removed from the Federal list of endangered and threatened 
wildlife and plants.
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Key: 

E Endangered 
T Threatened 
CH Critical Habitat has been designated for this species 
PE Proposed Endangered 
PT Proposed Threatened 
PCH Critical Habitat has been proposed for this species 

Notes: 

Marine & Anadromous Species:  Please consult the National Marine Fisheries Service (NMFS) 
(http://www.nmfs.noaa.gov/pr/species/) for marine and anadromous species.  The National Marine Fisheries 
Service (NMFS) manages mostly marine and anadromous species, while the U.S. Fish and Wildlife Service 
manages the remainder of the listed species, mostly terrestrial and freshwater species. 

Marine Turtle Conservation and Management:  All six species of sea turtles occurring in the U.S. are 
protected under the Endangered Species Act of 1973. In 1977, NOAA Fisheries and the U.S. Fish and 
Wildlife Service signed a Memorandum of Understanding to jointly administer the Endangered Species Act 
with respect to marine turtles. NOAA Fisheries has the lead responsibility for the conservation and recovery of 
sea turtles in the marine environment and the U.S. Fish and Wildlife Service has the lead for the conservation 
and recovery of sea turtles on nesting beaches. For more information, see the NOAA Fisheries webpage on 
sea turtles http://www.nmfs.noaa.gov/pr/species/turtles/.

Gray Wolf: On February 27, 2008, the Service published a final rule that established a distinct population 
segment of the gray wolf (Canis lupis) in the northern Rocky Mountains (which includes a portion of Eastern 
Oregon, east of the centerline of Highway 395 and Highway 78 north of Burns Junction and that portion of 
Oregon east of the centerline of Highway 95 south of Burns Junction).  Any wolves found west of this line in 
Oregon belong to the conterminous USA population [see 73 FR 10514].  Gray wolves in Oregon are State-
listed as endangered, regardless of location. 



Endangered Species Act Status of West Coast Salmon & Steelhead 
(Updated July 1, 2009) 

Species1

Current
Endangered
Species Act 

Listing Status2

ESA Listing Actions  
Under Review 

Sockeye Salmon 
(Oncorhynchus
nerka)

1 Snake River Endangered 

2 Ozette Lake Threatened

3 Baker River Not Warranted

4 Okanogan River Not Warranted

5 Lake Wenatchee Not Warranted

6 Quinalt Lake Not Warranted

7 Lake Pleasant Not Warranted

Chinook Salmon 
(O. tshawytscha)

8 Sacramento River Winter-run Endangered 
9 Upper Columbia River Spring-run Endangered 
10 Snake River Spring/Summer-run Threatened 
11 Snake River Fall-run Threatened 
12 Puget Sound Threatened 
13 Lower Columbia River Threatened 
14 Upper Willamette River Threatened 
15 Central Valley Spring-run Threatened 
16 California Coastal Threatened 
17 Central Valley Fall and Late Fall-run Species of Concern 
18 Upper Klamath-Trinity Rivers Not Warranted 

19 Oregon Coast Not Warranted 

20 Washington Coast Not Warranted 

21 Middle Columbia River spring-run Not Warranted 

22 Upper Columbia River summer/fall-run Not Warranted 
23 Southern Oregon and Northern California Coast Not Warranted 

24 Deschutes River summer/fall-run Not Warranted 

Coho Salmon 
(O. kisutch)

25 Central California Coast Endangered 

26 Southern Oregon/Northern California Threatened 

27 Lower Columbia River Threatened � Critical habitat 

28 Oregon Coast Threatened 

29 Southwest Washington Undetermined

30 Puget Sound/Strait of Georgia Species of Concern 

31 Olympic Peninsula Not Warranted 

Chum Salmon 
(O. keta)

32 Hood Canal Summer-run Threatened 

33 Columbia River Threatened 

34 Puget Sound/Strait of Georgia Not Warranted 

35 Pacific Coast Not Warranted 

Steelhead
(O. mykiss)

36 Southern California Endangered 

37 Upper Columbia River Threatened 

38 Central California Coast Threatened 

39 South Central California Coast Threatened 

40 Snake River Basin Threatened 

41 Lower Columbia River Threatened 

42 California Central Valley Threatened 

43 Upper Willamette River Threatened 

44 Middle Columbia River Threatened 

45 Northern California Threatened 

46 Oregon Coast Species of Concern 

47 Southwest Washington Not Warranted 

48 Olympic Peninsula Not Warranted 

49 Puget Sound Threatened � Critical habitat

50 Klamath Mountains Province Not Warranted 
Pink Salmon 
(O. gorbuscha) 

51 Even-year Not Warranted 

52 Odd-year Not Warranted 

1 The ESA defines a “species” to include any distinct population segment of any species of vertebrate fish or wildlife. For Pacific salmon, NOAA 
Fisheries Service considers an evolutionarily significant unit, or “ESU,” a “species” under the ESA. For Pacific steelhead, NOAA Fisheries Service 
has delineated distinct population segments (DPSs) for consideration as “species” under the ESA. 
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Chapter 1. Plants

1.1. Howell’s Spectacular Thelypody (Thelypodium
howellii spp. spectabilis)

1.1.1. Status
Howell’s spectacular thelypody (Thelypodium howllii spp. spectabilis) was listed as a 
threatened species, without critical habitat, on May 26, 1999 (64 FR 28393).   

