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California sea lions, the numbers of 
salmon being consumed remained high. 
Had those sea lions not been removed, 
however, up to 1000 additional salmon 
may have been consumed over the last 
two years.

Habitat Protection and 
Improvement Actions
Columbia River habitat, both estuary 
and tributary, is important to salmon in 
their complex life cycle. Each year, the 
Action Agencies spend tens of millions of 
dollars under the RPA and the Columbia 
Basin Fish Accords to implement actions 
that improve the quantity and quality of 
habitat used by salmon in the estuary 
and tributaries. In coordination and 
partnership with tribes and federal, 
state, and local parties, the Action 
Agencies are increasing the volume of 
water in streams, installing or retrofi tting 
fi sh screens at water diversions to 
keep fi sh safely out of irrigation 
canals, reconnecting side channels 
and fl oodplains to add complex and 
diverse habitats, removing barriers to 
fi sh passage, and acquiring easements 
or other protective interests for riparian 
areas along tributaries.

Tributary Habitat
In 2009, the Action Agencies continued 
to expand an already signifi cant tributary 
habitat program and took steps to 
target key factors known to limit the 
survival of specifi c salmon and steelhead 
populations. The expanded program 
uses up-to-date biological information to 
target habitat actions to fi sh populations 
with the greatest biological need, 
combined with the advice of local expert 
panels which identify and prioritize the 
most biologically appropriate actions for 
those populations. In addition to these 

ongoing population-focused efforts, the 
Action Agencies maintained or expanded 
their current overall level of effort for 
other anadromous fi sh populations. 

Projects to protect, improve, or 
restore critical fi sh habitat employ 
different approaches targeted to the 
specifi c limiting factors found in the 
individual watersheds. The following 
sections summarize Action Agency 
accomplishments in 2005 to 2009 and 
provide specifi c examples of the work 
completed in 2009. For perspective, we 
also show cumulative accomplishments 
from 2005 through 2009. While this 
report emphasizes completed work, 
there are also many additional tributary 
habitat projects underway for completion 
by 2012.

Increasing Water Quantity and 
Quality through Water Transactions
Fish can perish from the combined 
effect of naturally low summer fl ows and 
water withdrawals for human uses. One 
of the most effective and immediate 
steps the Action Agencies may take 
to improve fi sh habitat is to lease or 
purchase water rights or install water 
effi ciency improvements to increase 
the amount of water in streams. This in 
turn provides immediate improvements 
to salmon and steelhead survival by 
reducing thermal stress and providing 
higher quality habitat for spawning and 
juvenile rearing. Since 2005, the Action 
Agencies acquired instream water to 
conserve or protect close to 240,000 
acre-feet and 1,200 cubic feet per 

BPA has supported work by the Washington Water Trust and Colville tribe to increase fl ows 
in Salmon Creek and help enhance steelhead passage to 14 miles of stream. Before, above 
left. After, above right.

Figure 12. Estimated Minimum Number of Adult Salmonids Consumed by Pinnipeds 
and Estimated Total Number of Pinnipeds Seen at Bonneville Dam January 1–May 
31, from 2002 to 2009. In 2005, regular observations did not start until March 18. 
Pinnipeds observed included California sea lions, Steller sea lions, and harbor seals. 
Source: 2009 Field Report: Evaluation of Pinniped Predation on Adult Salmonids and 
Other Fish in the Bonneville Dam Tailrace
http://www.nwd-wc.usace.army.mil/tmt/documents/fi sh/2009/2009_Pinniped_Report.pdf
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second (cfs) of water in the Columbia 
River Basin (Figure 13).

The primary mechanism BPA uses to 
increase water quantity is through the 
Columbia Basin Water Transactions 
Program (CBWTP). One highlight 
from this program in 2009 was the 
agreement to provide up to 29.9 
cfs (equivalent to 700 acre-feet) of 
instream fl ow to Salmon Creek in the 
Okanogan subbasin to improve passage 
for threatened Upper Columbia River 
steelhead. The purposes of this water 
acquisition project are to rewater 
4.3 stream miles in Salmon Creek by 
increasing fl ows and to enhance other 
fi sh passage efforts by the Colville tribe 
under their Fish Accord, that provide 
steelhead access to 14 miles of habitat 
along the creek. 

For 2009, water transaction highlights 
also included seven permanent 
conservation agreements and an annual 
diversion reduction agreement in the 
Lemhi watershed to increase fl ows and 
provide upstream and downstream 
passage at a critical passage point for 
Snake River steelhead and Snake River 
spring/summer Chinook populations. By 
working with multiple landowners, the 
Idaho Department of Water Resources 
developed agreements to secure over 
1800 acre-feet of water annually and 
increase fl ows to 25-35 cfs during the 
summer to ensure fi sh passage. 

This collaborative effort to combine 
multiple water transactions in the Lemhi 
has helped create a viable passage 
corridor for steelhead and Chinook, 
and it marks the initial set of BPA-
supported water transactions through the 

CBWTP and the Fish Accord with Idaho. 
The cumulative effect of these water 
transactions is resulting in improved 
habitat conditions for salmon and 
steelhead in the basin.

Improving Habitat Complexity
Salmon evolved in streams with multiple 
channels that meandered and fl ooded 
seasonally. These processes created 
complex habitats that provided important 
rearing areas for juvenile salmon and 
steelhead, as well as cool-water refuges 
during the heat of summer. Human 
development has changed the nature of 
most of the Columbia River Basin’s river 
systems, depriving salmon of some of 
these habitat attributes. 

An important component of the Action 
Agencies’ habitat program involves 
funding actions and providing technical 
assistance to improve channel complexity 
by reconnecting side channels and, 
where feasible, increasing fl oodplain 
function to improve instream habitat 
conditions. The Action Agencies have 
improved more than 100 miles of 
stream since 2005, with nearly 12 miles 
completed in 2009 (Figure 14)

One example of this type of work 
involved the placement of boulders and 
large wood within the West Fork Neal 
Creek, in Hood River County, Oregon. 
Seventy-fi ve logs were placed at six sites 
in the wetted stream channel of West 
Fork Neal Creek and its fl oodplain. 
Fifty-fi ve of these logs were harvested 
from adjacent Hood River County lands 
as whole trees with rootwad attached. 
The remainder of the logs were cut logs 
transported to the project area to be 
used in the uppermost treatment sites. 

Ten boulders were harvested on site 
and used as ballast for the cut logs. 
These boulders and large wood will help 
increase holding, spawning, and rearing 
habitat for ESA-listed winter steelhead, 
Coho salmon, and resident trout.

Improving and Protecting Riparian 
Areas to Improve Water Quality
Riparian habitat—the streamside 
environment—makes a major 
contribution to water quality and juvenile 
salmon survival. Although actions to 
improve and restore degraded riparian 
habitat can take years to yield results, 
they are nonetheless an essential 
element of a strategy to improve salmon 
habitat. Because these actions can help 
moderate stream temperatures, they are 
an important hedge against the longer-
term effects of climate change, which are 
expected to cause stream temperatures 
to increase seasonally throughout the 
Columbia River Basin.

Riparian habitat can be protected 
through land purchases or conservation 
easements, which aim to reduce adverse 
land use impacts. In many instances, 
plantings or natural revegetation can 
reestablish a viable riparian zone by 
providing shade and other benefi ts for 
the stream. Since 2005, the Action 
Agencies have improved more than 
5,000 acres and protected nearly 
47,000 acres. In 2009, BPA funded 
projects to improve nearly 1,900 acres 
of riparian vegetation, protected through 
lease or purchase more than 9,300 
acres of riparian habitat, installed 
fencing along 27 stream miles, and 
improve or relocate about 3.6 miles of 
roads in riparian areas. These projects 
are expected to provide habitat benefi ts 
that will help keep water cool and clean 
for ESA-listed populations (Figure 15).

For example, in 2009, BPA funds were 
used to re-contour the stream channel 
and plant seven miles of vegetation 
along the South Fork Salmon River 
in Idaho. The riparian planting work 
included clump planting, seeding, and 
straw and rock placement to reduce 
erosion.

