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1  INTRODUCTION 

1.1  PROJECT DESCRIPTION  

PacifiCorp Energy owns and operates the Condit Hydroelectric Project, which was 
completed in 1913 on the White Salmon River in Skamania County and Klickitat County, 
Washington.  The project is regulated by the Federal Energy Regulatory Commission 
(FERC) as project number 2342.  The project is located approximately 3.3-miles upstream 
from the confluence of the White Salmon and Columbia Rivers.  Project facilities consist of a 
125-foot high, 471-foot long concrete gravity diversion dam, an intake structure that directs 
water into a 13.5-foot diameter by 5,100-foot long wood stave flowline, and through a 40-
foot diameter concrete surge tank.  The flowline bifurcates inside the surge tank into two 9-
foot diameter penstocks that supply water to the powerhouse.  The powerhouse contains two 
double horizontal Francis turbines with an installed capacity of 14,700 kilowatts.  The project 
creates a reservoir, Northwestern Lake, which extends 1.8-miles upstream of the dam and 
covers approximately 92 acres.  The project area is shown in Figure 1-1.   

1.2  BACKGROUND  

In 1968, a new license was issued by the Federal Energy Regulatory Commission for a 25-
year term, which expired on December 31, 1993.  In 1991, PacifiCorp Energy filed an 
application with the FERC for a new license authorizing the continued operation and 
maintenance of the project.  PacifiCorp Energy has since been operating the project pursuant 
to annual licenses, pending determination by the FERC on the status of PacifiCorp Energy’s 
new license issuance.  In 1996, the FERC issued a Final Environmental Impact Statement 
(FEIS) that analyzed the environmental and economic effects of various relicensing 
alternatives for the project.  The FEIS included a recommendation to approve licensing with 
mandatory conditions, including provisions for establishing fish passage facilities at the 
project. 

PacifiCorp Energy evaluated the economic impacts of the FERC recommendations contained 
within the FEIS and determined that the mandatory conditions would render the project 
uneconomic to operate.  In 1997, PacifiCorp Energy requested a temporary abeyance of the 
relicensing procedure in order to investigate the feasibility of various removal alternatives in 
collaboration with project stakeholders.  PacifiCorp Energy and project stakeholders then 
commissioned the consulting firm of R.W. Beck, Incorporated, to evaluate removal 
alternatives.  In 1998, R.W. Beck, Incorporated, prepared a summary report of project 
removal engineering considerations that identified the preferred method and schedule for 
project removal as well as the expected costs and associated environmental and permit issues.  
In 1999, the Condit Settlement Agreement was signed by PacifiCorp Energy and project 
stakeholders.  The settlement agreement provides for project removal upon the expiration of 
an extended license term in accordance with the preferred method identified in the R.W. 
Beck, Incorporated, summary report.  The settlement agreement was amended in 2005 to 
extend the dates for project removal. 
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In 2002, the FERC prepared a Final Supplemental FEIS addressing project removal, which 
updated the 1996 FEIS and assessed the effects associated with approval and implementation 
of the Condit Settlement Agreement. In March 2007, the Washington Department of Ecology 
(Ecology) issued the Final SEPA Supplemental Environmental Impact Statement (FSEIS) for 
the project. 

In September 2002, the U.S. Fish and Wildlife Service issued a Biological Opinion finding 
no jeopardy to bull trout for ongoing project operations and implementation of the Condit 
Settlement Agreement.  In October 2006, the National Marine Fisheries Services issued a 
Biological Opinion finding that the proposed dam removal action is not likely to jeopardize 
the continued existence of salmon and steelhead or destroy or adversely modify designated 
critical habitat.   

1.3  PROJECT REMOVAL DESCRIPTION  

PacifiCorp Energy proposes to remove the project in accordance with the amended Condit 
Settlement Agreement and the Project Removal Design Report.  Prior to removing the dam, 
the City of White Salmon’s water supply line that crosses the reservoir needs to be relocated 
and potential impacts to the Northwestern Lake Bridge which is owned by Klickitat County 
and is at the upper end of the reservoir need to be addressed.  

The proposed method for dam removal involves clearing sediment and debris immediately 
upstream from the tunnel and then drilling and blasting a 12-foot by 18-foot drain tunnel in 
the base of the dam to within a few feet of the dam’s face.  During the month of October, 
sediment and debris immediately upstream from the dam will be cleared to form a pathway 
and then the remainder of the tunnel will be blasted to drain the reservoir and flush 
impounded sediments out of the reservoir as rapidly as possible.  Following the final tunnel 
blast, the drain tunnel will discharge at a rate of 10,000 cubic feet-per-second – 
approximately 25 percent of the estimated peak discharge during the February 1996 flood 
event on the White Salmon River.  This will drain the reservoir in approximately six hours.  
Rapid draining of the reservoir is expected to mobilize much of the estimated 2.3-million 
cubic yards of sediment that have accumulated behind the dam since its construction.  
Previous modeling has indicated that between 1.6 million to 2.2-million cubic yards of 
sediment will be discharged into the White Salmon River immediately following dam 
removal and over a number of years as successive high flow events mobilize overbank 
sediments. 

Once the reservoir is drained, the dam will then be excavated and removed along with the 
flowline, surge tank, and penstocks.  Concrete from the dam will either be buried onsite or 
removed from the site for recycling or disposal.  The powerhouse will be left intact.  The 
upstream cofferdam in the White Salmon River present from original dam construction will 
be removed from the river as soon as practicable after the breach.  PacifiCorp Energy expects 
to complete the dam removal process within one year. 

Following project removal, the irrigation water supply intake for the Mount Adams Orchard 
to the east of the dam will be reconfigured to accommodate a new intake.  
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Removal of Condit dam is expected to provide the following benefits: 

�  Anadromous salmonids will be provided access of up to 18 miles of White 
Salmon River mainstem and tributary habitats that have been inaccessible 
since the early 1900s.  Restoration of natural runs of anadromous fish 
upstream of the project dam is consistent with the fishery management goals 
of the National Marine Fisheries Service, U.S. Fish and Wildlife Service, 
Washington Department of Fish and Wildlife, and the Yakama Nation. 

�  Dam removal offers the greatest potential for full utilization of anadromous 
fish habitat, including habitat inundated by Northwestern Lake, and therefore, 
full restoration of anadromous salmonids within the White Salmon River 
basin. 

�  Dam removal will benefit wildlife dependent upon anadromous fish in the 
area of the river reach upstream of RM 3.3. 

�  Dam removal will provide increased whitewater recreation opportunities.  
Whitewater recreation is an important and popular use of the White Salmon 
River and provides income for the local area.  

1.4  MANAGEMENT PLAN BACKGROUND  

1.4.1  Salmon and Steelhead 

The salmon and steelhead management approach will focus on the following components:  1) 
minimize impacts to salmon and steelhead during dam decommissioning activities; 2) 
manage for fish passage throughout the project area, including the area of the existing 
reservoir, the lower ends of reservoir tributaries, and in the canyon downstream of the dam; 
and 3) report any incidence of impacts to salmon and steelhead over the course of 
decommissioning. 

The management plan for salmon and steelhead focuses on minimizing impacts to the extent 
possible during decommissioning.  Strategies to correct potential passage problems are 
provided.  This plan also develops a system for reporting impacts that are observed during 
decommissioning.  The reporting of dead or injured animals is consistent with National 
Marine Fisheries Service (NMFS) reporting requirements specified in the 2006 Biological 
Opinion (NMFS, 2006). 

A fish trapping and spawning effort targeting fall Chinook salmon was originally proposed in 
order to reduce the impact of dam breaching on naturally spawning Chinook salmon in the 
lower river.  Based on the agreement of the White Salmon River/Condit Dam Removal 
Working Group (Work Group) and the results of the recent genetics study (Smith et al., 
2007), the original fish trapping and spawning effort is not necessary as there does not appear 
to be a separate and distinct stock that is associated with the White Salmon River.  However, 
the Work Group is pursuing collection of adult fall Chinook salmon in the lower river just 
prior to dam breaching and transporting these fish upstream of the project area.   
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1.4.2  Bull Trout 

At this time, there is no evidence to suggest that a spawning population of bull trout exists in 
the White Salmon River or Columbia River, and the number of bull trout that will be exposed 
to the effects of dam decommissioning is believed to be relatively low (USFWS, 2005).  The 
bull trout management strategy includes protocols for documenting and reporting of dead or 
injured bull trout if they are encountered during dam removal activities.  The plan also 
describes interpretive materials used to educate anglers on proper identification and handling 
of bull trout if they are encountered following decommissioning. 

The bull trout reporting protocols are consistent with USFWS requirements specified in the 
2005 Biological Opinion (USFWS, 2005).  Information for interpretive signs describing 
proper identification and handling of bull trout, if caught by anglers, is described in this 
section; however, the plan for the placement of signs will be covered in the Recreational 
Facility Removal and Improvement Plan. 

1.4.3  Western Pond Turtles 

Western pond turtles are a State of Washington endangered species that have been extirpated 
from much of their historical range.  Recovery efforts are currently underway to re-establish 
wild populations at several locations in western Washington.  Past surveys in the 1990s and 
anecdotal accounts have identified western pond turtles in the Northwestern Lake reservoir 
(FERC, 2002).  More recent surveys have not identified any turtles in the lake (Slavens, 
2004), and it is unlikely that they currently reside there.  Nevertheless, due to the sensitive 
nature of this species, management actions are identified that will raise awareness of the 
potential for turtle presence in the lake.  Procedures for reporting turtle observations and 
conducting turtle capture and relocation are identified in case any western pond turtles are 
encountered prior to dam decommissioning. 

1.5  REGULATORY AND OTHER REQUIREMENTS  

This plan addresses a number of regulatory and other requirements.  These requirements are 
discussed in the individual species management sections of this plan. 

1.6  PLAN OBJECTIVES 

This plan describes a management strategy that is intended to accomplish the following 
objectives with respect to dam decommissioning activities: 

1. Reduce direct impacts to fish and wildlife 
2. Satisfy requirements of NMFS and USFWS Biological Opinions for species listed 

under the Endangered Species Act  
3. Adhere to FERC recommendations provided in the FSEIS (FERC, 2002) 
4. Adhere to the requirements of the Condit Settlement Agreement 
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1.7  RELATIONSHIP WITH OTHER MANAGEMENT PLANS 

Many of the activities that will take place as part of project decommissioning have the 
potential to affect aquatic resources and habitat.  Elements of this plan are, therefore, related 
to a host of other project components including the Sediment Assessment, Stabilization, and 
Management Plan; Woody Debris Management Plan; Erosion Control Plan; Project Removal 
Design Report; and others.  In the individual species management sections of this plan, the 
relationships with other project components are discussed.  In some cases, the reader is 
referenced to other plans where specific activities related to aquatic resources may be 
covered in greater detail.



AQUATIC RESOURCES PROTECTION PLAN 
CONDIT HYDROELECTRIC PROJECT DECOMMISSIONING (FERC PROJECT NO. 2342) 

 

 Page 7 of 42 March 15, 2011 

2  SALMON AND STEELHEAD 

2.1  SALMON AND STEELHEAD HABITAT AND USE OF PROJECT AREA 

2.1.1  Salmon and Steelhead Habitat and Life History 

A total of 13 Endangered Species Act (ESA)-listed salmon and steelhead stocks are expected 
to be affected to some degree by dam removal.  Of these, only Lower Columbia River (LCR) 
Chinook salmon and Middle Columbia River (MCR) steelhead spend a significant portion of 
time in the White Salmon River and are, therefore, believed to be the only species with 
substantial impacts from the proposed action.  LCR coho salmon and Columbia River (CR) 
chum salmon also historically occupied the White Salmon River, but their current use of the 
river is believed to be infrequent.  Other stocks, including upper Columbia River stocks and 
Willamette River stocks, may also be affected to some degree but impacts are believed to be 
minor.  For the purposes of this plan, an emphasis is placed only on stocks with historical 
White Salmon River populations, which includes LCR Chinook salmon, MCR steelhead, 
LCR coho salmon, and CR chum salmon.  A fish identification guide has been included in 
Appendix F. 

NMFS has identified critical habitat for all of these listed species potentially affected by dam 
decommissioning, with the exception of LCR coho salmon.  Within the critical habitat areas, 
the habitat components necessary to support fish (known as primary constituent elements or 
PCEs) have been identified.  They include the following (taken directly from NMFS, 2006): 

·  Freshwater spawning sites with water quantity and quality conditions and substrate 
supporting spawning, incubation, and larval development. 

 
·  Freshwater rearing sites with water quantity and floodplain connectivity to form and 

maintain physical habitat conditions and support juvenile growth and mobility; water 
quality and forage supporting juvenile development; and natural cover such as shade, 
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, 
large rocks and boulders, side channels, and undercut banks. 