Historically, Howell’s spectacular thelypody was reported from the Baker-Powder 
River Valley in Baker and Union County, Oregon as well as the Willow Creek Valley 
near Ironside in Malheur County.  From 1969 to 1980, Thelypody was thought to 
have been extinct, when it was rediscovered by Oregon Natural Heritage Program 
botanist James Kagan (USFWS 2002).  Howell’s spectacular thelypody is currently 
known from only five populations (11 sites) in Baker and Union Counties (USFWS 
2002).   

Threats to Howell’s spectacular thelypody include urban and agricultural 
development, livestock grazing, hydrological alterations, non-native species invasion, 
habitat fragmentation, fire suppression, herbicide and pesticide use, and road 
construction and maintenance (USFWS 2002).   

1.1.2. Habitat Requirements 
Howell’s spectacular thelypody is a herbaceous biennial that occurs in mesic, 
alkaline habitats in the Baker-Powder River Valley region in northeast Oregon.  Sites 
range from approximately 1,000 meters (3,000 feet) to 1,100 meters (3,300 feet) in 
elevation.  The thelypody is threatened by a variety of factors including habitat 
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destruction and fragmentation from agricultural and urban development, seasonal 
grazing by domestic livestock, competition from non-native vegetation, and 
alterations of wetland hydrology (USFWS 2002). 

Theylypody seems to thrive on sites that are ephemerally moist, and high spring 
water tables may be essential to the thelypody.  Thelypody may be dependent on 
periodic spring flooding since it appears to colonize areas adjacent to streams that 
have flooded.  If moisture conditions stay high later in the spring or summer, 
conditions can result that allow sedges and rushes to outcompete thelypody. 
Theylypody is found in and around woody shrubs, on knolls, and on seasonally moist 
saline terraces along the edge of wet meadow habitat between the knolls.  These 
alkaline knolls and terraces were formed as a result of past water flow from 
meandering stream channels and periodic flood events (USFWS 2002). 

1.1.3. Critical Habitat 
Critical habitat has not been proposed or designated for Howell’s spectacular 
thelypody.



Appendix C 

April 2011 5

Chapter 2. Fish
The status, habitat requirements, and life histories for each species are provided in 
this chapter, followed by a detailed description of the critical habitat designation for 
each ESU or DPS, when the critical habitat is relatively distinct to that ESU or DPS.   

Designated critical habitat for Chinook salmon and steelhead was withdrawn in 2002 
following legal action, then redesignated in 2005.   

2.1. Bull Trout (Salvelinus confluentus)

2.1.1. Status
The Columbia River DPS was listed as threatened on June 10, 1998 (65 FR 31647).   

Bull trout are threatened by habitat degradation and fragmentation from past and 
ongoing land management activities such as mining, road construction and 
maintenance, timber harvest, hydropower, water diversions and withdrawals, 
agriculture, and grazing. Bull trout are also threatened by interactions with introduced 
nonnative fishes such as brook trout (Salvelinus fontinalis) and lake trout (Salvelinus
namaycush).

Bull trout are estimated to have occupied about 60% of the Columbia River basin, 
and presently occur in 45% of the estimated historical range (Quigley and Arbelbide 
1997). Bull trout have declined in overall range and numbers of fish. Though still 
widespread, there have been numerous local extirpations reported throughout the 
Columbia River basin. Although some strongholds still exist, bull trout generally 
occur as isolated subpopulations in headwater lakes or tributaries where migratory 
fish have been lost. 
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2.1.2. Habitat Requirements 
Bull trout exhibit resident and migratory life-history strategies through much of their 
current range (Rieman and McIntyre 1993).  Resident bull trout complete their life 
cycles in the tributary streams in which they spawn and rear.  Migratory bull trout 
spawn in tributary streams where juvenile fish rear from 1 to 4 years before migrating 
to either a lake (adfluvial), river (fluvial), or in certain coastal areas, to saltwater 
(anadromous), where maturity is reached in one of the three habitats (Fraley and 
Shepard 1989; Goetz 1989). 