As the riparian vegetation from these 
projects matures over time, it will help 
shade and cool the stream water and 

Photos. Snake River Chinook and steelhead in the Lemhi watershed benefi tted from over 
1,800 acre-feet of water and summer passage when irrigators collaborated on multiple 
water transactions. 
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provide opportunities for recruitment 
of the large woody debris needed for 
habitat complexity.

Reducing Fish Entrainment at 
Irrigation Diversions
The Action Agencies have been funding 
projects to replace, improve, and install 
fi sh screens at irrigation diversions to 
prevent fi sh from becoming trapped 
in or entrained into irrigation ditches. 
The fi sh screens, which are designed 
according to state and federal criteria, 
keep fi sh in the streams (i.e., out of 
irrigated fi elds) and thus provide 
immediate improvements to juvenile 
fi sh survival. Fish entrainment is also 
reduced by consolidating irrigation 
diversions and replacing instream 
diversions with groundwater wells, 
allowing water to be diverted for 
irrigation and reducing or eliminating 
entirely the need for an associated fi sh 
screen. In 2009, the Action Agencies 
addressed fi sh entrainment at fi ve 
locations and installed more than 60 
fi sh screens.

Improving Access to Spawning and 
Rearing Habitat
Human development has restricted 
access to signifi cant portions of the 
historical range of Columbia River 
Basin salmon and steelhead in many 
Columbia River tributaries. Many of 
these blockages can be fi xed with 
negligible economic impact, providing a 
big biological boost to fi sh. Since 2005, 
the Action Agencies have improved 
access to approximately 845 miles of 
instream habitat for anadromous fi sh 
(Figure 16).

In 2009, the Action Agencies funded 
projects that opened nearly 265 miles 

Figure 13. Water Protected, in Acre-Feet and Cubic Feet per Second of Flow, 2005-
2009.

Figure 14. Miles of Stream with 
Complexity Improvements, 2005-2009

Figure 15. Acres of Habitat Improved, 
2005-2009. Note: Improvement measures 
include creating, connecting, or realigning 
channels; conducting controlled burns; 
planting; practicing no-till farming; removing 
mine tailings and invasive plant species; 
enhancing fl oodplains; or restoring wetlands.

Figure 16. Miles of Habitat Made 
Accessible, 2005-2009

of fi sh habitat. One example of this type 
of work involved the removal of a culvert 
in Salt Creek, Idaho, on the South Fork 
Salmon River. The existing culvert was 
acting as a migration barrier to Chinook, 
steelhead, bull trout, and westslope 
cutthroat. Replacing the culvert with a 
bridge opened 3.6 miles of fi sh habitat.

Estuary Habitat Actions
Fish from throughout the Columbia River 
Basin use the Columbia River Estuary for 
varying amounts of time during all months 

of the year. The estuary’s diverse habitats 
provide food and refuge for juvenile 
salmon for rearing and migrating as 
they make their critical transition from 
fresh water to salt water. Adult salmon 
returning to the Columbia River also 
must pass through the estuary.

In 2009, the Action Agencies entered 
into a Memorandum of Agreement 
with the state of Washington and 
expanded funding to implement on-the-
ground projects to address biological 
priorities and key factors that limit fi sh 
survival in the estuary. Project types 
included the protection and restoration 
of remaining high-quality, off-channel 
habitats, reduction of invasive plants, 
and protection and restoration of 
riparian and wetland areas. In 2009, 
the Action Agencies completed seven 
on-the-ground habitat projects in the 
estuary, with another nine projects in the 
planning and development phase.

One of the estuary habitat projects 
implemented by the Action Agencies in Replacement of a culvert on Salt Creek with a bridge (above right) opened 3.6 miles of 

habitat.
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2009 was the Grays River Restoration 
Project. The objective of this project is 
to restore habitat-forming processes 
to enhance salmon and steelhead 
populations in the Grays River, a 
Columbia River tributary. The major 
components of this project included 
planning, design, installation, and 
monitoring of fi ve engineered logjams 
(ELJ) that aid in rejuvenating historical 
channel and fl oodplain processes. 
Additional restoration measures 
included reforesting the riparian 
corridor to enhance future large woody 
debris recruitment and investigation of 
conservation activities within ecologically 
critical areas. Monitoring was integrated 
with restoration activities to evaluate 
restoration effectiveness and allow 
for adaptive management of future 
restoration treatments as well as other 
degraded watersheds in the lower 
Columbia River.

In 2009, LCREP carried out a NOAA 
Fisheries-funded pile structure removal 
pilot project, with monitoring provided 
by the Corps of Engineers, leading to 
a report on the feasibility of assessing 
the effects of removal projects. The 
Corps started the contracting process 
for a study to identify which pile dike 
structures were still needed to meet its 
navigation requirements. The Corps 
also determined that, because its 
pile structures were congressionally 
authorized, additional process may be 
Table 3. Summary of Estuary Habitat 
Metrics, 2009. 

Action Metric

Improve and Restore
Streams/Channels

6.34 linear 
miles

Plant/Maintain Native
Vegetation 241 acres

Remove Invasive Plant
Species 25 acres

Restore Riparian Wetland 
Areas

1 acre

Restored riparian forest 
habitat 210 acres

Restored backwater shallow 
water habitat 87 acres

Land Acquisition
(Future restoration actions
will be implemented on land
acquisitions.)

200 acres 

Figure 17. Estuary Riparian Areas Improved 2002-2009. Improvement 
measures include fencing, native riparian plantings, removal of invasives, and 
increasing complexity by adding large woody debris.

Figure 18. Estuary Habitat Acquired, 2002-2009. Habitat acquired includes land 
acquisitions for future restoration activities.

Figure 19. Estuary Floodplain Improved, 2002-2009. Improved access includes 
breaching or lowering dikes and levees, installation of fi sh passage structures, 
and enhancing fl oodplains for juvenile 
salmon benefi t.
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required before removal can occur. As 
a result, near-term emphasis turned 
to removal of pile fi elds. The Action 
Agencies, with LCREP and others, 
worked on planning for pile fi eld removal 
pilot projects, and three pile fi elds 
were identifi ed as possible pilot project 
candidates.

Table 3 summarizes the estuary habitat 
metrics accomplished in 2009 with 
Action Agency funding assistance. 
Figures 17, 18, and 19 show cumulative 
improvements since 2002.

Projects for future implementation are 
now being identifi ed using emerging 
tools such as the Columbia River 
Estuary Ecosystem Classifi cation System 
(CREEC). CREEC is being developed 
by scientists from the University of 
Washington and the United States 
Geological Survey, and is scheduled for 

completion in 2012. CREEC will help 
local experts, planners, and project 
managers strategically identify and select 
restoration and protection projects in the 
estuary that provide the highest benefi ts 
for the 13 listed ESUs in the Columbia 
River.

Hatchery Actions
The Action Agencies continue to fund 
an extensive existing hatchery program 
as offsite mitigation for the federal 
dams, including conservation hatcheries 
for listed fi sh, while preparing for 
scientifi cally based hatchery reforms 
throughout the Columbia River Basin. 
BPA funded the Hatchery Scientifi c 
Review Group (HSRG) process in 
2009 to help the HSRG to complete 
its comprehensive review and analysis 
of all Columbia River Basin hatchery 

programs and prepare its fi nal reports 
with recommendations for hatchery 
reform. The Action Agencies’ strategy is 
to ensure that FCRPS mitigation hatchery 
programs are aiding conservation and 
not impeding recovery of salmon ESUs 
or steelhead DPSs by reforming hatchery 
operations to reduce the genetic and 
ecological effects on ESA-listed salmon 
and steelhead. 