 
·  Freshwater migration corridors free of obstruction and excessive predation with water 

quantity and quality conditions and natural cover such as submerged and overhanging 
large wood, aquatic vegetation, large rocks and boulders, side channels, and undercut 
banks supporting juvenile and adult mobility and survival. 

 
·  Estuarine areas free of obstruction and excessive predation with water quality, water 

quantity, and salinity conditions supporting juvenile and adult physiological transitions 
between fresh and saltwater; natural cover such as submerged and overhanging large 
wood, aquatic vegetation, large rocks and boulders, and side channels; and juvenile and 
adult forage, including aquatic invertebrates and fishes, supporting growth and 
maturation. 

 
·  Offshore marine areas with water quality conditions and forage, including aquatic 

invertebrates and fishes, supporting growth and maturation (offshore marine PCEs not 
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identified for Snake River (SR) spring/summer Chinook salmon, SR fall Chinook 
salmon, and SR sockeye salmon). 

 
Lower Columbia River Chinook Salmon 

LCR Chinook salmon exhibits three life history types:  1) fall run (“tules”), 2) late fall run 
(“brights”), and 3) spring run.  The tules represent the predominant spawning population in 
the White Salmon River.  The fall runs constitute the largest component of the evolutionarily 
significant unit (ESU).  The tules begin returning to the Columbia River in mid-August and 
spawn within a few weeks.  The brights return later than the tules and spawn between late 
September and early November.  The tules return to freshwater in a more advanced state of 
maturation than the brights and have a darker skin coloration.  Tule adults typically return at 
three and four years of age.  Brights and spring run fish typically return at four or five years 
of age.  As juveniles, most fall Chinook salmon emigrate to the ocean as subyearlings.  
Spring run fish typically spend a full year as fry in freshwater and emigrate in their second 
spring. 

The spring run in the lower Columbia River has been largely extirpated by dams that block 
access to upriver habitats.  Remaining runs are impacted by hatchery production and habitat 
impairments related to urbanization, logging, and agriculture.  Fall Chinook salmon runs are 
primarily affected by hatchery production, harvest, and habitat degradation.  A total of 
approximately 35 percent of the historical Chinook salmon habitat in the lower Columbia 
River evolutionarily significant unit has been lost due to impassable barriers.   

Major limiting factors for LCR Chinook salmon include the following (NMFS, 2006): 

·  Reduced access to spawning/rearing habitat in tributaries 
·  Loss of habitat diversity and channel stability in tributaries 
·  Excessive sediment in spawning gravel 
·  Elevated water temperature in tributaries 
 

Middle Columbia River Steelhead 

Nearly all steelhead populations within the MCR Distinct Population Segment (DPS) are 
summer run fish.  Adults return to freshwater from April to November, overwinter in 
tributaries, and spawn the following spring.  Adults typically return after one or two years at 
sea.  There are some winter run fish in Fifteen Mile Creek, the Klickitat River, and the White 
Salmon River.  Winter run fish return between November and April and spawn that spring.  
Summer and winter run steelhead juveniles spend one or two years in freshwater before 
emigrating to the ocean. 

MCR steelhead are affected by a number of human impacts, including dams, water 
diversions, urbanization, logging, and agriculture. Hatchery production and harvest also have 
negative impacts on wild steelhead populations. 

Major limiting factors for MCR steelhead include the following (NMFS, 2006): 
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·  Mainstem lower Columbia River hydropower system mortality 
·  Reduced tributary stream flow 
·  Impaired passage in tributaries 
·  Excessive sediment 
·  Degraded tributary quality 
·  Altered channel morphology 
 

Lower Columbia River Coho Salmon 

The adult migration period for LCR coho salmon is typically September through November. 
Juveniles migrate to the ocean after one year in freshwater.  Peak juvenile migrations 
typically occur in the lower Columbia River in May. 

LCR coho salmon are affected by a host of human-related impacts.  Approximately 40 
percent of the historically available habitat in the ESU is inaccessible because of dams or 
other passage obstructions.  This increases the vulnerability of the ESU to environmental 
variability and catastrophic events.  Other impacts stem from urbanization, forestry activities, 
and agriculture.  The abundance of hatchery-raised coho salmon in the lower Columbia River 
poses significant genetic and ecological threats to the natural populations; however, the 
genetic diversity between local natural populations and hatchery fish is no greater than would 
be expected between closely related natural populations. Furthermore, the hatchery stocks 
collectively represent a significant portion of the ESU’s remaining genetic resources.  Thus, 
these fish will be an important component in the restoration of naturally spawning 
populations (NMFS, 2006). 
 
Major limiting factors for LCR coho salmon have not been developed by NMFS as for the 
other species.  Habitat impairments are believed to be similar to those that are listed for the 
other species. 
 
Columbia River Chum Salmon 

The adult migration period for CR chum salmon is typically from mid-October through 
December.  Spawning occurs from mid-November through December.  Juvenile migration 
occurs from February to May. 
 
Chum salmon are believed to be at high risk with respect to viability criteria.  Contributing 
elements include loss of off-channel habitats and the extirpation of approximately 17 
historical populations within the ESU.  Remaining populations have low abundance, limited 
distribution, and poor connectivity.  Habitat limiting factors are associated with impacts to 
gravel quality and stability and the availability of adequate nearshore mainstem freshwater 
and marine habitat.  Impairments are related to road building, timber harvesting, diking, and 
industrialization.  Chum salmon hatchery programs in the lower Columbia River have been 
initiated only recently (1998-2002), and the impact on the viability of the ESU remains 
uncertain. 
 
Major limiting factors for CR chum salmon include the following (NMFS, 2006): 
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·  Altered channel form and stability in tributaries 
·  Excessive sediment in tributary spawning gravels 
·  Altered streamflow in tributaries and the mainstem Columbia River 
·  Loss of some tributary habitat types 
·  Harassment of spawners in tributary and mainstem 
 

2.1.2  Salmon and Steelhead Status and Recovery Planning 

There are four ESA-listed salmon and steelhead stocks that had historical White Salmon 
River populations.  These include LCR Chinook salmon, MCR steelhead, LCR coho salmon, 
and CR chum salmon.  The status of these stocks and a brief summary of recovery planning 
activities for the ESUs are included below.  Other upriver ESA-listed stocks also use the river 
temporarily for thermal refuge but most of these fish do not typically spend more than a few 
days or weeks in the river. 

The four stocks with historical populations in the White Salmon River have all been 
impacted by Condit dam since its construction in 1913.  These impacts have reduced key 
elements important for population viability, including abundance, population growth rate, 
spatial structure, and diversity.  Impacts from the dam include the following: 

1. Blocking access to upriver habitat (up to 32.4 miles for steelhead (Ecology, 2007) 
2. Altering flows and temperatures to downstream areas, especially in the 1.1-mile 

bypass reach between the dam and powerhouse 
3. Interrupting the downstream transport of spawning-sized gravels and cobbles 
4. Interrupting the downstream transport of large woody debris 

 
Lower Columbia River Chinook Salmon 

The LCR Chinook salmon ESU includes naturally spawned populations of Chinook salmon 
in Columbia River tributaries from the mouth of the Columbia River (and in the Willamette 
River downstream of Willamette Falls) up to a point east of the Hood River and the White 
Salmon River.  The ESU was listed as threatened in 1999.  Eight to ten of the historical 
populations in the ESU have been extirpated.  Although there have been some recent 
improvements in productivity, long-term trends are below replacement for the majority of the 
populations.  However, the ESU does exhibit a broad spatial distribution within a diverse set 
of watersheds and habitat types.  Most of the extirpated populations are spring run fish, 
which threatens the overall diversity of the ESU.  High hatchery production is believed to 
pose genetic and ecological risks to natural populations.  The West Coast Salmon Biological 
Review Team concluded that the ESU had a moderately high risk for all viable salmonid 
population categories (Good et al. 2005). 

Recovery planning for LCR Chinook salmon is currently underway in both Washington 
(LCFRB, 2004) and Oregon.  Recovery planning efforts identify the current condition of 
populations within the ESU and outline measures that need to be taken to achieve viability. 
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Middle Columbia River Steelhead 

The MCR steelhead ESU includes all natural-origin populations in the Columbia River and 
tributaries upstream of the Hood and Wind River systems up to and including the Yakima 
River, but not including the Snake River Basin.  MCR steelhead were federally listed as an 
ESA-threatened species in 1999.  Historical run sizes may have exceeded 300,000 fish but 
only approximately 40,000 naturally-produced fish have returned in recent years. 

Recovery planning for MCR steelhead is currently underway (NOAA, 2006; NMFS, 2006).  
Recovery planning efforts identify the current condition of populations within the ESU and 
outline measures that need to be taken to achieve viability. 

Lower Columbia River Coho Salmon 

The LCR coho salmon ESU includes all naturally spawning populations in the Columbia 
River and its tributaries from the mouth of the Columbia River (including the Willamette 
River downstream of Willamette Falls) up to and including the White Salmon River and 
Hood Rivers.  The ESU was listed as threatened in 2005.  Out of an historical 23 populations, 
only two (Sandy and Clackamas Rivers) currently have appreciable natural productivity, and 
these populations have struggled in recent years.  Short-term and long-term trends in 
productivity are below replacement.  The large number of hatchery-produced fish is believed 
to pose genetic and ecological risks to natural populations; however, because of the large 
percentage of hatchery fish in the ESU, hatchery production may be a key component to help 
aid recovery of the ESU. 

Recovery planning for LCR coho salmon is currently underway in both Washington 
(LCFRB, 2004) and Oregon.  Recovery planning efforts identify the current condition of 
populations within the ESU and outline measures that need to be taken to achieve viability. 

Lower Columbia River Chum Salmon 

The LCR chum salmon ESU includes all naturally-spawned populations in the Columbia 
River and its tributaries in Washington and Oregon.  The ESU was listed as ESA-threatened 
in 1999.  Approximately 90 percent of the historical populations in the Columbia River Basin 
are extirpated or nearly extirpated.  The abundance of natural spawners was below 4,000 
adults in the 1980s and 1990s, but jumped up to approximately 20,000 in 2002, likely related 
to a number of natural and human-related factors.  However, short-term and long-term 
productivity trends are below replacement value.  The extirpation of approximately 17 
historical populations reduces spatial and genetic diversity and makes the ESU more 
vulnerable to impacts.  Three artificial production programs have been initiated in recent 
years (1998-2002) that focus on species conservation.  These programs may increase 
abundance but may not substantially reduce the extinction risk of the ESU.  Chum recovery 
goals for the ‘Upper Gorge’ region (Columbia River Gorge tributaries upstream of 
Bonneville Dam) were set forth in the Draft Lower Columbia Salmon Recovery and 
Subbasin Plan (LCFRB, 2004).  These goals include restoring Upper Gorge chum from a 
current population of less than 100 returning adults to 600 adults. 
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2.1.3  Salmon and Steelhead Use of the Project Area 

Condit dam has blocked access to upstream portions of the White Salmon River since 1913.  
For over 90 years, less than 3 miles of stream habitat has been available to salmon and 
steelhead between the dam and Bonneville Pool.  Only Chinook salmon and steelhead have 
been known to spawn and rear in the White Salmon River in recent years.  Based on recent 
genetic sampling (Smith et al., 2007), most of the Chinook salmon are likely hatchery strays 
or “dip-ins” from upriver stocks, meaning fish that only temporary enter the river before 
continuing their upstream migration.  The Interior Columbia Technical Recovery Team 
(TRT) considers MCR steelhead to have been extirpated from the White Salmon River.  The 
steelhead that currently use the river are most likely the out of District Population Segment 
(DPS) Skamania stock, which is not included in the MCR steelhead ESU. 

Few chum salmon have been observed upstream of Bonneville Dam in recent years.  Two 
carcasses were found in the White Salmon River in 2002 as part of Washington Department 
of Fish and Wildlife (WDFW) surveys, but none were found in 2003 and 2004 surveys.  The 
Willamette Lower Columbia-TRT has concluded that the White Salmon River is “occupied” 
by chum salmon (based on the 2002 findings) and has determined that it is likely an 
important component of the Upper Columbia Gorge Major Population Group.  The 
Willamette Lower Columbia-TRT believes that the White Salmon basin upstream of Condit 
dam may be essential for the recovery of this chum salmon ESU. 

Little is known about the historical status of coho salmon in the White Salmon River.  It is 
believed that suitable habitat exists upstream of the dam and that after dam decommissioning 
the White Salmon River could support coho salmon.  Coho salmon would most likely spawn 
in Rattlesnake Creek, Buck Creek, and possibly other tributaries to the mainstem. 

Upriver stocks in the Columbia and Snake River basins use the lower White Salmon River 
temporarily for thermal refuge but are not in the river for more than a few days or weeks. 

NMFS has identified the following habitat extents in the White Salmon River that exhibit 
PCEs in areas of critical habitat for the species.  Critical habitat has not yet been identified 
for LCR coho salmon. 