Bull trout have relatively specific habitat requirements compared to other salmonids 
(Rieman and McIntyre 1993).  Habitat components that appear to influence bull trout 
distribution and abundance include water temperature, cover, channel form and 
stability, valley form, spawning and rearing substrates, and migratory corridors 
(Oliver 1979; Pratt 1984, 1992; Fraley and Shepard 1989; Goetz 1989; Hoelscher and 
Bjornn 1989, Howell and Buchanan 1992; Rieman and McIntyre 1993, 1995; Rich 
1996; Watson and Hillman 1997).  Watson and Hillman (1997) concluded that 
watersheds must have specific physical characteristics to provide the necessary 
habitat requirements for bull trout to successfully spawn and rear, and that the 
characteristics are not necessarily ubiquitous throughout watersheds in which bull 
trout occur.  Because bull trout exhibit a patchy distribution, even in pristine habitats 
(Rieman and McIntyre 1993), they should not be expected to simultaneously occupy 
all available habitats (Rieman et al. 1997). 

Bull trout are found primarily in colder streams, although individual fish are often 
found in larger river systems  (Fraley and Shepard 1989; Rieman and McIntyre 1993, 
1995; Buchanan and Gregory 1997; Rieman et al. 1997).  Water temperature above 
15oC (59oF) is believed to limit bull trout distribution, which partially explains their 
generally patchy distribution within a watershed (Fraley and Shepard 1989, Rieman 
and McIntyre 1995).  Spawning areas are often associated with cold-water springs, 
groundwater infiltration, and the coldest streams in a given watershed (Pratt 1992; 
Rieman and McIntyre 1993; Rieman et al. 1997). 

All life history stages of bull trout are closely associated with complex forms of 
cover, including large woody debris, undercut banks, boulders, and pools (Oliver 
1979; Fraley and Shepard 1989; Goetz 1989; Hoelscher and Bjornn 1989; Pratt 1992; 
Thomas 1992; Rich 1996; Sexauer and James 1997; Watson and Hillman 1997).  
Jakober (1995) observed bull trout over-wintering in deep beaver ponds or pools 
containing complex large woody debris in the Bitterroot River drainage, Montana, 
and suggested that suitable winter habitat may be more restrictive than summer 
habitat.  Maintaining bull trout populations requires high stream channel stability and 
relatively stable stream flows (Rieman and McIntyre 1993).  Juvenile and adult bull 
trout frequently inhabit complex cover associated with side channels, stream margins, 
and pools (Sexauer and James 1997).  These areas are sensitive to activities that 
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directly or indirectly affect stream channel stability and alter natural flow patterns.  
For example, altered stream flow in the fall may disrupt bull trout during the 
spawning period, and channel instability may decrease survival of eggs and young 
juveniles in the gravel during winter through spring (Fraley and Shepard 1989; Pratt 
1992; Pratt and Huston 1993). 

Preferred spawning habitat consists of low gradient stream reaches with loose, clean 
gravel (Fraley and Shepard 1989) and water temperatures of 5 to 9oC (41 to 48oF)
during the late summer and early fall months (Goetz 1989).  Pratt (1992) summarized 
information indicating that increases in fine sediments are related to reduced egg 
survival and emergence.  High juvenile densities were observed in the Swan River, 
Montana, and its tributaries where there was a diverse cobble substrate and a low 
percentage of fine sediments (Shepard et al. 1984).  Juvenile bull trout in four 
streams in central Washington occupied slow-moving water less than 0.5 meter per 
second (1.6 feet per second) over a variety of sand to boulder size substrates (Sexauer 
and James 1997). 

The size and age of maturity for bull trout vary depending upon life-history strategy.  
Growth of resident fish is generally slower than migratory fish; resident fish tend to 
be smaller at maturity and less fecund (Fraley and Shepard 1989; Goetz 1989).  
Individuals normally reach sexual maturity in 4 to 7 years.  Bull trout are known to 
live as long as 12 years.  Repeat and alternate year spawning has been reported, 
although repeat spawning frequency and post-spawning mortality are not well known 
(Leathe and Graham 1982; Fraley and Shepard 1989; Pratt 1992; Rieman and 
McIntyre 1996). 

Bull trout typically spawn from August to November during periods of decreasing 
water temperatures.  However, adult migratory bull trout frequently begin spawning 
migrations as early as April, and have been known to move upstream as far as 250 
kilometers (155 miles) to spawning grounds (Fraley and Shepard 1989).  In the 
Blackfoot River, Montana, bull trout began migrations to spawning areas in response 
to increasing temperatures (Swanberg 1997).  Temperatures during spawning 
generally range from 4 to 10oC (39 to 51oF), with redds often constructed in stream 
reaches fed by springs or near other sources of cold groundwater (Goetz 1989; Pratt 
1992; Rieman and McIntyre 1996).  Depending on water temperature, incubation is 
normally 100 to 145 days (Pratt 1992), and after hatching, juveniles remain in the 
substrate.  Time from egg deposition to emergence may surpass 200 days.  Fry 
normally emerge from early April through May depending upon water temperatures 
and increasing stream flows (Pratt 1992; Ratliff and Howell 1992). 