The Lower Snake River Compensation 
Program and WDFW staff continued 
planning for specifi c hatchery reform 
actions to transition the Tucannon River 
and Touchet River steelhead hatchery 
programs from Lyons Ferry Hatchery 
broodstock to local broodstock. The 
Winthrop National Fish Hatchery 
continued a pilot program to evaluate 
longer-term rearing of juvenile steelhead 
that would be required to transition to 

Figure 20. Anadromous fi sh hatcheries funded by the Action Agencies, including anadromous/resident fi sh safety-net hatcheries.
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a locally adapted steelhead broodstock 
in the Methow River — a key initiative 
aimed at addressing one of the factors 
limiting the productivity of this Upper 
Columbia River steelhead population. 

The Action Agencies also continued 
to fund safety-net programs to reduce 
the extinction risk of at-risk populations 
of ESA-listed Snake River sockeye 
salmon and Snake River spring/summer 
Chinook. One of those programs, the 
Snake River Sockeye Salmon Captive 
Broodstock Program, preserves this 
critically imperiled species. The program 
has produced hundreds of thousands 
of progeny from remnants of the wild 
stock. The progeny are raised in carefully 
managed hatcheries and released 
into their natural habitats to spawn or 
migrate downstream. Since 1999, 1,838 
adults from the program have returned 
to Redfi sh Lake. In 2009, 833 adults 
returned to the Stanley Basin, eclipsing 
the 2008 return of 650 adults. The 
2009 return was the largest recorded 
annual return since 1956. 

The BiOp calls for the Action Agencies to 
expand the program to produce between 
500,000 and 1 million smolts annually. 
Throughout 2009, BPA worked with the 
state of Idaho and Idaho Department 
of Fish and Game (IDFG) to identify 
and begin the acquisition process for a 
hatchery property with adequate water 
quantity and quality to achieve the 
expanded production level. 

The Action Agencies continued to fund 
hatchery conservation programs for 
Upper Columbia, Mid-Columbia, and 
Snake River steelhead to preserve and 
rebuild genetic resources and assist 
in promoting recovery of these DPSs. 
During 2009, BPA continued funding 
two projects – one to recondition 
Columbia and Snake River steelhead 
Kelts and increase spawner abundance 
of these threatened DPSs, and another 
project aimed at reintroducing Columbia 
River chum salmon in lower Columbia 
River tributaries below Bonneville Dam 
and increasing the abundance of this 
threatened ESU.

Harvest
The overall harvest objective for all 
ESUs is to improve adult life-stage 
survival. Harvest of ESA-listed fi sh 
species in the Columbia River Basin is 
managed primarily through state and 
federal agencies—other than the Action 
Agencies—and tribes. However, the 
Action Agencies have supported the 
identifi cation and implementation of 
approaches or conservation measures 
to reduce the effects of harvest on 
ESA-listed species. In 2009, the Action 
Agencies continued funding the initial 
evaluation of several types of live-
capture fi shing gear that can be used 
to selectively harvest marked hatchery 
fi sh while allowing ESA-listed wild fi sh 
to escape unharmed. The main gear 
type tested in 2009 was the purse-seine 
in the upper Columbia River below the 
mouth of the Okanogan River.

Research, Monitoring, 
and Evaluation 
The Action Agencies implement 
an extensive research, monitoring, 
and evaluation (RME) program that 
focuses on maximizing performance of 
management actions. The RME program 
is implemented through the NPCC’s 
Fish and Wildlife Program, the Corps’ 
Anadromous Fish Evaluation Program, 
and Reclamation’s technical assistance 
activities, and it is coordinated with RME 
activities of other regional agencies. The 
Action Agencies work closely with the 
Pacifi c Northwest Aquatic Monitoring 
Partnership – a forum for coordinating 
state, federal, and tribal aquatic habitat 
and ESA-listed salmon and steelhead 
monitoring programs; the Columbia 
Basin Fish and Wildlife Authority; and 
the state and tribal constituents. The 
objective is to collaboratively advance a 
regionally coordinated approach to fi sh 
and habitat status monitoring, action 
effectiveness research, critical uncertainty 
research, and data management. The 
RM&E approaches and implementation 
planning receive oversight and 
direction through the review of the 
Action Agency, NPCC, and NOAA 
Fisheries’ BiOp RM&E Workgroup. 
Additional recommendations on 
RM&E needs and priorities for fi sh 

population monitoring and for hatchery 
and habitat effectiveness monitoring 
have been provided by state and tribal 
fi sh management agencies through 
development of the Columbia River 
Basin Anadromous Salmonid Monitoring 
Strategy (ASMS). 

In 2009, programmatic performance 
was tracked through project 
implementation and compliance 
monitoring, while biological and 
environmental performance was tracked 
and evaluated through status monitoring, 
action effectiveness research, and critical 
uncertainty research. Performance 
standards were monitored to ensure 
accountability and adherence to 
proposed actions. 

The Action Agencies implemented RME 
projects within nine strategic areas: 

Fish population status monitoring• 
Hydro RME• 
Tributary habitat RME• 
Estuary and ocean RME• 
Harvest RME• 
Hatchery RME• 
Predation and invasive species • 
management RME
Coordination and data management • 
Project implementation and • 
compliance monitoring 

Fish Population Status 
Monitoring
For fi sh population status monitoring, 
the Action Agencies continue to monitor 
the status of ESA-listed fi sh and enhance 
the existing status monitoring performed 
by regional fi sh management agencies. 
The ASMS provides a comprehensive 
strategy for high-precision adult spawner 
and juvenile productivity monitoring 
programs for one population per each 
Major Population Group for each 
listed ESU or DPS. Supplemental fi sh 
population status information is also 
obtained through multiple hatchery 
and habitat effectiveness research and 
monitoring.  

Hydro RME
Hydro RME studies were conducted on 
the juvenile fi sh transportation program, 
turbine survival, water temperature, 
and juvenile and adult dam passage 
survival and passage effi ciency. The 
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Action Agencies expanded coverage 
in detecting PIT-tagged fi sh and 
improved the ability to evaluate new 
and alternative fi sh passage operations 
and technologies. The Action Agencies 
tagged more than 2.3 million smolts in 
2009.

Tributary Habitat RME
Tributary habitat conditions and 
limiting factors were evaluated through 
state of the art ”Intensively Monitored 
Watersheds”, which quantify the 
relationships between habitat conditions 
and fi sh productivity. The expansion of 
habitat status and trend monitoring to 
support the habitat evaluations for fi sh 
habitat condition and climate change 
for one population per major population 
group was integrated into the ASMS 
and will be reviewed by the Independent 
Scientifi c Review Panel (ISRP) before 
implementation in 2010.

Estuary and Ocean RME
Estuary and ocean studies were 
conducted to evaluate fi sh performance 
and life history diversity relative 
to various habitat areas and key 
environmental attributes. The bathymetry 
and topography of the estuary 
continued to be mapped. Work was 
also continued on development of the 
CREEC and on an index of habitat 
connectivity. The effects of individual 
habitat actions were assessed and 
a methodology for estimating the 
cumulative effects of habitat projects was 
further developed. Critical uncertainty 
research was conducted on the 
importance of different tidal, freshwater, 
estuary, plume, and nearshore ocean 
environments, as well as development 
of a hydrodynamic numerical model 
to evaluate contemporary and future 
habitat changes caused by climatic and 
anthropogenic effects, and to describe 
the temporal and spatial features of the 
Columbia River Estuary and plume that 
are important for salmon in relation to 
ocean conditions. Early ocean migration 
and survival studies continued to be 
implemented and refi ned. 

Harvest RME
Harvest investigations linked to FCRPS 
interests included feasibility studies for 
Zone 6 harvest PIT tag recoveries to 

help refi ne upstream adult survival rates. 
Selective fi shing methods and gear 
were evaluated. Support was continued 
for coded-wire tagging and recovery 
operations needed to assess the survival, 
straying, and harvest rates of specifi c 
hatchery fi sh stocks. Further work was 
advanced on genetic stock identifi cation 
techniques.