LCR Chinook salmon 

·  Spawning/rearing – the 2.8 miles just downstream of the dam 
·  Rearing/migration – 0.1 mile 
·  Migration/presence – 0.8 mile 
·  15.9-miles upstream of the dam may be essential for species recovery 
 

MCR steelhead 

·  Spawning/rearing – the 3.1 miles just downstream of the dam 
·  Migration/presence – 1.9 miles 
·  37.3-miles upstream of the dam may be essential for species recovery 
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CR chum salmon 

·  Migration/presence – 3.4 miles 
·  4.5-miles upstream of the dam may be essential for species conservation 
*Note:  The State of Washington Department of Ecology FSEIS (Ecology, 2007) states that 
it is unknown whether chum salmon would be able to ascend the falls at RM 2.6, which is 
downstream of the dam.  

 
2.2  EXPECTED IMPACTS OF DAM DECOMMISSIONING ON SALMON AND STEELHEAD  

The NMFS Biological Opinion (NMFS, 2006) and the Washington Department of Ecology 
FSEIS (Ecology, 2007) describe the expected impacts of dam removal on fish and other 
aquatic resources.  The following is a summary of these impacts: 

General Impacts: 
 
·  The sudden release of water and reservoir sediments from dam breaching will most 

likely be lethal to any anadromous fish residing at that time in the lower White Salmon 
River between the mouth and Condit dam, except for those that escape into the 
Columbia River (NMFS, 2006; Ecology, 2007). 

 
·  Most fish and other aquatic organisms in Northwestern Lake at the time of breaching 

will most likely be killed during breaching.  Some fish may survive and be flushed into 
the Columbia River (Ecology, 2007). 

 
·  All of the benthic macroinvertebrates present in the stream channel, such as freshwater 

mussels and aquatic insects, are likely to be killed by suffocation or burial during 
breaching.  Benthic macroinvertebrates will not recolonize until channel rebuilding 
processes produce suitable substrate. (Ecology, 2007). 

 
·  Sediment and wood delivered from breaching may create fish passage issues in the 

project area.  Fish could also be buried by sloughing banks (Ecology, 2007). 
 
·  For at least the first three months following breaching, conditions in the river are 

expected to be unsuitable to fish.  Refuge habitat would only be available upstream of 
the reservoir and in reservoir tributaries, but these areas will likely not be accessible 
until removal of the cofferdam by May of the following year (Ecology, 2007). 

 
·  Migration will be impacted for six months following breaching because of high 

suspended sediment levels.  Migration should be functional after this except for short-
term spikes of sediment during storm events or bank failures.  Subsequent sediment 
events following initial reservoir draining could affect all species, but affects are 
expected to be non-lethal and of short duration (NMFS, 2006). 

 
·  Fish in the Columbia River will only be displaced from an area near the mouth of the 

White Salmon River and migration in the Columbia River should not be significantly 



AQUATIC RESOURCES PROTECTION PLAN 
CONDIT HYDROELECTRIC PROJECT DECOMMISSIONING (FERC PROJECT NO. 2342) 

 Page 14 of 42 March 15, 2011 

impacted.  Some interference with foraging behavior and predator/prey relationships 
may occur in the Columbia River, but is likely to be of short duration (days to weeks) 
(Ecology, 2007).  A small number of adult LCR Chinook salmon and coho salmon, and 
adult LCR, MCR, SR, and UCR steelhead may be present in the Columbia River at 
time of breaching and may experience some impact (NMFS, 2006). 

 
Species-specific Impacts 
 
·  The greatest impact to salmon and steelhead is expected to occur to Lower Columbia 

River (LCR) Chinook salmon, which will have entered the river and spawned prior to 
dam breaching in October.  Dam breaching will likely be lethal to these fish and any 
redds (or nest of eggs) present in the river.  No LCR Chinook juveniles are expected to 
be present in the river at the time of breaching (NMFS, 2006).  One year class of 
naturally-produced Chinook fry are expected to be lost.  Significant recruitment and 
production of Chinook salmon is not expected until clean spawning gravels become re-
established in approximately three to five years (Ecology, 2007). 

 
·  Steelhead adults may be present in the river at the time of breaching, but NMFS 

anticipates that most of the naturally spawning steelhead in the lower river at this time 
will be out-of-DPS (Distinct Population Segment) Skamania Stock summer steelhead, 
and not ESA-listed Middle Columbia River (MCR) steelhead (NMFS, 2006).  Winter 
run steelhead may be able to access spawning sites upstream of the former reservoir 
area if passage through the cofferdam area is provided early enough in the spring.  If 
passage is not provided by at least May or June, then one year class of these fish would 
be lost.  Summer run steelhead returning the following year should be able to access 
suitable upriver habitat in the spring and early summer following breaching if passage 
through the cofferdam area has been re-established (Ecology, 2007). 

 
·  NMFS does not expect any Columbia River chum salmon to be present in the project 

area at the time of breaching.  CR chum have not been encountered during spawning 
surveys by WDFW in recent years.  Furthermore, CR chum would not begin entering 
the river until following dam breaching in October (NMFS, 2006).  River conditions 
will likely be unsuitable to any chum that do attempt to return to the river in the 
fall/winter following breaching.  Thus, one year class of these fish will be potentially 
lost.  Significant recruitment and production of chum is not expected until clean 
spawning gravels become re-established in approximately three to five years (Ecology, 
2007).  

 
·  Although they were historically present, the current status of LCR Coho salmon in the 

lower White Salmon River is unknown.  NMFS believes that existing habitat does not 
support a viable population of coho salmon in the White Salmon River (NMFS, 2006). 

 
·  Neither adult nor juvenile Upper Columbia River (UCR) spring Chinook salmon, Snake 

River (SR) spring/summer Chinook salmon, or SR sockeye salmon are likely to be 
present in October when the dam is breached.  Any of these fish which are present will 
either find refuge or be killed.  Both juvenile and adults may encounter pulses of 
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sediment in the Columbia River mixing zone during the spring upstream and 
downstream migration for the two years following removal, but this is not expected to 
result in injury or delayed migration.  Willamette fish (Upper Willamette River (UWR) 
spring Chinook salmon and UWR steelhead) are not expected to be impacted (NMFS, 
2006). 

 
Expected benefits 
 
·  Many long-term benefits are expected for MCR steelhead, LCR Chinook salmon, LCR 

coho salmon, and CR chum salmon.  These include restored access to 14 miles of 
habitat for Chinook salmon and 33 miles for steelhead, the restoration of the natural 
flow regime, and the restoration of natural sediment and large woody debris transport 
processes.  Benefits are expected to contribute to the recovery of MCR steelhead, LCR 
Chinook salmon, LCR coho salmon, and CR chum salmon (NMFS, 2006). 

 
In conclusion, the NMFS Biological Opinion states that the effect is greatest for the four 
species that historically occupied the White Salmon River: MCR steelhead, LCR Chinook 
salmon, LCR coho salmon, and CR chum salmon.  NMFS states that restoration of a spring 
run of Chinook salmon to the White Salmon River would be very beneficial to the ESU.  
NMFS also mentions that chum salmon may benefit from deposition of material near the 
mouth.  Continued dam operation (until breaching) will continue to block migration, alter 
flows, increase downstream temperatures, and interrupt natural channel processes (i.e., 
sediment and wood).  Breaching will have short-term impacts, primarily with respect to 
sediment; but ultimately, removal will eliminate several limiting factors and will restore the 
“conservation function of the designated critical habitat” (NMFS, 2006). 

NMFS has determined that the proposed action is not likely to jeopardize the continued 
existence of these species, or destroy or adversely modify designated critical habitat.  NMFS 
expects there will be both lethal and non-lethal take, but not likely to occur at an amount that 
would appreciably affect these ESUs (NMFS, 2006). 

2.3  REGULATORY  REQUIREMENTS  

Settlement Agreement 

According to the FERC FSEIS (FERC, 2002), the Condit Settlement Agreement included 
several measures intended to protect environmental resources during decommissioning 
activities.  The measures that most directly apply to salmon and steelhead are included below 
with a discussion of the action to be taken in response to the measure. 

Commence dam removal after October 1 to allow for trapping and salvage of Tule Fall 
Chinook salmon downstream of the dam. 

Response:  Trapping Chinook salmon and transporting around the construction 
area remains under consideration by the White Salmon River/Condit Dam 
Removal Working Group. 
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Excavate a series of fish protective pockets in the walls of the drain tunnel to allow fish 
to rest during upstream passage. 

Response:  The White Salmon River/Condit Dam Removal Working Group has 
determined that this activity is not necessary since access to habitat will be limited 
by the original construction cofferdams and excavation of these pockets could 
cause plugging of the tunnel. 

Remove cofferdams in the reservoir by the following May to allow salmonid passage to 
upstream habitats. 

Response:  Completion of this measure is described in the Project Removal 
Design Report. 

Complete all in-water work by the following August to lessen adverse impacts on fish. 

Response:  Some in-water work may be conducted after August if necessary to 
correct passage obstructions. 

Develop and implement a plan to protect the USFWS raceways at RM 1.4. 

Response:  The plan to protect the USFWS raceways is included as an appendix 
to this plan (Appendix B). 

FERC FSFEIS  

The FERC modifications to the settlement agreement include the following additional 
measures.  Only the measures that apply to fish resources are included.  The response to the 
measure is included. 

Implement a petroleum and hazardous substances control plan. 
 

Response:  This is addressed by the Spill Prevention, Control, and 
Countermeasures (SPCC) Plan. 

Implement a plan to conduct a post-breaching assessment of reservoir sediment 
conditions.  This should include a plan to map remaining reservoir sediments and to 
conduct geotechnical investigations.  Within 120 days after breaching, an assessment 
report and plan for stabilizing the reservoir bed should be submitted to FERC.  The 
report should address fish passage and should specify proposed measures for removing 
sediment or debris that may impede passage.  If blasting is proposed to dislodge 
sediment or woody debris, the report should include detailed plans, including location 
and timing of blasting activities. 

Response:  This is addressed by the Sediment Assessment, Stabilization, and 
Management Plan. 
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Develop a final wetland creation/riparian revegetation and monitoring plan within 120 
days following breaching. 

Response:  This is addressed through the Revegetation and Wetlands 
Management Plan. 

Develop the following plans prior to implementation for FERC approval:  1) canyon 
woody debris management, 2) sediment and erosion control, 3) protection of USFWS 
raceways, 4) noxious weed control, 5) recreational facilities removal and 
improvements, and 6) posting of warning signs and interpretive displays. 

Response:  This is addressed through the Woody Debris Management Plan, the 
Erosion Control Plan, the Spring Creek Natural Fish Hatchery Protection Plan, 
Revegetation and Wetlands Management Plan, the Recreational Facility Removal 
and Improvements Plan, and the Public Safety and Traffic Control Plan, 
respectively. 

Develop and implement a plan to capture fish prior to breaching, spawn them, and 
release progeny upstream of the reservoir area following decommissioning. 

Response:  This was considered by the White Salmon River/Condit Dam 
Removal Working Group.  The group decided to capture adult Tule Fall Chinook 
prior to dam breach and move them to the White Salmon River upstream of the 
reservoir.  In 2008, a Capture, Transportation, and Reintroduction Plan for Fall 
Chinook Salmon was developed and included a pilot study of methods for 
collection prior to dam removal.  This pilot project was completed in September 
2008 to test the approach recommended for this program and begin the 
reintroduction process ahead of dam decommissioning. 

National Marine Fisheries Services Biological Opinion  

The NMFS Biological Opinion (NMFS, 2006) outlines Reasonable and Prudent Measures 
that are necessary to monitor the incidental take of ESA-listed species resulting from the 
continuing operation or removal of the Condit Hydroelectric Project. The following measures 
are set forth in the Biological Opinion: 

Minimize incidental take from general construction by applying conditions to the 
proposed action that avoid or minimize adverse effects to water quality, riparian, and 
aquatic systems. 

Terms and Conditions: 

·  Confine the construction area to the minimum that is necessary to complete 
the project 

 
·  Develop a pollution and erosion control plan 
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Response:  This measure is addressed as part of a number of different mitigation 
plans.  These include the Erosion Control Plan; the Spill Prevention, Control, and 
Countermeasures Plan; the Sediment Assessment, Stabilization, and Management 
Plan; the Woody Debris Management Plan; Project Removal Design Report; and 
this Aquatic Resources Protection Plan.  Management components related to 
construction-related erosion and pollution are covered in the Erosion Control 
Plan; Spill Prevention, Control, and Countermeasures Plan; and Project Removal 
Design Report.  Identification and correction of fish passage issues are covered in 
this Aquatic Resources Protection Plan. 

Minimize direct take of listed species during adult salvage operations by following 
standard hatchery protocols for collecting, holding, and spawning brood stock. 