Growth varies depending upon life-history strategy.  Resident adults range from 150 
to 300 millimeters [mm] (6 to 12 inches) total length and migratory adults commonly 
reach 600 mm (24 inches) or more (Pratt 1984; Goetz 1989). 
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Bull trout are opportunistic feeders with food habits primarily a function of size and 
life-history strategy.  Resident and juvenile migratory bull trout prey on terrestrial 
and aquatic insects, macrozooplankton, amphipods, mysids, crayfish and small fish 
(Wyman 1975; Rieman and Lukens 1979 in Rieman and McIntyre 1993; Boag 1987; 
Goetz 1989; Donald and Alger 1993).  Adult migratory bull trout are primarily 
piscivorous, feeding on fish such as trout, salmon, whitefish, yellow perch, and 
sculpin (Fraley and Shepard 1989; Donald and Alger 1993). 

2.1.3. Designated Critical Habitat 
Bull trout critical habitat was designated on September 26, 2005 (70 FR 56212), with 
the ruling taking effect October 26, 2005.   

The lateral extent of bull trout critical habitat for streams is the width of the stream 
channel as defined by its ordinary high water mark (OHWM), as defined by the U.S. 
Army Corps of Engineers (Corps) in 33 Code of Federal Regulations (CFR) 329.11.   
In areas for which OHWM has not been defined pursuant to 33 CFR 329.11, the 
width of the stream channel is defined by its bankfull elevation.  Bankfull elevation is 
the level at which water begins to leave the channel and move into the floodplain and 
is reached at a discharge which generally has a recurrence interval of 1 to 2 years on 
the annual flood series (70 FR 56212).  Such an interval is commensurate with nearly 
all of the juvenile freshwater life phases of most salmon and steelhead ESUs.  
Therefore, it is reasonable to conclude that for an occupied stream reach this lateral 
extent is regularly “occupied.”     

Adjacent floodplains are not designated as critical habitat.  However, it should be 
recognized that the quality of aquatic habitat within stream channels is intrinsically 
related to the character of the floodplains and associated riparian zones, and human 
activities that occur outside the river channels can have demonstrable effects on 
physical and biological features of the aquatic environment (i.e., water quality and 
water temperature).  In addition, human activities that occur within or adjacent to 
streams or stream reaches not designated as critical habitat, but that flow into stream 
designated as critical habitat can also have demonstrable effects on the physical and 
biological features within the streams that are identified as critical habitat (70 FR 
56212). 

Critical habitat includes the inshore extent of critical habitat for marine nearshore 
areas (the mean higher high water [MHHW] line), including tidally influenced 
freshwater heads of estuaries. This refers to the average of all the higher high-water 
heights of the two daily tidal levels. Adjacent shoreline riparian areas, bluffs, and 
uplands are not designated as critical habitat. However, it should be recognized that 
the quality of marine habitat along shorelines is intrinsically related to the character 
of these adjacent features, and human activities that occur outside of the MHHW line 
can have major effects on physical and biological features of the marine environment. 
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As with Pacific salmon and steelhead, critical habitat for bull trout is described in 
terms of Primary Constituent Elements (PCEs).  The PCEs are comprised of those 
physical and biological components deemed essential for the conservation and 
recovery of the species, including:  1) space for individual and population growth and 
for normal behavior; 2) food, water, air, light minerals, or other nutritional or 
physiological requirements; 3) cover or shelter; 4) sites for breeding, reproduction, 
and rearing of offspring; and 4) habitats that are protected from disturbance or are 
representative of the historical geographical and ecological distribution of a species 
(70 FR 56212). 

Maps of designated bull trout critical habitat are available in 70 FR 56212. 

2.2. Chinook Salmon (Oncorhynchus tshawytscha)

2.2.1. Status
The Snake River Spring/Summer-run Chinook salmon ESU was listed as a threatened 
species on June 28, 2005 (70 FR 37160).   