Hatchery RME
Regional coordination of a hatchery 
action effectiveness program was 
initiated. The relative reproductive 
success (RRS) studies of hatchery-origin 
fi sh compared to natural-origin fi sh 
continued to be assessed for several 
ESA-listed salmon and steelhead 
populations. Hatchery studies also 
continue to assess the effects that 
hatchery programs and implemented 
reform actions have on native 
populations.  

Predation and Invasive Species 
Management RME
Predation RME studies were conducted 
to evaluate and monitor the Northern 
Pikeminnow Management Program, 
avian predation rates on juvenile 
salmon in the lower Columbia River, and 
predation rates of California sea lions 
on adult salmon below Bonneville Dam. 
Completion of the stock assessment for 
double-crested cormorants occurred 
in 2009, and management plans for 
avian predation and other predation 
on juvenile salmonids were further 
advanced. Continued monitoring 
on the effectiveness of predation 
management actions were implemented 
as a component of most predator 
management projects.

Coordination and Data 
Management, Project 
Implementation and Compliance 
Monitoring
The Action Agencies continued 
to coordinate RME planning and 
implementation through the Corps’ 
Anadromous Fish Enhancement Program 
and the project planning and review 
efforts of the NPCC’s Fish and Wildlife 
Program. Through the Action Agencies’ 
participation and leadership in regional 
coordination forums, they continued 
their support for standardization and 

coordination of tagging and monitoring 
efforts and data management. Regional 
coordination to support the ASMS 
resulted in a regional strategy for fi sh 
status VSP monitoring, habitat action 
effectiveness and hatchery action 
effectiveness. It also initiated the 
development of a data management 
strategy to support data exchange 
that will, in turn, support the BiOp and 
recovery of salmonids. 
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  2009 Accomplishments

WHAT ARE OUR GOALS 
AND STRATEGIES? WHAT ARE OUR KEY INITIATIVES? WHAT ARE OUR KEY ACCOMPLISHMENTS?

HYDROSYSTEM

Increase the survival rates 
of fi sh passing through 
mainstem dams:

Confi gure dam facilities • 
to improve juvenile 
and adult fi sh passage 
survival

Manage water to • 
improve juvenile and 
adult fi sh survival

Operate and maintain • 
fi sh passage facilities to 
improve fi sh survival

Operate and maintain adult fi sh • 
ladders and other fi sh facilities

Guide juvenile fi sh away from • 
turbines

Improve passage routes through • 
the dams for juvenile fi sh to 
achieve 96 percent dam survival 
for spring Chinook and steelhead 
and 93 percent dam survival for 
subyearling fall Chinook 

Manage available water to improve • 
conditions for migrating fi sh

Transport juvenile fi sh in barges • 
or trucks past dams in a spread-
the-risk approach

Track migrating fi sh with PIT • 
detection systems

Implement kelt management • 
and reconditioning to improve 
steelhead productivity

Water Management, Fish Passage, and Water Quality Plans • 
completed and followed.

The Dalles Dam• 

Completed fi rst year of construction of extended-length spillwall  
to improve tailrace conditions. (Construction of spillwall was 
completed in 2009-2010 maintenance season.)

John Day Dam• 

Completed second year of post-construction evaluation of  
two prototype spillway weirs; similar to 2008 results, turbine 
entrainment was reduced by 50% or more from the baseline.

Continued to develop and improve avian deterrence systems in  
the tailrace to reduce the high level of juvenile fi sh predation by 
birds observed in 2008.

Ice Harbor Dam• 

Completed the design of a turbine unit to improve juvenile  
survival and reduce fi sh passage injury, and solicited a contract 
for procurement.

Lower Monumental Dam• 

Completed second year of post-construction evaluation of a  
spillway weir installed in 2008. Estimates of relative concrete 
survival for spring migrants exceeded the performance standard, 
while the estimate for summer migrants was slightly below 
(92.9%)

Little Goose Dam• 

Installed and completed a fi rst year post-construction evaluation  
of a spillway weir. Relative concrete survival estimates exceeded 
the performance standard for spring and summer migrants.

Completed the installation of a full-fl ow PIT detector in the  
juvenile bypass system.

Completed the relocation of the juvenile bypass system outfall.  

Kelt Management• 

Continued development of the Kelt Management Plan, including  
a synthesis of past migration and reconditioning research and 
discussion of future directions. 

Completed second year evaluation of the potential benefi t  
of providing surface passage routes early in the spring for 
outmigrating steelhead kelts at The Dalles Dam ice and trash 
sluiceway. 

Opened the corner collector at Bonneville Dam one week early  
(i.e., April 3). Ongoing research will help inform decisions 
regarding the long-term operations of surface passage routes for 
kelt outmigration.

Constructed expanded kelt holding facilities at Lower Granite  
Dam.
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  2009 Accomplishments

WHAT ARE OUR GOALS 
AND STRATEGIES? WHAT ARE OUR KEY INITIATIVES? WHAT ARE OUR KEY ACCOMPLISHMENTS?

PREDATOR MANAGEMENT

Reduce the number of 
juvenile fi sh consumed by 
predators:

Redistribute avian • 
predators

Reduce fi sh predation• 

Manage sea lion • 
predation

Provide alternative Caspian tern • 
habitat in the Western Region to 
encourage redistribution (began in 
2008, will complete around 2012)

Gradually reduce tern habitat in • 
the Columbia River estuary, after 
alternative habitat is provided in 
other locations; reduce annual 
juvenile salmonid consumption by 
Caspian terns in the estuary to 
approximately 2.5 million fi sh

Provide incentives to reduce • 
the number of large northern 
pikeminnow in the Columbia River

Address presence of sea lions • 
below Bonneville Dam

Monitor predation by sea lions • 
below Bonneville Dam

Initiate further baseline research • 
and development of a future draft 
environmental impact statement 
to determine whether double-
crested cormorant management is 
warranted

Created two one-half acre islands at Summer Lake Wildlife • 
Area for alternative habitat for Caspian tern nesting before the 
nesting season.

Reduced managed habitat for Caspian tern nesting on East Sand • 
Island to 3.5 acres.

700 Caspian tern breeding pairs nested on the Crump Lake • 
island in 2009.

After the nesting season, four additional islands were • 
constructed, one at Summer Lake and three in the Klamath 
Basin.

Continued development of a Cormorant Management Plan, • 
including baseline research and potential management 
techniques to reduce increasing cormorant predation on juvenile 
salmon.

Installed a new avian wire array in the tailrace at John Day • 
Dam to reduce the high level of juvenile fi sh predation by birds 
observed in 2008, but anchor failures limited effectiveness. 
Improved array was designed in 2009 for installation in spring 
2010.

Continued hazing of sea lions below Bonneville Dam and installed • 
sea lion exclusion devices (SLEDs) at Bonneville Dam.

Monitored sea lion abundance, predation, and distribution and • 
the effectiveness of deterrent activities below Bonneville Dam.

Removed more than 147,000 northern pikeminnow from the • 
Columbia River in 2009; reduced their predation of juvenile 
salmon by about 40 percent since 1990.

Increased northern pikeminnow tagging for evaluative purposes • 
by nearly 80 percent over previous years.
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  2009 Accomplishments

WHAT ARE OUR GOALS 
AND STRATEGIES? WHAT ARE OUR KEY INITIATIVES? WHAT ARE OUR KEY ACCOMPLISHMENTS?