Terms and Conditions: 

·  PacifiCorp Energy will complete the plan in cooperation with the USFWS, 
Spring Creek National Fish Hatchery, and NMFS for collection and spawning 
of adult LCR Chinook salmon. 

 
·  The plan shall include standard hatchery protocols for the collection, holding, 

and spawning of adult Chinook salmon. 

Response:  This measure was considered by the White Salmon River/Condit Dam 
Removal Working Group.  See Section 2.5.1 below for more information. 

FERC shall require PacifiCorp Energy to report all observations of dead or injured 
salmon or steelhead adults or juveniles coincident with removal and restoration 
activities (noting whenever possible the species of these individuals) to NMFS within 
two days of their observance, and include a concise description of the causative event 
(if known), and a description of any resultant corrective actions taken (if any) to reduce 
the likelihood of future mortalities or injuries. 

Response:  This measure is addressed as part of this Aquatic Resources Protection 
Plan.  Protocols for fish identification and reporting of dead or injured salmon or 
steelhead are discussed below in Section 2.5.3. 

Washington Department of Ecology FSEIS 

The Washington Department of Ecology FSEIS (Ecology, 2007) specifies the following 
aquatic resources mitigation measures: 

Dam Breaching and Removal 

·  The dam will be breached in late autumn to take advantage of the rainy season 
when there will be fewer adverse effects on aquatic life. 
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·  Dislodging unstable sediment and woody debris will help ensure that the reservoir 
sediment is transported downstream over the predicted three- to five-year period 
and does not affect long-term water quality, pool depths, or spawning gravels. 

 
·  Heavy equipment should be used to cut channels through the tributary lake 

sediment delta at Mill Creek to hasten the creation of a stable stream channel and 
prevent fish passage blockage by the sediment (to be conducted by May 1). 

Post Removal 

·  After the initial dam breaching, sediment management will be conducted 
upstream of the dam until unstable slopes have been stabilized and areas of bare 
sediment in the former lakebed are revegetated. 

 
·  Heavy equipment should be used to cut through the delta and lake sediments 

overlaying the Mill Creek (RM 4.0) channel to avoid barriers to fish passage 
forming at head-cuts and to shorten the time required to stabilize the stream 
channel. 

 
·  If blasting is used to stabilize slopes or remove debris, it should be confined to 

daylight hours when salmonids are least likely to be actively moving. This will 
reduce the number of fish exposed to hydrostatic shock from blasting activities. 

Response:  These measures are addressed as part of the Sediment Assessment, 
Stabilization, and Management Plan and the Woody Debris Management Plan. 

Clean Water Act Section 401 Certification  

Washington Department of Ecology issued the 401 Water Quality Certification on October 
12, 2010. 

Clean Water Act Section 404 Permit  

The Section 404 Permit is pending as of the date of this plan. 

Federal Energy Regulatory Commission Surrender Order 

On December 16, 2010, the FERC issued an Order Accepting Surrender of License, 
Authorizing Removal of Project Facilities, and Dismissing Application for New License. On 
January 14, 2011, PacifiCorp Energy filed a Request for Clarification and Rehearing and 
Motion for Stay to the Commission.  As of the date of this plan, FERC has yet to issue a final 
order on this matter. 
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2.4  RELATIONSHIP TO OTHER PLAN COMPONENTS 

Recreation Facility Removal and Improvements Plan – As part of the Recreational Facility 
Removal and Improvements plan, educational signs will be placed at river access points to 
inform anglers and others about salmon, steelhead, and bull trout identification and proper 
handling and release. 

Sediment Assessment, Stabilization, and Management Plan – A primary objective of the 
sediment plan will be to ensure that sediment dynamics in the former reservoir area do not 
create passage issues on tributaries or within the mainstem.  This will require close 
coordination to adequately evaluate potential passage concerns and implement components 
of the Sediment Assessment, Stabilization, and Management Plan that are necessary to 
restore natural passage conditions. 

Woody Debris Management Plan – An objective of the Woody Debris Management Plan will 
be to ensure that wood dynamics do not create fish passage issues on tributaries or the 
mainstem, both in the reservoir area and in the lower mainstem downstream of the dam.  This 
will require close coordination to adequately evaluate potential passage concerns and 
implement components of the Woody Debris Management Plan that are necessary to restore 
natural passage conditions.  Also, large woody debris that is removed from the river, and has 
habitat value, will be made available to other organizations for habitat enhancement within 
the project area or elsewhere. 

Project Removal Design Report – As part of the Project Removal Design Report, PacifiCorp 
Energy originally considered creating pockets within the side walls of the tunnel that is bored 
through the base of the dam in order to facilitate fish passage through the tunnel.  However, 
after discussions with the White Salmon River/Condit Dam Removal Working Group, this 
action was not deemed necessary given the high probability the pockets would frequently 
fill-in with gravel and the risk that the pockets could contribute to log and debris jams within 
the tunnel.  The action was identified to be of little value to fish. 

Erosion Control Plan – The Erosion Control Plan outlines measures to be taken to minimize 
soil erosion and sedimentation during project operations. Components of the Erosion Control 
Plan will benefit salmon and steelhead by reducing the impacts of project operations on water 
quality and habitat.  The plan describes the following:  1) identification of critical areas,  2) 
best management practices (BMPs) to prevent erosion and sedimentation associated with 
project operations outside the reservoir project work area,  3) computations of potential soil 
loss,  4) timetable and schedule for Erosion Control Plan implementation, and  5) inspection 
schedule for erosion controls. 

Spill Prevention, Control, and Countermeasures (SPCC) Plan – The SPCC Plan outlines 
measures to be taken to prevent the discharge of pollutants to navigable waters and the 
environment during project operations.  Components of the plan will benefit salmon and 
steelhead by limiting the impacts of project operations on water quality and habitat.  The plan 
describes the following:  1) site security measures, 2) description of proper petroleum 
product transfer procedures, 3) descriptions of all appropriate BMPs, 4) spill contingency 
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plan,  5) personnel training practices and schedule, and  6) descriptions of record-keeping 
practices and management. 

Spring Creek Natural Hatchery Protection Plan – The Spring Creek Natural Hatchery 
Protection Plan outlines measures to be taken to protect the USFWS raceways on the lower 
White Salmon River and at the Spring Creek National Fish Hatchery.  These measures will 
protect the intake in the event that this facility is used in the future for collection of adult fish 
or rearing of juveniles in order to support recolonization efforts in the White Salmon River 
basin.  The Spring Creek Natural Hatchery Protection Plan is included as an appendix to this 
Aquatic Resources Protection Plan (see Appendix B). 

2.5  SALMON AND STEELHEAD MANAGEMENT STRATEGY  

2.5.1  Species Management Approach 

The approach to salmon and steelhead management will focus on the following components:  
1) minimize impacts to salmon and steelhead during dam decommissioning activities; 2) 
manage for fish passage throughout the project area, including the area of the existing 
reservoir, the lower ends of reservoir tributaries, and in the canyon downstream of the dam; 
and  3) report any incidence of impacts to salmon and steelhead over the course of 
decommissioning. 

A weir fish trapping effort targeting fall Chinook salmon was originally proposed in order to 
reduce the impact of breaching on any naturally spawning Chinook salmon in the lower river.  
Fall Chinook salmon spawn in the lower river in late summer/early fall (September) and 
would have their eggs in the gravel prior to dam breaching in October.  In 2007, the White 
Salmon River/Condit Dam Removal Working Group agreed that trapping and spawning of 
these fish was only necessary if the natural spawners represented a unique population that 
was distinct from the tule stock that is raised at the Spring Creek National Fish Hatchery or 
from other nearby stocks that may occasionally utilize the lower river.  The genetics study 
conducted over the past two years by the USFWS (Smith et al., 2007) determined that 
naturally spawning Chinook salmon in the lower river were related to either the hatchery 
stock at Spring Creek Natural Fish Hatchery or to fall stocks from the middle and upper 
Columbia River.  Based on these study results, fish trapping is not necessary as there does 
not appear to be a distinct stock that is associated with the White Salmon River.  However, 
White Salmon River/Condit Dam Removal Working Group discussions have led to the 
consideration of collecting adult Tule Fall Chinook salmon in the lower river prior to dam 
breaching and transporting these collected fish upstream of the project area.  A successful 
pilot project of capturing, transporting, and releasing salmon above Condit dam was 
completed in September 2008. 

2.5.2  Evaluation and Maintenance of Fish Passage 

Fish passage conditions will be evaluated over the course of decommissioning until channels 
have stabilized to the point where barrier formation is unlikely.  Passage conditions are 
evaluated for adult upstream migration for all anadromous species expected to use the project 
area.  Fish barriers will be corrected unless the passage barrier is part of the natural 
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geography of the riverbed.  Specific criteria for conditions that constitute a passage barrier 
are described in Table 2.1 and Table 2.2.  The timing of fish migrations is taken into 
consideration with these criteria in order to ensure that passage barriers are corrected prior to 
fish runs.  

In the White Salmon River mainstem, it is assumed that passage obstruction is unlikely due 
to the size of the river and the power available to transport material through the reach.  If 
obstructions do form in the mainstem, they are likely to be created by debris jams or sheet 
flow conditions near the river mouth.  Fish passage barriers are more likely to occur at the 
mouth of reservoir tributaries, where stream channels will re-form through headcuts that may 
form barriers.  Tributary passage may also become obstructed where new channels fail to 
initially re-form, and streamflow instead empties out onto mainstem terrace deposits and 
goes sub-surface.  Only a few tributary streams have suitable potential access for anadromous 
fish (Ecology, 2007).  Only these streams will be monitored for passability. 

2.5.2.1  Passage Monitoring Schedule 

The onset of passage monitoring will occur just prior to the onset of fish migrations in order 
to ensure that passage barriers are corrected prior to fish runs. JR Merit and Stillwater 
Sciences will commence monitoring for fish passage in April following the breach, prior to 
the beginning of the summer steelhead run. Management of passage conditions that may 
occur prior to May are limited to the activities related to reservoir sediment and wood 
management following breaching. Following the initial survey, monthly surveys will be 
conducted through September as well as following any high flow event that could potentially 
alter passage conditions (i.e., significant mobilization of sediment and wood). Beginning in 
October Year 1 (one year following the breach), passage surveys will only be conducted 
following high flow events, in order to capture passage conditions that may have changed. 
Special surveys targeting passage issues at tributaries will be initiated in response to any 
reports of potential passage concerns. Surveys will be concluded once the site has stabilized 
such that decommissioning-related activities no longer present a significant risk to fish 
passage. It is anticipated that up to 16 passage surveys will be conducted prior to the channel 
stabilizing. 

The 1912 cofferdam will be removed as soon as practicable after the dam breach. It is 
expected to be a barrier to migrating fish (Ecology, 2007), and thus managing for passage 
elsewhere in the project area prior to its removal will have little benefit. However, even if the 
cofferdam does not present a barrier or if it is removed sooner, restoring passage through the 
project area sooner than May will have limited benefit because of the adverse migration 
conditions that are expected to persist for the months following the breach as the river 
channel adjusts through the reservoir sediments. These activities are discussed in the 
Sediment Assessment, Management, and Stabilization Plan (PacifiCorp Energy, 2011), and 
the Woody Debris Management Plan (PacifiCorp Energy, 2011). 
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Aquatic Resources Monitoring Schedule 

 
 

2.5.2.2 Spatial Extent of Passage Monitoring 

Monitoring for passage conditions will occur in the mainstem White Salmon River and in 
mainstem tributaries that currently enter Northwestern Lake.  Passage monitoring will extend 
on the mainstem White Salmon River from the mouth to approximately RM 5.5.  The limit of 
the survey will extend upstream of the head of the former reservoir to account for potential 
headcut migration upstream of the reservoir. 

Significant fish habitat only exists in a few mainstem tributaries in the project area.  All of 
these flow into Nortwestern Lake.  They include Buck Creek (RM 5), Mill Creek (RM 4), 
Little Buck Creek (RM 3.5), and Spring Creek (RM 3.45) (Ecology, 2007).  Little Buck 
Creek and Spring Creek enter the lake in the downstream portion of the reservoir where the 
1912 bathymetry and historical photos indicate the presence of a steep-walled mainstem 
canyon.  For this reason, there is likely to be no potential for access into these tributaries by 
anadromous fish, and they therefore are not included in the area for passage monitoring.  The 
potential for anadromous access into Mill Creek, which is located further up the reservoir, is 
unknown, but looks possible based on an average gradient of 7 percent calculated from the 
1912 bathymetry.  Buck Creek, located near the upstream end of the reservoir, is likely to be 
accessible based on the low gradient determined from the 1912 bathymetry.  The downstream 
portions of these two streams will therefore be monitored for fish passage.  Additional 
tributary streams may be added to the list of streams to be surveyed according to 
observations following reservoir draining.  A map showing the reservoir tributaries to be 
surveyed for fish passage is included in Figure A-1 (Appendix A). 