Threats to the Chinook salmon include watershed development, such as forest 
practices, urbanization, agricultural land use, mining, hydropower development and 
water manipulation and withdrawal.  Over-fishing, artificial propagation and 
introduction of nonnative species have also affected Chinook salmon.  Forest 
practices, mining, agricultural land use, urbanization, hydro power development and 
water withdrawal have resulted in increased sedimentation, altered flow regimes and 
channel morphology, decreased water quality and quantity, loss of riparian habitat, 
loss of large woody debris, loss of large woody debris recruitment, elevated water 
temperatures, decreased gravel recruitment, reduced pools and spawning and rearing 
areas, rerouted stream channels, degraded streambanks, and loss of estuarine rearing 
areas (Bishop and Morgan 1996; Myers et al. 1998).  These changes have affected 
the spawning and rearing environment of Chinook salmon.  Harvest, hatchery 
practices and the introduction of nonnative species have also impacted the expression 
of the varied life history strategies of Chinook salmon within these ESUs. 

Within the Snake River Spring/Summer-run Chinook salmon ESU are 15 hatchery 
stocks considered essential to the recovery of the species, including Catherine Creek 
(70 FR 37177).   

2.2.2. Habitat Requirements 
The generalized life history of Pacific salmon involves incubation, hatching, and 
emergence in freshwater, migration to the ocean, and subsequent initiation of 
maturation and return to freshwater for completion of maturation and spawning 
(Myers et al. 1998).  Chinook salmon exhibit two generalized freshwater life history 
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types, stream-type and ocean-type (Gilbert 1912).  There is further life history 
variation within each type, which allows full utilization of freshwater, estuarine and 
ocean environments (Spence et al. 1996).

In order to complete these life history strategies successfully, Chinook salmon need 
access to freshwater, estuarine, coastal and open ocean environments.  In these 
environments they require adequate water quantity, quality, temperature, and 
velocity; substrate, cover and shelter; food resources; riparian vegetation; space; and 
safe passage conditions.  The range of ocean residence for Chinook salmon is from 
1 to 6 years.  A small proportion of yearling males, called jacks, mature in freshwater 
or return after 2 to 3 months in saltwater (Myers et al. 1998; Spence et al. 1996).  In 
general, Chinook salmon spawn in small- to medium-sized rivers; however, they may 
also spawn in larger river systems such as the mainstem Columbia River (Spence et 
al. 1996). 

Stream-type Chinook salmon (upper Columbia River spring ESU and Snake River 
spring/summer ESU), characteristic of spring fish (Spence et al. 1996), reside as fry 
or parr in freshwater for a year or more before migrating to sea. They perform 
extensive offshore oceanic migrations and return to their natal river during the spring 
and early summer, several months prior to spawning (Healey 1991). Stream-type 
Chinook salmon tend to enter freshwater as immature or “bright” fish, migrate far 
upriver, and use upper watersheds for spawning in late summer and early autumn 
(Myers et al. 1998). Stream-type juvenile Chinook salmon, exhibit downstream 
dispersal and utilize a variety of freshwater rearing environments during their 1 to 2 
years of freshwater rearing before migration to the ocean (Meehan and Bjornn 1991). 
Stream-type juvenile Chinook salmon fry in streams feed on drift insects (Allen and 
Hassler 1986) but zooplankton are more heavily preyed on in main river systems and 
estuaries (Allen and Hassler 1986). As Chinook salmon grow, they move from 
shallow littoral habitats into deeper river channels and their prey base changes from 
shallow epibenthic prey to larger pelagic species (Allen and Hassler 1986). Cool, 
clean water, complex habitat diversity that provides pools, riffles, off-channel habitat, 
and undercut banks, large woody debris or boulder structures that provide cover and 
shelter from predation and storm events are important habitat elements. Riparian 
vegetation provides the following to Chinook salmon rearing: shade for temperature 
regulation, vegetation inputs for food resources, streambank stabilization from roots 
and large woody debris recruitment. Stream-type life history strategies may be 
adapted to watersheds or parts of watersheds that are more productive and less 
susceptible to dramatic changes in water flow, as the long rearing period requires 
more stable less degraded habitats (Miller and Brannon 1982; Healey 1991). 

2.2.3. Designated Critical Habitat
On December 28, 1993, the National Marine Fisheries Service (NMFS) designated 
critical habitat for the Snake River Spring/Summer-run Chinook salmon ESU (58 FR 
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68543).  Critical habitat was revised on October 25, 1999, to exclude areas upstream 
of Napias Creek Falls, in eastern-Idaho.   

Critical habitat is comprised of four components, including: 1) spawning and juvenile 
rearing areas; 2) juvenile migration corridors; 3) areas for growth and development to 
adulthood, and; 4) adult migration corridors. 