HABITAT

Improve tributary and/
or estuary habitat used 
by salmon for spawning or 
rearing:

Protect and improve • 
tributary habitat based 
on biological needs and 
prioritized actions

Improve juvenile and • 
adult fi sh survival in 
estuary habitat

Tributary

Increase streamfl ow via water • 
acquisitions

Address entrainment through • 
screening

Provide fi sh passage and access• 

Improve mainstem and side-• 
channel habitat conditions

Protect and enhance riparian • 
conditions

Estuary

Acquire, protect, and restore • 

off-channel habitat• 

Restore tidal infl uence and • 
improve hydrologic fl ushing

Restore fl oodplain reconnection • 
by removing or breaching dikes or 
installing fi sh-friendly tide gates

Remove invasive plants and • 
weeds; replant native vegetation

Protect and restore emergent • 
wetland habitat and riparian forest 
habitat

Restore channel structure and • 
function

Develop and implement a piling • 
and pile dike removal program

Tributary

Protected more than 190 cubic feet per second (cfs) and 25,000 • 
acre-feet of streamfl ows throughout tributaries in the Columbia 
River Basin 

Addressed fi sh entrainment in fi ve locations and installed over • 
60 fi sh screens

Improved or opened access to nearly 265 miles of spawning and • 
rearing habitat

Improved nearly 1,900 acres of riparian habitat and increased • 
the complexity of more than 10 miles of streams used by 
anadromous fi sh 

Leased or purchased more than 9,300 acres of riparian habitat, • 
and improved or relocated more than 3.6 miles of roads located 
in or along riparian areas

Estuary

Improved and restored 6.34 linear miles of stream/channels• 

Planted and maintained 241 acres of native vegetation• 

Removed invasive plant species from 25 acres• 

Restored one acre of riparian/wetland• 

Restored 210 acres of riparian forest habitat• 

Restored 87 acres of backwater shallow water habitat• 

Funded acquisition of 200 acres of land for protection and/or • 
restoration

HATCHERIES

Use hatcheries to address 
the biological priorities 
of ESA-listed salmon and 
steelhead:

Implement safety-• 
net programs to avoid 
extinction

Implement • 
conservation hatchery 
programs to build 
genetic resources and 
assist with promoting 
recovery

Reduce potentially • 
harmful effects of 
artifi cial production

Intervene with artifi cial production • 
techniques to avoid extinction of 
fi sh populations facing a high risk 
of extinction 

Use artifi cial production • 
techniques to build genetic 
resources and abundance of listed 
populations at low levels. 

Modify hatchery practices or • 
facilities, if needed, to reduce 
or eliminate detrimental genetic 
and ecological effects on listed 
populations

Funded safety-net hatchery programs that reduced the • 
extinction risk of populations of Snake River sockeye, and 
spring/summer Chinook.

Funded conservation hatchery programs for populations of • 
Upper Columbia River spring Chinook salmon and steelhead, 
Mid-Columbia River steelhead, Snake River steelhead, and 
Columbia River chum salmon.

Action Agency-funded hatchery operators continued to develop • 
updated Hatchery Genetic Management Plans (HGMP) that will 
be submitted to NOAA Fisheries for ESA consultation. In 2009 
HGMPs for Leavenworth, Entiat and Winthrop hatcheries were 
submitted to NOAA Fisheries.
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  2009 Accomplishments

WHAT ARE OUR GOALS 
AND STRATEGIES? WHAT ARE OUR KEY INITIATIVES? WHAT ARE OUR KEY ACCOMPLISHMENTS?

RESEARCH, MONITORING AND EVALUATION

Provide information needed 
to support planning and 
adaptive management and 
demonstrate accountability. 
The Action Agencies are 
undertaking RME through 
project implementation and 
compliance monitoring, 
status monitoring, action 
effectiveness research, 
and critical uncertainties 
research in nine strategic 
areas.

Implement RME in nine strategic areas:

Fish population status monitoring• 

Hydro RME• 

Tributary habitat RME• 

Estuary and ocean RME• 

Harvest RME• 

Hatchery RME• 

Predation and invasive species • 
management RME

Coordination and data • 
management 

Project implementation and • 
compliance monitoring

The Action Agencies worked with regional fi sh and wildlife • 
agencies and tribes to develop the Columbia Basin Anadromous 
Salmonid Monitoring Strategy, which identifi es monitoring 
projects that meet RPA requirements for fi sh population status 
monitoring and habitat and hatchery action effectiveness 
research. BPA implemented 60 projects to monitor status of 
selected fi sh populations’ viability attributes related to FCRPS 
actions and supported annual population status assessments.

BPA implemented 23 projects to monitor and evaluate fi sh • 
survival, migration characteristics, and river conditions within 
the FCRPS to support fi ndings of improved hydro system 
survival.

BPA and Corps implemented 29 projects to monitor and evaluate • 
the effects of confi guration and operation of the FCRPS.

BPA and Corps implemented 21 projects to investigate critical • 
uncertainties related to hydropower operations and investigated 
new technologies.

BPA and Reclamation implemented 52 projects to monitor and • 
evaluate tributary habitat conditions and limiting factors and 
evaluated the effectiveness of tributary habitat actions.

BPA and Corps implemented 10 projects to monitor and evaluate • 
estuary and nearshore ocean fi sh performance, migration 
characteristics, and environmental conditions.

BPA and Corps implemented seven projects to monitor and • 
evaluate the effects of habitat actions in the estuary.

BPA and Corps implemented 10 projects to investigate critical • 
uncertainties related to the estuary and ocean. 

BPA implemented 47 projects for select harvest investigations; • 
including genetic stock identifi cation, linked to FCRPS interests.

BPA and Corps implemented 57 projects to monitor hatchery • 
management effectiveness and investigated critical uncertainties 
related to hatcheries.

BPA and Corps implemented eight projects to monitor and • 
evaluate piscivorous, avian, and marine mammal predation and 
the effectiveness of management actions.

BPA and Reclamation implemented 12 RME projects to facilitate • 
coordination activities between other federal, state, and tribal 
agencies to support implementation of the RME work group 
recommendation report through standardization of methods and 
protocols and implement BiOp monitoring needs.

BPA and Reclamation implemented nine projects focused on • 
archiving information in appropriate data management systems 
to support BiOp assessments. 

The Action Agencies implemented RME action tracking systems • 
to better support NOAA Fisheries data needs. This alignment 
supports comprehensive implementation monitoring and the 
evaluation of ecological and fi sh response suites of habitat 
actions.
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Overview by Species
The following summaries primarily 
describe abundance and abundance 
trends at the species or ESU level as of 
December 2009. Species-level status 
is determined based on a review of 
population-level status and includes 
consideration not just of abundance, 
but also productivity, spatial structure, 
and diversity. These are the attributes 
of a viable salmonid population. The 
following section includes a brief 
review of some of the population-level 
information in the 2008 FCRPS BiOp, 
which contains a much more thorough 
review of the status of independent 
populations within each ESU. Figures 
21 through 27 display natural 
spawners only (with the exception 
of sockeye populations, which are 
sustained through a captive broodstock 
program).6

Snake River Fall Chinook 
Salmon
The Snake River fall Chinook salmon 
ESU was listed under the ESA as a 
threatened species in 1992. This 

ESU is composed of only one extant 
population, which spawns and rears in 
the mainstem Snake River and in the 
lower reaches of its major tributaries 
below Hells Canyon Dam. It is 
estimated that 85 percent of the ESU’s 
historical spawning habitat was lost as 
a result of construction of the privately 
owned Hells Canyon Dam complex, 
which blocks all fi sh passage.

The most recent 10-year average 
return of natural-origin fi sh (through 
2008) is estimated to be 2,540 adults. 
The most recent four-year average 
return is 2,307 adults (Figure 21). 
Estimates of natural-origin adult 
abundance were not available for 
2009.  

Returns of natural-origin Snake River 
fall Chinook salmon have trended 
upward since 1990. The FCRPS BiOp 
considered trends of natural-origin 
adults based on two time periods with 
differing management actions and 
climate: 1977-2004 and 1990-2004. 
Although abundance trends were 
positive for both periods, productivity 
measured as returns-per-spawner 
(R/S – a measure of productivity) were 
positive only for 1990-2004. These 
estimates represent average survivals 
during the periods in question and do 
not fully refl ect survival improvements 
resulting from more recent hydrosystem 
improvements and other management 
changes.

Snake River Spring/Summer 
Chinook
The Snake River spring/summer 
Chinook salmon ESU was listed under 
the ESA as a threatened species 
in 1992. The ESU is composed of 
28 extant populations in fi ve major 
population groups. The populations 
in this ESU spawn and rear in the 
tributaries of the Snake River between 
its confl uence with the Columbia River 
and the Hells Canyon Dam. 