2.5.2.3 Fish Passage Assessment Methods 

Each barrier survey will entail a preliminary survey to determine if there may be a potential 
barrier.  If a potential barrier exists based on this preliminary survey, then a detailed survey 
will be conducted to confirm if it is in fact a barrier and for which species and life-stage.  The 
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methods for the preliminary and detailed surveys are presented in their respective sections 
below. 
 
Monitoring will be performed by a 2-person team including at a minimum a fish biologist.  
The team will conduct a preliminary survey of the entire project area and will be familiar 
with access points and safe access techniques that may be needed for entry into isolated areas 
of the project area. 

Preliminary Survey 
 
The preliminary survey will use broad guidelines for passage criteria, as well as professional 
judgment, to classify potential obstructions as passable, potential barrier, or not passable.  
Sites classified as potential barriers will be further evaluated using the detailed survey 
method. 

During the preliminary survey, a visual inspection of passage conditions will be conducted 
throughout the entire project area.  Measurements will be taken at potential barriers to 
classify the passability of the obstruction.  If access for precise measurements is infeasible, 
then values may be estimated using professional judgment.  There may be specific site 
conditions where these preliminary survey criteria do not apply.  At these locations, 
professional judgment will be used to determine passability, and the detailed survey 
assessment will be applied in cases of high uncertainty.  Potential passage obstructions will 
be photographed and Global Positioning System (GPS) readings taken of their locations. 

Table 2-1  Preliminary Fish Passage Assessment Criteria 

Metric Units 
Passability 

Passable Potential Barrier Not Passable 
Falls height Feet < 4 4 – 11 > 11 
Jump pool 
depth 

As multiple of 
falls height 

> 1.5 0.5 – 1.5 < 0.5 

Velocity Feet-per-second 
(fps) 

< 8 8 – 14 > 14 

Gradient 

 

Percent Gradients less 
than stated for 
potential barrier 

> 225 ft at 12% 
> 100 ft at 16% 
> 50 ft at 20% 
> 25 ft at 24% 

Evaluate all cases 
exceeding 
potential barrier 
thresholds 

 
Detailed Survey 
 
Sites classified as potential barriers will be further evaluated using a detailed survey that 
relies primarily on the methods described in Powers and Orsborn (1985) (included as 
Attachment A), which outlines a process for evaluating different types of passage barriers.  
The types of passage barriers and reference to the evaluation methods to be used for each 
type are included in Table 2-2.  Field data will be recorded on a Fish Passage datasheet 
(Appendix D). 
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In some cases, due to access or other constraints, it may not be possible to take detailed 
measurements that are specified in the techniques for evaluating passability.  In these cases, 
professional judgment will be used to estimate the measurements used in the methodology.  
If passability is uncertain due to measurement limitations, a conservative approach will be 
employed by proceeding with correction of the potential passage obstruction. 

Table 2-2  Detailed Fish Passage Assessment Methods 
Barrier 
Type 

Description Evaluation Method 

Headcut or 
Falls 

Vertical or near vertical drop.  Most likely to 
occur on reservoir tributaries as new channel 
forms.  Likely a transient condition but may 
persist into fish migration periods. 

Powers and Orsborn (1985) method 
for assessing plunge pool conditions 
(for jumping), leaping abilities, and 
landing conditions. 

Chute Constrained, high velocity area. Could occur 
in reservoir tributaries or the mainstem.  
Potentially created by sediment or debris 
jams. 

Powers and Orsborn (1985) method 
for evaluation of passage conditions in 
chutes. 

Cascade Segment of sustained high gradient that 
exceeds sustained swimming abilities for 
fish.  Few rest spots available.  Most likely 
to occur in reservoir tributaries. Formation in 
the mainstem is likely to be only a transient 
condition. 

Powers and Orsborn (1985) method 
for Cascade Barriers. 

Sheet 
Flow 

Shallow rapid flow that is too shallow and 
too swift for passage. Most likely to occur at 
tributary deltas and possibly on the 
mainstem at the mouth. 

Use the following burst velocity 
thresholds and depth requirements. 
 
Species 

Burst Velocity 
(FPS) 

Depth 
(ft) 

Chum 
Coho 
Chinook 
Steelhead 

7.7 
10.6 
10.8 
13.7 

0.5 
0.4 
0.8 
0.6 

Source: Powers and Orsborn (1985) 
and Thompson (1972) 

Debris 
Jam 

Wood and sediment accumulations that 
obstruct passage.  Most wood jams allow 
passage because of jam complexity but may 
present passage issues in rare cases. 

Use professional judgment with 
reference to fish swimming and 
jumping abilities in Powers and 
Orsborn (1985). 

 
It is anticipated that obstructions on the mainstem White Salmon River are unlikely to occur 
due to the size of the river and its potential power to transport material through the reach. 
However, some debris jams or sheet flow conditions may persist near the river mouth. 
Obstructions at tributary stream inlets, within the old high-water line of Northwestern Lake, 
may be created as the streams re-form through headcuts. In this instance, new channels may 
fail to cut through mainstem terrace deposits sending the flow sub-surface. Only two 
tributary streams (Buck Creek and Mill Creek) located within the sediment delta of 
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Northwestern Lake are believed to have suitable potential access for anadromous fish 
(Ecology, 2007). 
 
Surveyors will identify confirmed passage barriers as either: (1) related to past project 
operations or decommissioning activities, or (2) of the natural geography of the riverbed. 
Locations and information of the passage barriers will be presented to PacifiCorp Energy and 
JR Merit for correction. There is at least one known natural passage barrier downstream of 
Condit dam; the State of Washington Department of Ecology FSEIS (Ecology, 2007) states 
that it is unknown whether chum salmon would be able to ascend the falls at RM 2.6 
(pictured on the front cover), which is downstream of the dam. 
 

2.5.2.4  Passage Correction Techniques 

Documentation of findings following each fish passage survey will be summarized and 
submitted to PacifiCorp Energy. Confirmed passage barriers that are determined to be related 
to past project operations or decommissioning activities will be corrected by JR Merit to re-
establish passage. Obstructions that are part of the natural geography of the riverbed, either 
on the mainstem or in mainstem tributaries, will not be altered as part of this effort. However, 
if passability is uncertain due to measurement limitations, a conservative approach will be 
employed by proceeding with correction of the potential passage obstruction. Corrective 
measures are further discussed in the Woody Debris Management Plan (PacifiCorp, 2011). 
 
Initially, PacifiCorp Energy considered excavating a series of “pockets” in the walls of the 
drain tunnel to allow fish to rest during upstream passage. However, the White Salmon 
River/Condit Dam Removal Working Group determined that this activity was unnecessary 
because access to habitat will be limited by the original construction cofferdams, and 
excavation of these pockets could cause debris entrapment within the tunnel. 
 
The following methods are available for addressing passage issues, given the suite of site 
conditions that may be encountered: 

Heavy machinery – Heavy machinery (excavators, backhoes, dozers, etc.) can be used to 
correct passage barriers in accessible areas.  This method applies to headcuts, debris jams, 
and sheet flow conditions where a deeper channel could be constricted.  It is assumed that 
machinery access will be unavailable in the steep canyon in the lower half of the reservoir 
area.  Portions of the mainstem may be accessible in the upper portion of the reservoir but 
sediment deposits and bank stability will have to be taken into account prior to movement of 
machinery into these areas.  This approach will likely be applied to both mainstem and 
tributary areas where access is possible.  See the Sediment Assessment, Stabilization, and 
Management Plan for areas that are expected to be accessible to heavy machinery. 

Hand tools – Hand tools can potentially be used to correct passage obstructions where other 
means are ineffective or in areas with difficult access.  Chainsaws, hand winches, and non-
mechanical hand tools may be effective in some cases where headcuts or debris jams are 
creating passage obstructions.  This approach applies to reservoir tributaries and to portions 
of the mainstem in the reservoir area and downstream of the dam.  The canyon downstream 
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of the dam is largely inaccessible for heavy machinery, and hand methods will have to be 
employed to address passage issues that arise in this area.  Depending on location, boat 
access or roped access can be used to gain access to the lower river.  Safety of entry (i.e., 
channel stability) and protection from fall hazards and water hazards will have to be ensured 
when applying this approach within the project area.  The Woody Debris Management Plan 
further discusses access and methods used to remove woody debris accumulations that may 
be creating passage issues in the project area.   

2.5.3  Reporting Requirements 

Dead or injured salmon or steelhead adults or juveniles will be reported according to the 
procedures outlined in the NMFS Biological Opinion (NMFS, 2006).  These procedures 
include making reports within two days of their observance.  Reports will include a concise 
description of the causative event (if known), and a description of any corrective actions 
taken to reduce the likelihood of future injuries or mortalities. 

Reports of dead or injured salmon or steelhead will be made to the PacifiCorp Energy project 
manager.  The project manager or assignee will notify the National Marine Fisheries Service 
per the NMFS 2006 Biological Opinion.  Notification is to be made to: 

Keith Kirkendall 
Chief, FERC and Water Diversions Branch 
National Marine Fisheries Service 
1201 NE Lloyd Blvd., Suite 1100 
Portland, Oregon 97232 
Telephone: 503-230-5431 
 

A letter template to NMFS and USFWS has been included in Appendix E. 
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3  BULL TROUT 

3.1  BULL TROUT HABITAT AND USE OF THE PROJECT AREA 

3.1.1  Bull Trout Habitat and Life History 

Bull trout exhibit four primary life history patterns (USFWS, 2005): 

Resident – Spend entire life in tributary or nearby streams in which they spawn and 
rear. 

Fluvial – Spawn and rear in tributary.  Migrate to larger river for growth until maturity. 
Adfluvial – Spawn and rear in tributary.  Migrate to a lake for growth until maturity. 
Anadromous – Spawn and rear in freshwater.  Migrate to the sea for growth until 

maturity.  Uncommon.  
 

Bull trout reach sexual maturity at four to seven years and can live 10 years or more.  
Spawning occurs August through December; however, spawning migrations can begin as 
early as April.  Resident fish and juvenile migratory fish prey on insects, zooplankton, and 
small fish but adult migratory fish are mostly piscivorous.  Bull trout have more specific 
habitat requirements than most other salmonids.  The main habitat characteristics include the 
following (Thurow, 1987 as cited in USFWS, 2002): 

Temperature – Most important.  Temperature greater than 15°C is believed to limit 
distribution.  Spawn in cold temperatures (often spring or groundwater fed) usually 
below 9-10°C.  Higher egg survival at 2° to 4°C compared to warmer temperatures 
(from McPhail and Murray, 1979).  Eighty to 95 percent survival at 2°to 4°C; 0 to 
20 percent survival at 8° to 10°C.  Juveniles prefer temperatures below 12°C (from 
Goetz, 1994).  They prefer cold water for migration but will migrate through 
warmer areas if there are cold-water refuges. 

Cover – Presence is correlated with complex cover (large wood debris, undercut banks, 
coarse substrate, pools).  Adults and juveniles often utilize side channels, stream 
margins, and pools with cover.  Winter habitat may be more important than 
summer.  

Substrate – Substrate composition has been correlated with juvenile abundance (from 
Rieman and McIntyre, 1993).  Bull trout eggs incubate about seven months so they 
are particularly susceptible to fine sediment and water quality degradation (from 
Fraley and Shepard, 1989).  This is the case for juveniles also, because they live on 
or within the streambed cobbles.  

Channel and hydrologic stability – Because of the close and long association with 
streambed material as eggs and young, they are particularly susceptible to channel 
and flow changes including scour, aggradation, and dewatering. 

Migration corridors – Important for recolonization, maintaining different life history 
patterns for diversity, for reducing hybridization with non-native char (i.e., brook 
trout), etc.  Blockages, either structural or water quality related, reduce access to 
habitat and migration areas. 
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3.1.2  Bull Trout Status and Recovery Planning 

The Columbia River population of bull trout was listed as a ‘threatened’ species under the 
Endangered Species Act on June 10, 1998 (USFWS, 2002).  With additional listings in 1998 
and 1999, all bull trout in the conterminous United States are now listed as threatened.  Total 
distribution of bull trout has been reduced by an estimated 40 to 60 percent since pre-
settlement due to local extirpations, habitat degradation, and isolation.  The remaining 
distribution of bull trout populations is highly fragmented (USFWS, 2002).  Habitat 
impairments include barriers, water quality degradation (mainly temperature and sediment), 
stream flow alterations, and channel modifications (e.g., channelization and cover removal) 
(USFWS, 2002). 