Critical habitat for Snake River spring/summer Chinook was designated to include 
river reaches presently or historically accessible (except reaches above impassable 
natural falls, and Dworshak and Hells Canyon Dams) to Snake River spring/summer 
Chinook salmon in the Columbia River from a straight line connecting the west end 
of the Clatsop jetty (south jetty, Oregon side) and the west end of the Peacock jetty 
(north jetty, Washington side) and including all Columbia River estuarine areas and 
river reaches proceeding upstream to the confluence of the Columbia and Snake 
Rivers; all Snake River reaches from the confluence of the Columbia River upstream 
to Hells Canyon Dam. Major river basins containing spawning and rearing habitat for 
this ESU comprise approximately 22,390 square miles in Idaho, Oregon and 
Washington.   

2.3. Steelhead (Oncorhynchus mykiss)

2.3.1. Status
The Snake River Basin steelhead DPS was listed as a threatened species on January 
5, 2006 (71 FR 834). 

Threats to steelhead include grazing, water diversions, hydroelectric development, 
forestry and associated road building (Yee and Roelofs 1980; Platts 1981; 
Chamberlin 1982), contributing to habitat degradation (Busby et al. 1996), failure of 
natural stocks to replace themselves, genetic homogenization due to hatchery 
supplementation, and high harvest rates on steelhead smolts in rainbow trout 
fisheries. 

2.3.2. Habitat Requirements 
Steelhead (O. mykiss) exhibit a great diversity of life history patterns, and are 
phylogenetically and ecologically complex. Steelhead exhibit varying degrees of 
anadromy, differences in reproductive biology and plasticity of life history between 
generations (Busby et al. 1996). Different life history forms include anadromous and 
nonanadromous, winter or summer steelhead, inland or coastal groupings, and half-
pounder strategies. Steelhead along with cutthroat trout can spawn more than once 
(iteroparity), whereas all other species of Oncorhynchus spawn once and then die 
(semelparity). North of Oregon, repeat spawning is relatively uncommon and more 
than two spawning migrations is rare. Iteroparity occurs predominantly in females 
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(Busby et al. 1996). Anadromous forms can spend up to 7 years in freshwater and 
three years in the ocean prior to their first spawning (Busby et al. 1996). 

In North America, O. mykiss is split into two phylogenetic groups, inland and coastal 
(Busby et al. 1996). These two groups both occur in Washington, Oregon and British 
Columbia (Busby et al. 1996), and are separated in the Columbia and Fraser systems 
in the vicinity of the crest of the Cascade Mountains (Reisenbichler et al. 1992).  

Coastal steelhead occur in a diverse array of populations in Puget Sound, coastal 
Washington and the lower Columbia River with modest genetic differences between 
populations (Busby et al. 1996). Inland steelhead are represented only by populations 
in the Columbia River and Fraser River basins, and consistent genetic differences 
have been found between populations in the Snake and Columbia rivers (Busby et al. 
1996). Inland and coastal forms apply to both anadromous and nonanadromous 
forms, which means that rainbow trout east of the Cascades are genetically more 
similar to steelhead from east of the Cascades than they are to rainbow trout west of 
the Cascades (Busby et al. 1996). Large genetic differences between coastal and 
inland groups have been demonstrated for both anadromous and nonanadromous 
forms (Busby et al. 1996).  

O. mykiss have two basic reproductive ecotypes, based on the state of their sexual 
maturity at river entry and the durations of the spawning migration (Burgner et al. 
1992). These reproductive ecotypes are 1) stream maturing or summer steelhead, or 
2) ocean maturing or winter steelhead (Busby et al. 1996). Summer steelhead enter 
fresh water from May to October in a sexually immature state, migrate upstream 
during the spring and summer, and hold in areas of protected cover such as deep 
pools, undercut banks, overhanging vegetation or large woody debris or boulder 
structures until they become sexually mature. These summer steelhead do not spawn 
until the following spring (Pauley et al. 1986), so they hold over the fall and winter in 
freshwater. 

Inland steelhead from the Columbia River basin, and especially the Snake River 
basin are split into two groups, A- and B-run steelhead. This split is based on a 
bimodal migration of adult steelhead at Bonneville Dam and differences in age at 
return, and adult size (Busby et al. 1996). Adult A-run steelhead enter freshwater 
from June to August, and have predominantly spent only l year in the ocean before 
returning to spawn (Idaho Department of Fish and Game 1994). A-run steelhead 
occur throughout steelhead bearing streams in the Snake and Columbia river basins 
(Idaho Department of Fish and Game 1994). Adult B-run steelhead enter freshwater 
from late August to October, and have predominantly spent 2 years in the ocean 
before returning to spawn (Idaho Department of Fish and Game 1994). B-run 
steelhead are thought to reproduce only in the Clearwater, Mid-fork Salmon and 
South Fork Salmon rivers in Idaho (Idaho Department of Fish and Game 1994). 
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Winter steelhead enter their home stream in various stages of sexual maturation from 
November to April, and spawn within a few months of entering the river between late 
March and early May (Pauley et al. 1986). Winter steelhead are the more widespread 
of the two reproductive types. Coastal streams are dominated by winter steelhead, 
and there are only a few occurrences of inland winter steelhead populations (Busby et 
al. 1996). 