The most recent 10-year average 
return of natural-origin Snake River 
spring/summer Chinook salmon was 
19,367 adults. The most recent four-
year average return was 12,040 adults 
(Figure 22). An analysis of adult returns 
from 1990-2009 indicates that the 
ESU-level trend in abundance was 
positive during this period, though the 
trend was not statistically signifi cant.

The FCRPS BiOp considered 
population-level information based 
on adult returns from 1984-1986 
through 2003-2005. Population-level 
abundance trends of natural-origin 
adults during this time period were 
generally positive. However, recruit-
per-spawner productivity estimates 
were generally negative. These 
estimates represent average survivals 
during the periods in question and do 
not fully refl ect survival improvements 
resulting from more recent hydrosystem 
improvements and other management 
changes. 

Table 4 summarizes the tributary 
habitat metrics completed since 2005 
with Action Agency support in areas 
used by Snake River spring/summer 
Chinook.

Snake River Sockeye Salmon 
ESU
The Snake River sockeye salmon 
ESU was listed under the ESA as 
endangered in 1991. The ESU includes 
all anadromous and residual sockeye 
in the Snake River Basin, as well as 
the artifi cially propagated fi sh from 
the Redfi sh Lake Captive Broodstock 
Program. This species was thought by 

6  Abundance charts in this report show ESU-level 
abundance from 1990 until the most recent available 
observation, consistent with the 2008 BiOp’s “short-
term” trend estimation period. The exception is the 
Middle Columbia Steelhead DPS, which is represented 
by the Yakima River Major Population Group. Estimates 
are of naturally produced adult returns provided by 
NOAA Fisheries. Trend lines are shown where the 1990-
present trend is statistically signifi cant (p<.05). The trend 
estimation method is taken from Good et al. (2005).

Figure 21. Returns of Naturally Produced Adult Snake River Fall Chinook Salmon 
at Lower Granite Dam, 1990-2008.
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some to be functionally extinct at the 
time of its listing. It had suffered from 
signifi cant long-term harvest pressures, 
a state-sponsored fi sh eradication 
program that eliminated it from three 

Table 4. Snake River Spring/Summer Chinook Tributary Habitat Improvement Metrics, 
2005-2009

Metric 2009 2005-2009

Acre-feet/year of water protected 4623 48007

Acres improved 280 1744

Acres protected 221 1067

Water fl ow protected (cfs) 58 464

Miles of enhanced or newly accessible habitat 87 277

Miles of improved stream complexity 4 13

Miles protected 12 44

Screens installed or addressed 10 39

Figure 22. Returns of Naturally Produced Adult Snake River Spring/Summer 
Chinook Salmon at Lower Granite Dam, 1990-2009. The ESU-level trend in 
abundance was positive during this period, though the trend was not statistically 
signifi cant and therefore is not displayed on this graph.

Figure 23. Returns of All Snake River Sockeye Salmon at Lower Granite Dam, 
1990-2009.

of its natal lakes, private dams with 
little or no fi sh passage, construction 
of the federal dams on the lower 
Snake River, and a major detrimental 
ocean/climate shift in the mid 1970s. 

An experimental captive broodstock 
program was initiated at the time of 
listing in an effort to forestall complete 
extinction in the near term and to 
preserve the species’ remaining genetic 
diversity. The program has achieved 
its original purpose and is now being 
expanded to help support recovery. 

The average annual adult return 
from the captive broodstock program 
between 1991 and 1999 was 11 fi sh. 
The average return from 2004 to 
2007 was 50 fi sh. 2008 and 2009 
saw extraordinary returns of 907 and 
1,219 fi sh, respectively, as counted at 
Lower Granite Dam (Figure 23). These 
were the largest sockeye returns since 
fi sh counts began at Lower Granite 
Dam in 1975. The Northwest Fisheries 
Science Center attributed the increased 
numbers in 2008 to favorable ocean 
conditions and an increase in smolt 
releases from the captive broodstock 
program (Factors Affecting Sockeye 
Salmon Returns to the Columbia River 
in 2008, by NOAA-NWFSC, 2009). 

Snake River Steelhead DPS
The Snake River steelhead distinct 
population segment (DPS) was listed 
as threatened in 1997. The DPS is 
composed of 24 individual populations 
in fi ve major population groups. 
Steelhead of the Interior Columbia 
River Basin, and especially the Snake 
River DPS, are commonly referred 
to as either A-run or B-run. These 
designations are based on migration 
timing, age, and size at return. 
There is only marginal information 
regarding the status of most individual 
populations of Snake River steelhead, 
but it is believed that B-run steelhead 
spawn almost entirely in the Clearwater 
and Salmon rivers, while A-run 
steelhead occur throughout the Snake 
River Basin.

The most recent 10-year average 
return of natural-origin Snake River 
steelhead was 25,109 adults (2000-
2009). The most recent four-year 
average return was 21,050 adults 
(Figure 24). An analysis of adult returns 
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from 1990-2009 indicates that the 
DPS-level trend in abundance was 
positive during this period, though the 
trend was not statistically signifi cant. 

Figure 24. Returns of Naturally Produced Adult Snake River Steelhead at Lower 
Granite Dam, 1990-2009. DPS-level trend in abundance was positive during this period, 
though the trend was not statistically signifi cant, and therefore is not displayed on this 
graph.

Table 5. Snake River Steelhead Tributary Habitat Metrics, 2005-2009

Metric 2009 2005-2009

Acre-feet/year of water protected 4623 48007

Acres improved 448 2314

Acres protected 221 1068

Water fl ow protected (cfs) 58 464

Miles of enhanced or newly accessible habitat 96 304

Miles of improved stream complexity 4 43

Miles protected 12 44

Screens installed or addressed 10 39

Figure 25. Returns of Naturally Produced Adult Upper Columbia River Spring 
Chinook Salmon at Rock Island Dam, 1990-2009. ESU-level trend in abundance 
remained generally fl at during this period, though the trend was not statistically 
signifi cant, and therefore is not shown on this graph.

For most populations in this DPS, the 
2008 FCRPS BiOp applied “average” 
A-run and B-run population profi les, 
based on counts of returning adults at 

Lower Granite Dam. Based on these 
profi les, the BiOp concluded that 
most individual A-run populations in 
the DPS have trended upward since 
1990, while B-run populations have 
not. Recruit-per-spawner productivity 
estimates have been positive for A-run 
populations generally over the 20-
year period, but not for most B-run 
populations. These estimates represent 
average survivals during the periods 
in question and do not fully refl ect 
survival improvements resulting from 
more recent hydrosystem improvements 
and other management changes.

Table 5 summarizes the tributary 
habitat metrics completed since 2005 
with Action Agency support in areas 
used by Snake River steelhead.

Upper Columbia River Spring 
Chinook Salmon
The Upper Columbia spring Chinook 
salmon ESU was listed as endangered 
in 1999. The ESU consists of three 
extant populations in one major 
population group. These populations 
spawn and rear in the mainstem 
Columbia River and its tributaries 
between Rock Island Dam and Chief 
Joseph Dam (a barrier to upstream 
migration). 

The most recent 10-year average 
return of natural-origin Upper 
Columbia River spring Chinook salmon 
was 1,748 adults (2000-2009). The 
most recent four-year average return 
was 1,193 adults (Figure 25). An 
analysis of adult returns from 1990-
2008 indicates that the ESU-level trend 
in abundance was slightly positive 
during this period, though the trend 
was not statistically signifi cant. 

The FCRPS BiOp considered 
population-level information based on 
adult returns from 1984 through 2003. 
The BiOp concluded that 1990–2003 
abundance trends for the Wenatchee 
River and Entiat River populations were 
generally stable, while the Methow 
River population saw a slight decline 
over that period. During the 1984-
2003 base period analyzed in the 
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BiOp, these populations failed to 
replace themselves. These estimates 
represented average survivals during 
the periods in question and do not 
fully refl ect survival improvements 
resulting from more recent hydrosystem 
improvements and other management 
changes.