The Columbia River population of bull trout is one of four Distinct Population Segments 
(DPSs) in the country.  A total of 141 sub-populations have been identified in the Columbia 
River DPS (USFWS, 2005).  The Columbia River DPS is further divided into four 
geographic areas.  These include the following: 

1. Lower Columbia (downstream of Snake River confluence) 
2. Mid-Columbia (Snake River confluence to Chief Joseph dam) 
3. Upper Columbia (upstream from Chief Joseph dam) 
4. Snake River (Snake River basin) 

 
There are approximately 20 sub-populations in the Lower Columbia Region, which are 
spread throughout nine major tributary systems; one of which is the White Salmon River 
basin (USFWS, 2005).  The Condit dam project is located in Critical Habitat Unit (CHU) 19, 
which consists of portions of the Lewis, White Salmon, and Klickitat Rivers and other 
tributaries in southwestern and south central Washington (USFWS, 2005).  The Lewis River 
Basin has three bull trout populations, and the Klickitat River basin has one.  In order to 
support the conservation of the species, the Draft Bull Trout Recovery Plan (USFWS, 2002) 
concludes that it is necessary to maintain the existing populations and add five additional 
populations; four in the Lewis River basin and one in the White Salmon River basin 
(USFWS, 2002). 

Condit dam is considered the “likely” main cause for the decline of the White Salmon River 
sub-population because it isolates spawning and rearing habitat from mainstem Columbia 
River foraging habitat (USFWS, 2005).  There is also potential mortality to fish that may be 
present upstream of the dam due to passage over the spillway, mortality from passage 
through penstock and turbines, and lack of prey because of no passage of anadromous 
salmon (USFWS, 2002).  However, these impacts may be irrelevant because of the 
“extremely low” likelihood that bull trout are present upstream of the dam (USFWS, 2005). 

The USFWS has designated critical habitat for bull trout in the White Salmon River basin. 
Critical habitat is defined as areas that are essential to the conservation of the species at the 
time it is listed and may include areas currently occupied by bull trout or areas that are not 
occupied but are necessary for their conservation (USFWS, 2005).  Critical habitat in the 
White Salmon River basin extends from the mouth up to the barrier falls at RM 16.  This area 
is further divided into three segments: 1) mouth to Condit dam (RM 3.3), 2) the riverbed 
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under Northwestern Lake (RM 3.3 to 4.8), and 3) Northwestern Lake to RM 16 (USFWS, 
2005). 

The USFWS has identified eight primary constituent elements (PCEs) that are important for 
bull trout habitat in the White Salmon River basin (USFWS, 2005).  They include:  1) cool 
water temperatures;  2) complex stream channels;  3) good quality substrate;  4) natural 
hydrograph; 5) springs, seeps, and groundwater sources;  6) migratory corridors;  7) abundant 
food base; and  8) permanent water supply with good water quality. 

3.1.3  Bull Trout Use of the Project Area 

There have been two sightings of bull trout upstream of Condit dam, both by WDFW.  One 
10.75-inch fish was caught in a gill net in the spring of 1986 in Northwestern Lake.  The 
other, a 12-inch fish, was checked in the opening day creel census in April 1989.  Also, two 
reliable sightings were made by sport anglers downstream of Condit dam in recent years 
(WDFW, 1998 and Weinheimer, 2005, as cited in Ecology, 2007).  Since the initial two 
sightings of bull trout upstream of the dam in the 1980s, many years of surveying, including 
gill netting, creel censuses, snorkeling, electrofishing, and spawning surveys, have not 
recorded any bull trout. 

WDFW put forth a concerted effort to survey for bull trout throughout the mainstem and 
several tributaries upstream of Condit dam in 2000, 2001, 2002, and 2004.  No bull trout 
were found.  However, the mainstem between RM 7.6 and RM 32.5 was not surveyed.  The 
lack of suitable spawning and rearing habitat, and the lack of connectivity between areas of 
the basin due to the frequency of falls on the mainstem, limit the potential population density 
for bull trout and may make detection difficult  (Ecology, 2007).  The final WDFW report 
concluded that a small population of bull trout may exist upstream of Condit dam but at a 
very low density (Byrne 2005 as cited in Ecology, 2007). 

Based on the past survey information, it is believed that the potential for presence of bull 
trout upstream of the dam is “extremely low” (USFWS, 2005).  Bull trout occasionally seen 
in the lower White Salmon River downstream of the dam are believed to be fish originating 
from the Hood River that may periodically use the lower White Salmon River for rearing 
habitat (USFWS, 2005). 

3.2  EXPECTED IMPACTS OF DAM DECOMMISSIONING ON BULL TROUT 

Potential Harm 
 
If there are any bull trout upstream of the dam, then there is the potential for mortality or 
injury during breaching; however, as mentioned previously, the likelihood of bull trout 
presence upstream of the dam is low.  Even if bull trout are present upstream of the dam, the 
risk to these fish may be reduced because bull trout are less likely to use the lake habitats 
during the October period due to water temperatures (USFWS, 2002). 

There is the potential for impact to any bull trout residing in the lower river downstream of 
the dam during and following breaching.  Because there is believed to be no spawning 
population in the river downstream of the dam, the overall impact is expected to be relatively 
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low (USFWS, 2005).  Impacts may affect bull trout from the Hood River core population, but 
would be limited to a few, if any, individuals (USFWS, 2005). 

Suspended sediment inputs to downstream waters will create potential intermittent impacts 
on bull trout in the lower White Salmon River and Columbia River following dam breaching.  
The effects are expected to be short-term, occurring during flows with high suspended 
sediment loads.  During these periods, bull trout can utilize other foraging areas in the 
Columbia River, tributaries, or in the White Salmon River upstream of Northwestern Lake. 

Based on the above considerations, the USFWS has determined that “take” (to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such 
conduct) is reasonably certain to occur based on project actions.  In the opinion of the 
USFWS; however, the level of anticipated take is “not likely to result in jeopardy to the 
species or destruction or adverse modification of critical habitat” (USFWS, 2005). 

Potential Benefits 
 
Removal of Condit dam and restoring the fluvial life history form of bull trout in the White 
Salmon River is considered necessary for bull trout recovery within the Lower Columbia 
Recovery Unit (USFWS, 2002).  Removing the dam will restore connectivity between 
foraging, spawning, rearing, and overwintering habitat.  Furthermore, restoration of 
anadromous salmon will increase foraging opportunities for bull trout (USFWS, 2002). 
 
The USFWS (2005) lists the following impacts of dam removal on bull trout critical habitat 
components: 
 

Cool water temperatures – Removal will restore natural, cool-water temperature regime 
to inundated area and lower river. 

Complex stream channels – Removal will restore natural stream processes to the 2-mile 
inundated section and the lower river.  This will make possible more complex 
stream habitats over time. 

Good quality substrate – Availability of spawning gravels will increase within the 
former reservoir area and downstream of the dam. 

Natural hydrograph – Removal will restore a natural hydrograph to the river. 
Migratory corridors – Removal will restore anadromous fish passage and connectivity. 
Abundant food base – Removal will restore forage base (i.e., other salmonid species). 
Permanent water supply with good water quality – Water quality will be reduced 

temporarily due to dam removal (resultant high total suspended solids), but will 
improve over time.  Water quantity in the bypass reach will be improved. 

 
In summary, the natural biological and physical processes will be restored by dam removal.  
In the long-term, actions will benefit the diversity and abundance of the species. 

3.3  REGULATORY REQUIREMENTS  

In the 2005 Biological Opinion, the USFWS stated that no additional reasonable and prudent 
measures or terms and conditions were necessary beyond those outlined in the project design.  
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However, the USFWS outlined procedures to be followed in the case that any dead, injured, 
or sick endangered or threatened species are encountered.  The management strategy outlined 
in Section 3.5 addresses these requirements. 

Clean Water Act Section 401 Certification  

Washington Department of Ecology issued the 401 Water Quality Certification on October 
12, 2010. 

Clean Water Act Section 404 Permit  

The Section 404 Permit is pending as of the date of this plan. 

Federal Energy Regulatory Commission Surrender Order 

On December 16, 2010, the FERC issued an Order Accepting Surrender of License, 
Authorizing Removal of Project Facilities, and Dismissing Application for New License. On 
January 14, 2011, PacifiCorp Energy filed a Request for Clarification and Rehearing and 
Motion for Stay to the Commission.  As of the date of this plan, FERC has yet to issue a final 
order on this matter. 

3.4  RELATIONSHIP TO OTHER PLAN COMPONENTS 

Recreation Facility Removal and Improvements Plan – As part of the Recreational Facility 
Removal and Improvements Plan, educational signs will be placed at river access points to 
inform anglers and others about bull trout identification and proper handling and release. 

Sediment Assessment, Stabilization, and Management Plan – A primary objective of the 
sediment plan will be to ensure that sediment dynamics in the former reservoir area do not 
create passage issues on tributaries or within the mainstem.  This will require close 
coordination to adequately evaluate potential passage concerns and implement components 
of the Sediment Assessment, Stabilization, and Management Plan that are necessary to 
restore natural passage conditions. 

Woody Debris Management Plan – An objective of the Woody Debris Management Plan will 
be to ensure that wood dynamics do not create passage issues on tributaries or the mainstem, 
both in the reservoir area and in the lower mainstem downstream of the dam.  This will 
require close coordination to adequately evaluate potential passage concerns and implement 
components of the Woody Debris Management Plan that are necessary to restore natural 
passage conditions.  Also, wood that is removed from the river may be utilized to enhance 
habitat conditions within the project area or elsewhere in the system.  Potential benefits to 
bull trout will need to be considered in these activities. 

Project Removal Design Report – As part of the project removal design report PacifiCorp 
Energy originally considered creating pockets within the side walls of the tunnel that is bored 
through the base of the dam in order to facilitate fish passage through the tunnel.  However, 
after discussions with the White Salmon River/Condit Dam Removal Working Group, this 
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action was not deemed necessary given the high probability the pockets would frequently 
fill-in with gravel.  The action was identified to be of little value to fish. 

Erosion Control Plan – The Erosion Control Plan outlines measures to be taken to minimize 
soil erosion and sedimentation during project operations. Components of the Erosion Control 
Plan will benefit bull trout by limiting the impacts of project operations on water quality and 
habitat.  The plan describes the following:  1) identification of critical areas,  2) appropriate 
BMPs to prevent erosion and sedimentation associated with project operations,  3) 
computations of potential soil loss,  4) timetable and schedule for Erosion Control Plan 
implementation, and 5) inspection schedule for erosion controls. 

Spill Prevention, Control, and Countermeasures (SPCC) Plan – The SPCC Plan outlines 
measures to be taken to minimize pollutants during project operations.  Components of the 
SPCC plan will benefit bull trout by limiting the impacts of project operations on water 
quality and habitat.  The plan describes the following:  1) site security measures,  2) 
description of proper petroleum product transfer procedures,  3) descriptions of all 
appropriate BMPs,  4) spill contingency plan,  5) personnel training practices and schedule, 
and  6) descriptions of record-keeping practices and management. 

3.5  BULL TROUT MANAGEMENT STRATEGY  

3.5.1  Species Management Approach 

The bull trout management strategy outlines a procedure for reporting dead or injured bull 
trout, if they are encountered during dam removal activities.  The management strategy also 
includes measures to educate anglers on proper identification and handling protocols for bull 
trout.  A fish identification guide has been included in Appendix F. 

3.5.2  Reporting of Dead or Injured Bull Trout 

The reporting protocol discussed below relates to the reporting requirements in the case that 
bull trout are encountered in the project area.  In consideration of past surveys and anecdotal 
accounts, it is unlikely that any bull trout will be encountered during project operations.  
Nevertheless, a reporting and documentation procedure is outlined below that involves 
protocols for documentation of any dead or injured bull trout that are observed. 

The following components outline the reporting requirements.  These reflect requirements 
specified in the USFWS Biological Opinion (USFWS, 2005): 

1. The USFWS will be notified within three working days upon locating a dead, injured, 
or sick endangered or threatened species specimen. 

2. The notification will be made to the nearest USFWS Law Enforcement Office (see 
contact information below). 

3. The notification will include the date, time, precise location of the specimen, and 
other pertinent information. 

4. Care will be taken in handling sick or injured specimens to preserve biological 
materials for later analysis of cause of death, if that occurs. 

5. Care will be taken to not disturb evidence associated with the specimen. 
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Reports of dead, injured, or sick bull trout will be made to the PacifiCorp Energy project 
manager.  The project manager or assignee will notify the U.S. Fish and Wildlife Service per 
the USFWS 2005 Biological Opinion.  Notification is to be made to: 
 

USFWS Law Enforcement Office:  (425) 883-8122, or  
USFWS Western Washington Fish and Wildlife Office:  (360) 753-9440 

A letter template to NMFS and USFWS has been included in Appendix E. 
 