Some basins have both summer and winter steelhead present. Where both occur, they 
are often separated by seasonal hydrologic barriers, such as waterfalls (Busby et al. 
1996). It appears summer steelhead occur where habitat is not fully used by winter 
steelhead, and summer steelhead spawn further upstream than winter steelhead 
(Withler 1966; Roelofs 1983; Behnke 1992). Inland Columbia River Basin steelhead 
are almost exclusively summer steelhead; winter steelhead may have been excluded 
from the inland Columbia River by a seasonal barrier at Celilo Falls or the great 
migration distance from the ocean (Busby et al. 1996). 

Nonanadromous forms of O. mykiss have been called rainbow or redband trout. For 
example the inland non-anadromous form is typically called the Columbia River 
redband trout (Busby et al. 1996). Nonanadromous and anadromous forms co-occur 
more frequently in inland populations than in coastal populations (Busby et al. 1996).  
In coastal populations where they co-occur, the forms are usually separated by a 
migration barrier, either natural or man-made (Busby et al. 1996). 

Where the two forms co-occur, offspring of resident fish may migrate to sea, and 
offspring of anadromous steelhead may remain in streams as resident fish (Burgner et 
al. 1992; Shapolov and Taft 1954).  Mullan et al. (1992) found evidence that, due to 
very cold stream temperatures in the Methow River in Washington, juvenile 
steelhead had difficulty attaining size for smoltification.  He concluded that most of 
the juvenile fish present that do not emigrate downstream early in life do not grow 
enough due to the cold temperatures and are hence restricted to a resident life history, 
regardless of anadromous or non-anadromous parents.  

After hatching and emergence, steelhead move to deeper parts of the stream, 
establish territories and change their diet from microscopic aquatic organisms to 
larger organisms such as isopods, amphipods and aquatic and terrestrial insects, 
primarily associated with the stream bottom (Wydoski and Whitney 1979). During 
rearing, streamside vegetation and submerged cover (logs, rocks and aquatic 
vegetation) are important. Cover provides food, temperature stability, and protection 
from predators. Densities of juvenile steelhead are highest in areas containing 
instream cover (Narver 1976; Reiser and Bjornn 1979; Johnson 1985). Juvenile 
steelhead remain in freshwater for 1 to 4 years before smoltification. In areas where 
anadromous and non-anadromous forms co-occur in sympatry, habitat partitioning 
occurs (Allee 1981). Smoltification may be initiated by environmental factors such as 
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photoperiod, water temperature and water chemistry (Folmar and Dickhoff 1980; 
Wedemeyer et al. 1980).  

Steelhead remain in the ocean for 2 to 3 years, occasionally for 4 years (Shapolov 
and Taft 1954). Distribution in the ocean is hard to track due to no formation of 
schools, and steelhead do not use areas where commercial harvest of other Pacific 
salmon stocks occur (Pauley et al. 1986). Distribution at sea appears to be influenced 
by surface water temperature and conforms closely to the 5oC isotherm on the North 
and the 15oC isotherm on the south (Sutherland 1973). 

2.3.3. Designated Critical Habitat 
On September 2, 2005, the National Marine Fisheries Service (NMFS) designated 
critical habitat for 12 West Coast Salmon and Steelhead ESU/DPS’ (70 FR 52630).  
The Snake River Basin steelhead DPS was one of the DPSs included in this 
designation.   

As designated, critical habitat is defined as the lateral extent of the width of the 
stream channel as defined by its bankfull elevation.  If the bankfull elevation is not 
evident on either bank, the OHWM, as defined by the Corps, is used to determine the 
lateral extent of critical habitat.  In streams or areas where the OHWM is not defined, 
the width of the stream will be defined by the bankfull elevation (69 FR 74584).  

Adjacent floodplains are not included as critical habitat.  However, NMFS 
acknowledges that the quality of aquatic habitat within stream channels is 
intrinsically related to the character of the floodplains and associated riparian zones; 
similarly, human activities that occur outside the river channels can have 
demonstrable effects on physical and biological features of the aquatic environment 
(69 FR 74584).   

The lateral extent of critical habitat in nearshore marine areas is defined as the area 
inundated by extreme high tide.  It represents a regularly occurring intertidal fringe 
that is recognizable, and contains and influences PCEs such as large wood, rocks and 
boulders, and aquatic vegetation.  The PCEs for nearshore marine areas are defined 
as areas being free of obstruction with water quality and quantity conditions and 
forage, including aquatic invertebrates and fishes, supporting growth and maturation; 
and natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels. This area is also the zone 
containing important marine vegetation and cover (e.g., eelgrass meadows and kelp 
forests) and in which salmon forage species reside (e.g., surf smelt and sand lance). 
Activities potentially affecting PCEs in this zone include the construction of 
overwater structures (e.g., docks and piers), dredging and bank armoring. 