Table 6 summarizes the tributary 
habitat metrics completed since 2005 
with Action Agency support in areas 
used by Upper Columbia River spring 
Chinook.

Upper Columbia River 
Steelhead
The Upper Columbia River steelhead 
DPS was listed as endangered in 1997 
but was recently relisted as threatened. 
The DPS consists of four populations 
in one major population group. 
These populations spawn and rear 
in the rivers and tributaries draining 
the eastern slope of the Cascade 
Mountains upstream of Rock Island 
Dam.

The most recent 10-year average 
return of natural-origin Upper 
Columbia River steelhead was 2,669 
adults (1998-2007). The most recent 
four-year average return was 2,628 
adults (Figure 26). An analysis of adult 
returns from 1990-2007 indicates that 
the ESU-level trend in abundance was 
positive during this period.

The FCRPS BiOp considered 
population-level information based 
on adult returns from between 1985 
or 1986 through 2004 or 2005, 
depending on the population. 
Hatchery returns have dominated 
natural spawning in all populations 
in this DPS. Historical broodstock 
protocols included the use of out-of-
basin broodstock and extensive mixing 
of stocks from different populations 
within the DPS. This may be a major 
contributor to the poor productivity 
seen in these populations.

The BiOp concluded that short- and 
long-term abundance trends for all 
populations were positive. During 

Table 6. Upper Columbia River Spring Chinook Tributary Habitat Metrics, 2005-2009

Metric 2009 2005-2009

Acre-feet/year of water protected 4422 9293

Acres improved 36 37

Acres protected 42 233

Water fl ow protected (cfs) 35 69

Miles of enhanced or newly accessible habitat 3 4

Miles of improved stream complexity 2 1

Miles protected 1 3

Screens installed or addressed 1 1

Table 7. Upper Columbia River Steelhead Tributary Habitat Metrics, 2005-2009

Metric 2009 2005-2009

Acre-feet/year of water protected 5152 11416

Acres improved 49 72

Acres protected 46 337

Water fl ow protected (cfs) 65 150

Miles of enhanced or newly accessible habitat 17 18

Miles of improved stream complexity 2 2

Miles protected 1 4

Screens installed or addressed 1 1

the 20-year base period analyzed in 
the BiOp, these populations failed 
to replace themselves. The estimates 
represent average survivals during 
the periods in question and do not 
fully refl ect survival improvements 
resulting from more recent hydrosystem  
improvements and other management 
changes.

Table 7 summarizes the tributary 
habitat metrics completed since 

2005 with Action Agency support in 
areas used by Upper Columbia River 
steelhead. 

Middle Columbia River 
Steelhead 
The Middle Columbia River steelhead 
DPS was listed as threatened in 1999. 
The DPS is composed of 17 individual 
populations in four major population 
groups. These populations spawn in 
Oregon and Washington drainages 

Figure 26. Returns of Naturally Produced Adult Upper Columbia River Steelhead 
at Rock Island Dam, 1990-2007.
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upstream of the Hood River and Wind 
River systems up to and including 
the Yakima River Basin. Almost all 
populations within this DPS are 
summer-run steelhead; the exceptions 
are the winter-run populations 
returning to the Klickitat Creek and 
Fifteen Mile Creek watersheds. 

The most recent 10-year average 
return of natural-origin Middle 
Columbia River steelhead was 17,201 
adults (1996-2005). The most recent 
four-year average return was 21,985 
adults (Figure 27). An analysis of adult 
returns from 1990-2005 indicates that 
the ESU-level trend in abundance was 
positive during this period. Due to the 
diffi culty in obtaining timely estimates 
of DPS-level abundance for Middle 
Columbia River steelhead, the Adaptive 
Management Implementation Plan 
relies on abundance estimates based 
on dam counts for the Yakima River 

2004 or 2005), only eight of those 13 
populations had positive recruit-per-
spawner productivity.

Table 8 summarizes the tributary 
habitat metrics completed since 
2005 with Action Agency support in 
areas used by Middle Columbia River 
steelhead. 

Lower Columbia and Willamette 
River ESUs
These ESUs are currently threatened 
by a broad array of habitat and other 
environmental factors. Because they 
largely do not migrate through the 
federal dams on the Columbia and 
lower Snake rivers, the proposed 
operation of the Columbia/Snake 
projects of the FCRPS has a limited 
impact on these populations and there 
is limited potential to improve their 
status with improvements to these 
dams. The Action Agencies will provide 
an update on the status of these 
ESUs as part of the Comprehensive 
Evaluations called for in 2013 and 
2016. 

Figure 27. Returns of Naturally Produced Adult Middle Columbia River Steelhead 
(Yakima River Major Population Group) at Prosser Dam, 1990-2009.

Table 8. Middle Columbia River Steelhead Tributary Habitat Metrics, 2005-2009

Metric 2009 2005-2009

acre-feet/year of water protected 6622 24214

acres improved in various ways 1391 3613

acres protected 1071 12903

cubic-feet per second (cfs) of water fl ow protected 31 142

miles of habitat accessed 147 514

miles of stream with improved complexity 4 55

miles protected 116 581

Screens installed or addressed 24 136

Major Population Group (MPG) of this 
DPS. Based on preliminary estimates, 
the most recent 10-year average return 
from this MPG was 2,888 natural-
origin adults (2000-2009). The 
abundance trend for this MPG between 
1990 and 2009 was positive.

The 2008 FCRPS BiOp considered 
population-level abundance estimates 
of natural-origin Middle Columbia 
River steelhead based on adult returns 
through 2004 or 2005. Eleven of the 
13 populations for which adequate 
information is available had a positive 
trend in abundance since 1990. Over 
the most recent 10 years, the average 
abundance of three populations has 
been more than the minimum level 
needed for recovery, as identifi ed 
by the Interior Columbia Technical 
Recovery Team. However, over the 
20 years considered in the BiOp 
(concluding with the adult returns for 
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The FCRPS BiOp is premised 
on adaptive management and 
accountability for results. The Action 
Agencies use the best available scientifi c 
information to achieve performance 
standards and make needed adjustments 
so that actions meet the BiOp goals. 

The Obama Administration undertook 
an extensive effort to review the 2008 
FCRPS BiOp. The process included 
listening to the views of the parties 
to the litigations, as well as those of 
agency and independent scientists. 
The Administration determined that 
the science underlying the BiOp is 
fundamentally sound, but there are 
uncertainties in some predictions 
regarding the future condition of the 
listed species. As a result of this review, 
the Administration developed the 
Adaptive Management Implementation 
Plan (AMIP) too include:

Accelerated and enhanced 
actions, include commitments to 
additional estuary actions under a new 
agreement with the state of Washington, 
efforts to control predators and invasive 
species, and biologically based changes 
to spring and summer spill;

Enhanced research and 
monitoring, improvements include 
expanding adult status and trend 
monitoring, expanding intensively 
monitored watershed (IMW’s), a new 
life-cycle model to evaluate contingency 
actions, and enhanced research on 
predators, invasive species and potential 
reintroduction of fi sh into areas not 
currently occupied;

Biological triggers for 
contingencies, linked to declining 
abundance of listed fi sh at odds with 
BiOp expectations. The triggers, if 
tripped, would activate rapid or long-
term responses to address signifi cant 
declines in the abundance of naturally 
produced salmon and steelhead. A 
Signifi cant Decline Trigger will result 
in implementation of Rapid Response 
contingency actions. An Early Warning 
Indicator will focus attention on possible 
problems to come and may result in 

implementation of Rapid Response 
contingency actions if deemed 
necessary;

Contingency actions, Rapid 
Response Actions, which are short 
term contingency actions to improve 
fi sh survival, include additional hydro 
operations, increased predator controls, 
certain harvest controls, and safety net 
hatcheries. Long-Term Contingency 
Actions are measures taken across “all 
Hs,” including the study of Snake River 
dam breaching as a contingency of last 
resort; and 

Continued collaboration and 
independent scientifi c review, 
continue the partnerships with states and 
tribes to provide for ongoing science 
input and to ensure transparent reporting 
on progress.