3.5.3  Protocols for Identification and Handling of Bull Trout by Sportfishers 

As part of the Recreation Facility Removal and Improvement Plan, interpretive materials will 
be provided at river access points to inform anglers of proper bull trout identification and 
handling techniques.  The specific interpretive materials to be used will be determined in 
conjunction with WDFW biologists and will be based on the latest accepted protocols.  
Because bull trout are ESA-listed as threatened, it is important for anglers to be able to 
accurately identify bull trout, and to use proper handling techniques when releasing bull trout 
back into the river.
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4  WESTERN POND TURTLES 

4.1  WESTERN POND TURTLE HABITAT AND USE OF THE PROJECT AREA 

4.1.1  Western Pond Turtle Habitat and Life History 

The western pond turtle (Actinemys marmorata; also known as Clemmys marmorata or Emys 
marmorata) is one of two native turtles in Washington State; the other is the painted turtle 
(Chrysemys picta).  Western pond turtles range from the Puget Sound lowlands to Baja 
California.  Their presence in southern British Columbia, Canada may reflect introductions 
(www.natureserve.org).  There are two subspecies of A. marmorata; A. marmorata 
marmorata, which is the northwestern pond turtle and A. marmorata pallida, which is the 
southwestern pond turtle.  Central California represents the southern end of the range for the 
northwestern pond turtle and the northern end of the range for the southwestern pond turtle. 

In Washington State, pond turtles historically ranged in western Washington from the Puget 
Sound Lowlands to the Columbia River Gorge.  Currently, there are only two wild 
populations of western pond turtles in the state, both of which are located in the Columbia 
River Gorge.  One of these is a lake and pond complex in Klickitat County, and the other is a 
pond complex in Skamania County (Hays et al., 1999).  Other populations in the state are the 
result of re-introduction programs and are supplemented with captive broodstock.  The total 
number of turtle individuals in Washington State is estimated at approximately 1,250 
(www.zoo.org/conservation/pond_turtle.html); however, 80 to 85 percent of these were the 
result of a captive breeding and re-introduction program.  Only 250 to 350 individuals were 
believed to comprise the Skamania and Klickitat populations in the late 1990s. 

Western pond turtles are highly aquatic.  They are found in streams, ponds, lakes, and 
wetlands; however, they are more often associated with slow-water areas along rivers and 
streams than with ponds.  They are typically rare or absent in reservoirs, impoundments, 
canals, or other bodies of water heavily altered by humans.  They often occupy backwater 
habitats in rivers with slow current and available basking sites, and they avoid heavily shaded 
areas.  Western pond turtles also require terrestrial habitats for a number of uses, including 
nesting, overwintering, dispersal, and in some cases, aestivation (Hays et al., 1999). 

Because turtles are poikilothermic (“cold blooded”), basking is therefore important for 
thermoregulation.  Basking may occur throughout the year, but is highest in mid-June and in 
September.  For basking, turtles use aquatic vegetation (emergent or floating), logs, rocks, 
and occasionally mud or sand banks.  Aquatic basking may occur in thermally suitable water 
that is shallow and close to shore or concealed by floating vegetation (Hays et al., 1999).  
Cold water temperatures adversely affect populations.  Western pond turtles have been 
observed active in temperatures ranging from 1-2°C to 38°C, but they typically come out to 
bask only after surface water temperatures remain at or above 15°C (Hays et al., 1999; 
Buskirk, 2002), and they tend to avoid water above 35°C (Hays et al., 1999). 

Turtles may be inactive for a considerable portion of the year, especially in colder areas. 
Hibernation occurs in the winter during the cold months.  In Washington, turtles overwinter 
in the mud bottoms of lakes or ponds or in upland areas near water (Hays et al., 1999).  
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Juveniles typically overwinter in the water.  Reduced activity typically begins around mid-
October or November and lasts until March or April.  Western pond turtles have a home 
range that is usually less than a few acres, but they may overwinter on land up to 500 meters 
from water (Hays et al., 1999).  In some cases, turtles may enter a period of aestivation 
during the warm summer months.  This period of inactivity may happen periodically 
throughout the hot and dry season (Hays et al., 1999). 

Turtles are omnivorous and generalists.  They mostly forage on aquatic insect larvae, but 
have also been known to feed on vertebrate carrion.  They do not often feed on plants, except 
for post-partem females, which sometimes feed on cattails and bulrushes (Hays et al., 1999).  
Food must be swallowed in the water. 

Nesting occurs from May to mid-July in soils with little vegetative cover, usually within 100 
meters of water, but up to 400 meters (Hays et al., 1999).  In Washington, turtles use 
wetlands with open uplands for nesting.  It is typical for turtles to nest beneath or near 
Oregon white oak (Quercus garryana).  They often seek out nests under logs or small shrubs 
(Hays et al., 1999).  In the Columbia Gorge populations, most females nest each year, 
sometimes with two clutches in a year.  Nesting occurs from the end of May to early July, 
with peak nesting in mid-June (Hays et al., 1999).  Clutch size ranges from two to 13 eggs, 
with a mean of 6.5.  Incubation time ranges from 95 to 127 days (Hays et al., 1999).  Turtles 
require more than 10 years to attain sexual maturity.  Some individuals may live a total of 50 
to 70 years (Hays et al., 1999). 

There are a number of current threats to western pond turtles.  These include harvest, direct 
mortality, habitat alterations, introduced predator species, and disease.  Bull frogs are an 
introduced species that are known to prey on juvenile pond turtles in the Columbia Gorge 
populations.  Largemouth bass may also prey on turtles.  Many other native and non-native 
species prey on pond turtles, including mammals, raptors, snakes, and fish (Hays et al., 
1999).  Drought, diseases, and parasites can also harm or kill turtles.  A disease killed many 
individuals in the Klickitat County population in 1990 (Hays et al., 1999). 

4.1.2  Western Pond Turtle Status and Recovery Planning 

The western pond turtle was listed as an endangered species in Washington State in 1993. 
The turtle is also listed as a species of special concern by the USFWS and as a sensitive 
species by the US Forest Service (Hays et al., 1999).  The original decline of turtles in the 
state was possibly related to commercial harvest for food.  Following these impacts, recovery 
was made difficult due to habitat alterations including wetland filling, dam construction, 
water diversion, introduced species (i.e., bullfrogs and warmwater fish), loss of lakeside 
emergent vegetation (i.e., from grazing), and fire suppression that increases shade on nesting 
grounds (Hays et al., 1999). 

Washington populations require a recovery program to ensure survival until sources of 
mortality can be reduced or eliminated.  The goal of the recovery program is to re-establish 
self-sustaining populations in the Puget Sound and Columbia Gorge areas.  This entails 
establishing at least five populations with at least 200 turtles apiece, with no more than 70 
percent adults, in relatively protected habitat.  Core sites include wetland complexes that are 
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less susceptible to catastrophes than single water bodies.  For downlisting to a state 
“sensitive” species, there will need to be a total of seven populations that meet the above 
criteria (Hays et al., 1999). 

A captive breeding program is underway to build populations in Washington.  A head-start 
program is used to increase survival of hatchlings from wild nests.  The captive breeding is 
conducted primarily at the Woodland Park Zoo in Seattle.  Most of the re-introduction efforts 
are located in the Puget Sound Lowlands, although some captive bred turtles have been 
released into the Columbia Gorge populations over the years.  Measures have been taken to 
control introduced predators, including bullfrogs and warmwater fish.  WDFW has also 
conducted land acquisition for western pond turtle habitat in Klickitat County (Hays et al., 
1999). 

4.1.3  Western Pond Turtle Use of the Project Area 

Pond turtles were first identified in the project area in 1993 (PacifiCorp Energy, 2001, as 
cited in FERC, 2002).  They had not been found previously during surveys by PacifiCorp 
Energy in 1991 and 1992.  In surveys conducted by the US Forest Service in June 1995, one 
turtle was located near the dam and one in Northwestern Lake.  WDFW conducted one 
survey in 1996 and two surveys in 1997, but no turtles were found during these efforts 
(FERC, 2002).  Flood damage in 1996 lowered lake levels which may have reduced the 
available turtle habitat in the lake (FERC, 2002; US Forest Service, 2002). 

In response to recommendations for turtle surveys prior to dam decommissioning (FERC 
2002), PacifiCorp Energy contracted for a turtle survey and trapping effort in the summer of 
2004.  This effort was led by Frank Slavens, former curator of reptiles at Woodland Park Zoo 
and a local turtle expert.  As part of this survey, basking traps were deployed at numerous 
potential basking locations throughout the reservoir for 34 days from June 14 to July 15, 
2004.  The traps were checked daily for turtles.  Other observations for turtle presence were 
made on the lake during this period.  No turtles were trapped or observed during this survey.  
Mr. Slavens reported that conversations with residents and fishermen in the lake area 
indicated turtle sightings in the past, but nothing in the few years prior to the survey (Slavens, 
2004). 

The survey history suggests that turtles are most likely not currently present in the lake.  This 
is likely due to unfavorable habitat conditions, caused by cold water temperatures and lack of 
aquatic vegetation (FERC, 2002).  There is also a lack of basking logs, which may be 
partially related to flood damage in 1996, which washed the flashboards from the dam, 
temporarily lowered the lake level, and washed many logs downstream.  Adjacent terrestrial 
nesting habitat is also believed to be limited because of steep, rocky shoreline, residential 
development and forested areas (FERC, 2002). 

4.2  EXPECTED IMPACTS OF DAM DECOMMISSIONING ON WESTERN POND TURTLE 

HABITAT  

Dam decommissioning would remove stillwater habitat that is potentially used by the 
western pond turtle (FERC, 2002).  However, pond turtle habitat in the lake is of poor quality 
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and unsuitable to assist in the recovery of the species (US Forest Service, 2002).  For these 
reasons, dam decommissioning is believed to only eliminate “low-quality” western pond 
turtle habitat (FERC, 2002) and is not expected to affect the recovery of the species. 

4.3  REGULATORY REQUIREMENTS  

FERC identified the following measure in the FSEIS (FERC, 2002), in addition to the 
measures included in the Settlement Agreement: 

Develop, and upon Commission [FERC] approval, implement a plan to protect any 
western pond turtles that may be found in the project area, including surveys and 
relocation. 

FERC (2002) recommended a trapping program be conducted in Northwestern Lake prior to 
dam removal.  It specified that if any turtles were found, they could be relocated to suitable 
habitat nearby.  The FERC recommendation was based on the Columbia River Gorge 
National Scenic Area Consistency Determination for the FSEIS, and from comments from 
WDFW that recommended a trapping program in case there are any individual turtles in the 
lake area (US Forest Service, 2002).  In response to these recommendations, a turtle survey 
and trapping effort was conducted in Northwestern Lake in the summer of 2004 by Frank 
Slavens, a local turtle expert.  No turtles were observed as part of this effort (Slavens, 2004). 

In January 2008, PacifiCorp Energy contacted WDFW to discuss the current information on 
western pond turtles at Condit dam, in order to evaluate whether additional effort to trap 
pond turtles was necessary.  The 2004 trapping attempt did not find any evidence that turtles 
were still present in the reservoir despite 34 days of trapping.  WDFW replied (e-mail dated 
January 23, 2008) that while it is possible that individuals may still exist in the lake, there is 
probably not a viable population and additional trapping effort was not necessary to 
document their presence.  WDFW considers the lake to be poor habitat for pond turtles due 
to its cold water conditions.  Rather than conducting another full season of trapping, 
PacifiCorp Energy proposes to develop a plan for coordination with WDFW to capture and 
relocate turtles if they are found during decommissioning activities.  Trapping would only be 
attempted if, through consultation with WDFW, it was decided that something significant has 
changed to warrant the effort. 

Clean Water Act Section 401 Certification  

Washington Department of Ecology issued the 401 Water Quality Certification on October 
12, 2010. 

Clean Water Act Section 404 Permit  

The Section 404 Permit is pending as of the date of this plan. 

Federal Energy Regulatory Commission Surrender Order  

On December 16, 2010, the FERC issued an Order Accepting Surrender of License, 
Authorizing Removal of Project Facilities, and Dismissing Application for New License. On 
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January 14, 2011, PacifiCorp Energy filed a Request for Clarification and Rehearing and 
Motion for Stay to the Commission.  As of the date of this plan, FERC has yet to issue a final 
order on this matter. 

4.4  RELATIONSHIP TO OTHER PLAN COMPONENTS 

Western pond turtle management relates to all plan components that involve project staff 
working in the reservoir area prior to breaching.  These individuals could potentially observe 
turtles in the reservoir area during the performance of decommissioning-related activities.  In 
this context, many of the plan components potentially have some relation to western pond 
turtle management. 

4.5  WESTERN POND TURTLE MANAGEMENT STRATEGY  

4.5.1  Species Management Approach 

Based on the results of the 2004 survey, past surveys dating back to 1996, and comments 
from WDFW regarding the quality of habitat available in Northwestern Lake, it is believed 
that turtles are unlikely to be present in the reservoir.  The species management approach 
therefore involves raising awareness of potential turtle habitat areas and outlines a 
management approach (i.e., trapping and relocation) in the case that any western pond turtles 
are observed during project operations.  