Critical habitat includes PCEs, which are those physical and biological components 
deemed essential for the conservation and recovery of the species, including 1) space 
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for individual and population growth and for normal behavior; 2) food, water, air, 
light, minerals, or other nutritional or physiological requirements; 3) cover or shelter; 
4) sites for breeding, reproduction, and rearing of offspring; and 4) habitats that are 
protected from disturbance or are representative of the historical geographical and 
ecological distribution of a species (69 FR 74581). 

A map showing where critical habitat has been designated for salmon and steelhead 
in Washington State has been posted online at: 
<http://www.nwr.noaagov/1salmon/salmesa/crithab/WA-MAP.PDF>. 

.   
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Background
Public Law 104-297, the Sustainable Fisheries Act of 1996, amended the Magnuson-
Stevens Fishery Conservation and Management Act to establish new requirements 
for essential fish habitat (EFH) descriptions in federal fishery management plans and 
to require federal agencies to consult with NMFS on activities that may adversely 
affect EFH.   

The Magnuson-Stevens Act requires all fishery management councils to amend their 
fishery management plans to describe and identify EFH for each managed fishery.  
The Pacific Fishery Management Council (1999) has issued such an amendment in 
the form of Amendment 14 to the Pacific Coast Salmon Plan, and this amendment 
covers EFH for all fisheries under NMFS jurisdiction that would potentially be 
affected by the covered activities.  Specifically, these are the Chinook, coho and pink 
salmon fisheries.  EFH includes all streams, lakes, ponds, wetlands, and other 
currently viable water bodies and most of the habitat historically accessible to 
salmon.  Activities occurring above impassable barriers that are likely to adversely 
affect EFH below impassable barriers are subject to the consultation provisions of the 
Magnuson-Stevens Act.   

The Magnuson-Stevens Act requires consultation for all federal agency actions that 
may adversely affect EFH.  EFH consultation with NMFS is required by federal 
agencies undertaking, permitting, or funding activities that may adversely affect 
EFH, regardless of its location.  Under Section 305(b)(4) of the Magnuson-Stevens 
Act, NMFS is required to provide EFH conservation and enhancement 
recommendations to federal and state agencies for actions that adversely affect EFH.  
Wherever possible, NMFS utilizes existing interagency coordination processes to 
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fulfill EFH consultations with federal agencies.  For the covered activities, this goal 
is being met by incorporating EFH consultation to the Endangered Species Act 
Section 7 consultation, as represented by this Biological Assessment. 

Location
The location of activities covered by this assessment is described in detail in the 
Biological Assessment in Chapter 1. 

Project Description 
The project description is provided in the Biological Assessment in Chapter 2. 

Occurrence of Essential Fish Habitat
Species from the Pacific salmon guild may occur in the Project Action Area.  Species 
from the groundfish guild and the coastal pelagic guild do not occur within the 
project action area. 

Table 1-1 identifies the life history stage that may occur within the project action area 
of the project for those species in the Pacific salmon guild. 

Table 1-1. Pacific Salmon Species with Designated EFH and the Life History 
Stages that May Occur in the Project Action Area

PACIFIC SALMON Egg Larvae Juvenile Adult Spawning 

Chinook salmon X X X X X 

Coho salmon      

Pink salmon      

Source: PFMC 1999 

Salmon Essential Fish Habitat 
Effects to the environmental baseline that would impact EFH for Chinook salmon are 
discussed in detail in Chapter 5 and Chapter 6. 

Essential Fish Habitat Minimization Measures 
Conservation measures designed to avoid or minimize potential impacts to species 
protected under the federal Endangered Species Act will also help avoid and 
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minimize impacts of the project on EFH for Pacific salmon.  A complete list of 
avoidance and minimization measures is provided in Chapter 2. 

Conclusions
In accordance with EFH requirements of the Magnuson-Stevens Fishery 
Conservation and Management Act, it has been determined that the project will have 
no adverse impact to EFH utilized by Pacific salmon species.  This determination is 
based upon the nature of the project and the impacts that have been identified and 
described in Chapter 6 of the Biological Assessment.  

The construction of the project may modify or otherwise impact existing EFH for 
species in the Pacific salmon guild.  It has been determined that the project may 
temporarily impact EFH for federally managed fisheries in the waters present in the 
project action area; however, it is anticipated that the project will benefit EFH for the 
Pacific salmon guild by providing access to habitat that is currently inaccessible.       
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