The approach to western pond turtle management involves a number of components, 
including the following: 

1) Educating project staff in identification of western pond turtles 
2) Establishing reporting requirements if western pond turtles are observed 
3) Procedures to be followed for capture and relocation of any western pond turtles that 

are observed in the reservoir 
 

These recommendations apply to the decommissioning period – summer through dam 
removal in fall/winter. 

4.5.2  Turtle Identification Materials 

Potential habitat areas consist primarily of suitable basking sites where turtles would most 
likely be observed if they are present.  These sites would typically be dispersed along the 
margins of the reservoir where potential basking features, such as logs, rocks, or floating 
vegetation are located.  

Project staff (PacifiCorp Energy representatives and dam removal crews) working in areas of 
potential turtle habitat will be provided index cards containing pertinent information for 
identification of western pond turtles.  The identification information consists of the western 
pond turtle fact sheet produced by Washington Department of Natural Resources (WDNR).  
Permission to use this fact sheet for the Condit project has been granted by Lisa Hallock of 
WDNR.  The information includes a key features sheet with photos of key identifying 
features of the turtles.   The packet is provided as Appendix C. 
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4.5.3  Documentation and Reporting  

If western pond turtles are observed during the decommissioning period (late summer 2011 
through dam removal in fall/winter 2012), the location, date, and time of observation should 
be noted. There are a few different species of turtles that could potentially utilize 
Northwestern Lake.  In addition to the western pond turtle, these include the painted turtle 
(Chrysemys picta) and the slider (Trachemys scripta).  These turtles have markings that are 
distinct from the western pond turtle; however, positive identification may be difficult if 
turtles are observed from a distance without magnification or if turtles are only seen briefly.  
The turtle identification packet also includes photos and descriptions of the key features of 
the western painted turtle and the slider.  Efforts should be made to note the defining 
characteristics of any turtles observed.  If possible, photographs should be taken of the 
turtles.  The location, date, and time of observation should be noted.  GPS coordinates or 
other means of accurately documenting the location, should be recorded. 

PacifiCorp Energy biologists will consult with the WDFW district biologist to review the 
reported information.  Good evidence such as photos and follow-up visual confirmation by 
WDFW or PacifiCorp Energy biologists will be required to confirm the presence of turtles.  
Based on the reliability and significance of the information, WDFW may request an attempt 
to trap turtles.  Trapping would only be required if biologists determine that something 
significant has changed since the 2004 trapping survey such as discovery of a new turtle 
population. 

Documentation information should be reported as soon as possible to the PacifiCorp Energy 
project manager or PacifiCorp Energy biologist.  The contact information is provided below: 

Tom Hickey PacifiCorp Energy (503) 813-5685 

Mike Ichisaka, PacifiCorp Energy (503) 813-6617 

Upon receipt of the information PacifiCorp Energy will contact WDFW (David Anderson) 
and report turtle sightings. 

4.5.4  Turtle Collection and Relocation Protocol 

If turtles are observed during the decommissioning and if requested by WDFW, localized or 
spot trapping with basking traps may be conducted to target specific areas where turtles were 
present.  The trapping effort would not exceed the duration of the previous trapping effort 
(less than 34 days).  PacifiCorp Energy anticipates that WDFW would direct the trapping 
effort so scientific collection permits would not be needed.  All turtles (even non-native) 
captured would be held and relocated per direction from WDFW. 
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Figure A-1 Reservoir Tributaries 
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Spring Creek National Fish Hatchery Protection Plan 

Appendix B 
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Western Pond Turtle ID Guide 

Appendix C 
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Note: this identification guide is intended to be printed as a two-sided 4”x6” index card. 
 

 

Red-eared slider 
(Trachemys scripta) 

non-native 

Painted  Turtle  

(Chrysemys picta) 

native 

From: Washington Herp Atlas, 2005. Washington Natural Heritage 
Program, WDFW, and USDI BLM 
(www1.dnr.wa.gov/nhp/refdesk/herp/speciesmain.html) 

Other species that may 
be encountered 

 

(note that Pacific pond turtle has no 
yellow stripes or red markings) 

Status: 

� State Endangered (WA) 
� Federal Species of 

Concern 
IF FOUND: 

� Note the location, date, 
and time of observation 

� Record GPS coordinates 
or other means of accurately 
documenting location 

� As soon as possible, 
contact one of the following 
PacifiCorp Energy contacts: 

� Tom Hickey (senior  
project manager) 

� (503) 813-5685 
� Mike Ichisaka (biologist) 
� (503) 813-6617 
 

Pacific Pond Turtle (Actinemys marmorata) 

From: Washington Herp Atlas, 2005. Washington Natural Heritage Program, WDFW, and USDI BLM (www1.dnr.wa.gov/nhp/refdesk/herp/speciesmain.html) 
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Fish Passage Assessment Data Sheet 
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Condit Dam Removal Fish Passage Observation Form 

Stream_____________________________ Page ____ of ______ 

Crew:______________________________ Date:_____________ 

  

Obstruction Type 
 (Circle one) 

GPS Location 
(UTM NAD 83) 

Passage 
Barrier 
(Y, N, or 
potential) 

Unit 
Length  

Average 
Depth  

 

Jump Pool 
Depth 

(falls, chute, 
or cascade) 

Height 
Of 

Falls 

Velocity 
(fps) 

Gradient 
% 

Notes 
(include photo #’s and 

descriptions) 

Falls           Chute 

Cascade     Sheet Flow 

Debris Jam 

         

Falls           Chute 

Cascade     Sheet Flow 

Debris Jam 

         

Falls           Chute 

Cascade     Sheet Flow 

Debris Jam 

         

Falls           Chute 

Cascade     Sheet Flow 

Debris Jam 

         

Falls           Chute 

Cascade     Sheet Flow 

Debris Jam 

         

Obstruction Type:  See Table 1 on reverse side for descriptions. 
GPS Location (UTM NAD 83). 
Passage Barrier? (Y, N, or potential) Use tables 1 – 3 to determine fish passage. 
Unit Length:  measure longitudinal distance of the obstruction. 
Average Depth: take several water depth measurements within chute, cascade, and sheet flow obstructions to get an approximate average. 
Jump Pool Depth:  measure the deepest section of pools at the base of water fall, chute, and cascade obstructions. 
Height of Falls, Velocity, and % Gradient:  measure where possible, otherwise, estimate.
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Table 1 Barrier Descriptions 
Barrier Type Description 

Headcut or Falls 
Vertical or near vertical drop. Most likely to occur on reservoir tributaries as 
new channel forms. Likely a transient condition but may persist into fish 
migration periods. 

Chute 
Constrained, high velocity area. Could occur in reservoir tributaries or the 
mainstem. Potentially created by sediment or debris jams. 

Cascade 

Segment of sustained high gradient that exceeds sustained swimming 
abilities for fish. Few rest spots available. Most likely to occur in reservoir 
tributaries. Formation in the mainstem is likely to be only a transient 
condition. 

Sheet Flow 
Shallow rapid flow that is too shallow and too swift for passage. Most likely 
to occur at tributary deltas and possibly on the mainstem at the mouth. 

Debris Jam 
Wood and sediment accumulations that obstruct passage. Most wood jams 
allow passage because of jam complexity but may present passage issues in 
rare cases. 

 

Table 2 Fish Passage Assessment Criteria for Headcut, Falls, Chute, or Cascade 

Metric Units 
Passability 

Passable Potential Barrier Not Passable 
Falls height Feet < 4 4-11 > 11 

Jump pool depth 
As multiple of falls 

height > 1.5 0.5 – 1.5 < 0.5 

Velocity 
Feet-per-second 

(fps) 
< 8 8 – 14 >14 

Gradient Percent 
Gradients less than 
stated for potential 

barrier 

> 225 ft at 12% 
> 100 ft at 16% 
> 50 ft at 20% 
> 25 ft at 24% 

Evaluate all cases 
exceeding 

potential barrier 

 

Table 3 Burst velocities Thresholds and Depth Requirements for Sheet Flow Passage. 
Species Burst Velocities (fps) Depth 

Chum 7.7 0.5 
Coho 10.6 0.4 
Chinook 10.8 0.8 
Steelhead 13.7 0.6 
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USFWS and NMFS Letter Template 

Appendix E 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

Date 
 
 
Keith Kirkendall 
Chief, FERC and Water Diversions Branch 
National Marine Fisheries Service 
1201 NE Lloyd Blvd., Suite 1100 
Portland, Oregon 97232 
Telephone: 503-230-5431 
 
USFWS Western Washington Fish and Wildlife Office 
510 Desmond Dr. SE Ste. 102 
Lacey, WA 98503 
(360) 753-9440 
 
RE: Listed and anadromous fish mortality observations at Condit dam decommissioning area 
 
 
Dear Mr. Kirkendall and USFWS, 
 
During recent surveys at the Condit dam decommissioning area, observations of fish 
mortalities were observed.  This letter is being sent to you to fulfill reporting requirements 
specified in the National Marine Fisheries Service 2006 and United States Fish and Wildlife 
Service’s 2005 Biological Opinions.  Surveyors observed (enter number of fish) between 
(date and date, include time if possible).  The observations included (list number by species 
and life stages, if possible), believed to be a result of _______.  PacifiCorp Energy continues 
to work to protect aquatic resources during the removal of Condit dam and will work to 
correct any ongoing causes of mortality, if possible. [Include specific steps to be taken to 
avoid mortalities in the future, where possible] 
 
[Note: Surveyors will note, whenever possible, the species of these individuals in a letter 
addressed to NMFS within two days of their observance, and include a concise description of 
the causative event (if known), and a description of any resultant corrective actions taken (if 
any) to reduce the likelihood of future mortalities or injuries] 
 
If you have any questions, please contact me at (503) 813-5685. 
 
 
Signed,  
 
 
 
Tom Hickey 
PacifiCorp Energy Project Manager 
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bull trout  
(Salvelinus confluentus) 

 
http://www.allfishingbuy.com/Fish-Species/Salmon-Trout-Family-Species.htm  

 
 
 

 
 Photo by Bart Gammett, USFS 
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steelhead 
(Oncorhynchus mykiss) 

 
http://www.allfishingbuy.com/Fish-Species/Salmon-Trout-Family-Species.htm  

 

steelhead adult 

 
http://www.allfishingbuy.com/Fish-Species/Salmon-Trout-Family-Species.htm  

steelhead juvenile 

 
Juvenile steelhead. Photograph by Chris Adams, California Department of Fish and Game. 



 

  

chum salmon 
(Oncorhynchus keta) 

 
http://www.allfishingbuy.com/Fish-Species/Salmon-Trout-Family-Species.htm  
 

 
Photo from Fisheries and Oceans of Canada. http://www.pac.dfo-mpo.gc.ca/fm-gp/rec/species-especes/chum-keta-eng.htm 
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Chinook salmon 
(Oncorhynchus tshawytscha) 

  
http://www.allfishingbuy.com/Fish-Species/Salmon-Trout-Family-Species.htm  

 
 

 
 
Photo from Alaska Dept. of Fish and Game. http://www.cf.adfg.state.ak.us/geninfo/finfish/salmon/salmspecies.php 

 



 

  

coho salmon 
(Oncorhynchus kisutch) 

 
http://www.allfishingbuy.com/Fish-Species/Salmon-Trout-Family-Species.htm 

 
 

 
 
Photo from Alaska Dept. of Fish and Game. http://www.cf.adfg.state.ak.us/geninfo/finfish/salmon/salmspecies.php 
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CONDIT DAM REMOVAL - AQUATICS MONITORING

Sediment aggradation monitoring data sheet

Hatchery: Page: of
Date:

Start Time:

End Time: Crew:

Staff Gauge:

DOMINANT 
SUBSTRATE

Percentc Code Percentc Code

a

b
1 Organic Material/Woody Debris

that will not change in elevation or easily burried (such as the cement 2 Mud/Clay/Silt

 wall of the fish ladder). The BM will allow calculation of changing 3 Sand

4 Small gravel 4-16 mm (0.1-0.6 in.)
c

5 Large gravel 16-64 mm (0.6-2.5 in.)

6 Cobble 64-250 mm (2.5-10 in.)

7 Rubble 250-400 mm (10-16 in.)

8 Boulder > 400 mm (>16 in.)

9 Bedrock / Cement

SUBDOMINANT 
SUBSTRATE

BM: Benchmark is established on the first visit.  It is a known flat location 

 sediment depths if the water surface elevation is also changing. 

Dominant percent + subdominant percent do not need to total 100.

Substrate Codes

8

9

10

Stations are pre-determined on first visit.

Elevation

5

6

7

NotesStation a

BMb

1

2

3

4

Water 
Depth

 

 

 

 

 