Based on 2009 research and 
implementation, the Action Agencies 
have developed questions and identifi ed 
issues that affect BiOp implementation. 
This information will be used to inform 
future actions.

For hydropower actions, the 
Action Agencies have observed the 
following:

Dam modifi cations and spill/surface • 
passage improvements appear to be 
on track to achieve the hydrosystem 
performance standards of 96 and 
93 percent average dam survival for 
spring and summer migrating fi sh, 
respectively. 

In response to reduced juvenile fi sh  
survival due to avian predation at 
John Day Dam observed during 
the summer 2008, an expanded 
avian deterrent wire array was 
installed downstream of the dam 
and predator hazing efforts were 
increased. Future actions will 
include installing a new spillway 
defl ector in spillbay 20, which 
will allow more fl exibility in spill 
operations and may help further 
reduce avian predation by allowing 
smolts to exit the tailrace faster. 

Mean PIT tag in-river juvenile survival • 

estimates for Upper Columbia River 
steelhead and Snake River steelhead 
were higher than mean COMPASS 
estimates. Snake River Chinook PIT tag 
mean estimate was the only estimate 
lower than mean COMPASS estimates, 
and was within the 95 percent 
confi dence interval (i.e, the difference 
was not statistically signifi cant). These 
results suggest that steelhead may be 
deriving more benefi ts from recently 
installed surface fl ow weirs compared 
to Chinook. Improvements planned 
to deter predation near dams (avian 
wires and egress improvements) 
are expected to result in additional 
benefi ts to all species.  

Survival rates of ESA-listed adult • 
Chinook and steelhead through the 
FCRPS dipped below adult passage 
performance standards in 2009 for 
fi ve of the six stocks. Three of the 
fi ve stocks that fell short of the BiOp 
performance standard were within 
fi ve percent. Two stocks, Snake River 
spring/summer Chinook salmon 
ESU and Snake River steelhead DPS, 
were signifi cantly outside the adult 
performance standard. Adult system 
survival reductions may be related 
to modifi cations made at dams to 
improve juvenile outmigration, injuries 
and mortalities related to sea lion 
predation, unquantifi able levels of 
mortality related to fi sheries, and 
unaccounted levels of straying.

Adult return data continue to confi rm • 
that smolt transportation during May is 
correlated with higher adult steelhead 
returns than is in-river migration 
and somewhat higher returns for 
Chinook. Nevertheless, under adaptive 
management (as discussed with the 
Regional Implementation Oversight 
Group), the Action Agencies are 
continuing to spill during this time 
period (May 7-20) and monitoring 
the adult return data to see whether 
this relationship changes based on 
improved in-river conditions.

Pursuant to court-ordered operations, • 
spill continued through August 31, 
2009. For comparison, under 2008 
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BiOp criteria, spill in August at Snake 
River dams may be curtailed on or 
after August 1 to coincide with juvenile 
fi sh migration. The range of spill 
curtailment dates for Lower Granite 
Dam observed in recent years using 
BiOp criteria has ranged from as early 
as August 1 to as late as August 31. 
According to August spill curtailment 
criteria, spill would have been 
curtailed on August 3 at Lower Granite 
Dam, August 12 at Little Goose Dam, 
August 15 at Lower Monumental Dam, 
and August 17 at Ice Harbor Dam.

For habitat actions, the Action 
Agencies have observed the following:

The habitat program structure, which • 
consists of biologically targeted 
projects, assessment of habitat quality 
improvements, use of expert panels, 
and independent scientifi c review, 
is under way and functioning well 
overall.

Hundreds of on-the-ground actions  
were completed throughout the 
Columbia Basin in 2009 to improve 
tributary spawning and rearing 
habitat for numerous populations of 
salmon and steelhead. Many new 
projects are being prepared for 
future implementation. 

Several estuary projects were  
successfully completed in 2009. A 
few are behind schedule but are 
scheduled for completion in 2010. 
Many new estuary projects are 
under development for completion 
in 2011-2012. 

Tangible habitat benefi ts are being • 
achieved by specifi c projects. For 
example:

Idaho Department of Water  
Resources developed agreements 
with local landowners to secure 
over 1,800 acre-feet of water 
annually to increase streamfl ows in 
the Lemhi River by 25-35 cfs during 
spring and summer migration 
periods.

The Sandy River Project is part of  
a larger 1,500-acre long-term 
restoration project. In 2009, 201 
acres of riparian habitat along 
1.2 stream miles were planted 

with native vegetation; 35 acres 
of riparian shrubs were planted; 
and 45 acres of native vegetation 
were maintained. Sandy River Delta 
historically was a wooded, riparian 
wetland with components of ponds, 
sloughs, bottomland woodland, 
oak woodland, prairie, and low- 
and high-elevation fl oodplain. 
Restoration of historical landscape 
components is a primary goal for 
this land, with current focus on 
restoration of riparian forest and 
wetlands.

In the estuary, long-term action  
effectiveness is ongoing for four 
habitat restoration projects, and the 
data/information being collected 
will be compared to reference sites. 
The data collected from the action 
effectiveness monitoring will aid 
in adaptively managing estuary 
restoration. 

For predator management, 
the Action Agencies have observed the 
following:

Predation continues to be a serious • 
issue for the survival of both juvenile 
and adult salmon and steelhead. 
Future management actions must 
focus on controlling predation by 
native and non-native species.

Predation by Caspian terns on • 
juvenile fi sh continues to suggest that 
successfully relocating much of the 
tern nesting colony away from East 
Sand Island, where fi sh are most 
vulnerable to predation, will reduce 
mortality of juvenile salmonids. Diet 
studies have shown that steelhead 
smolts appear to be particularly 
vulnerable to predation, especially by 
Caspian terns. 

However, total avian predation on • 
young fi sh has increased as a result 
of a nearly threefold expansion of a 
colony of double-crested cormorants 
on East Sand Island and predation 
by terns and cormorants from other 
colonies (Crescent Island, Rock Island, 
Foundation Island, Potholes Reservoir, 
etc.). Successful management of 
avian predation must be based on a 
broader framework, both in terms of 
the geographical area covered and 

the community of all potential avian 
predators present within that area. 
In recognition of the seriousness of 
this issue, the Action Agencies will be 
working with the RIOG to discuss and 
identify potential management actions.

Predation by northern pikeminnow • 
is being successfully controlled, 
with signifi cant survival benefi ts. 
Examination of predation by non-
native species, such as shad, walleye, 
and bass, is under way. Management 
of non-native species predation may 
confl ict with state management of 
exotic warm-water game species 
(walleye, largemouth and smallmouth 
bass, Northern pike, catfi sh, etc.) 
for sport fi sheries. Action agencies 
must proceed with sensitivity to other 
management jurisdictions through well 
designed basic research within this 
topic area.

The amount of fi sh eaten by sea • 
lions continued to increase in 2009, 
with an expanded catch estimate of 
4,489 adult salmon and steelhead. 
Increases in Stellar sea lion abundance 
and salmon predation in 2009 may 
be countering some of the expected 
reductions from efforts by the states to 
remove sea lions. 

For hatchery actions, the Action 
Agencies have observed the following:

The Snake River sockeye captive • 
broodstock and conservation/
supplementation program returned 
high numbers of adult fi sh in 2008 
and 2009. This indicates that 
conditions have potentially moved 
from handfuls of adult fi sh on the brink 
of extinction to a more stable base for 
this program, which will be expanded 
in future years under the BiOp. 

The Hatchery Scientifi c Review • 
Group process that concluded in 
2009 developed useful guidelines 
for hatchery reforms, although each 
hatchery facility will need to be 
considered case by case. 

Reconditioning of wild-born female • 
kelt steelhead may increase the 
abundance of repeat spawners, 
but there is not yet enough 
information from ongoing research 
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to assess reproductive success of the 
reconditioned repeat spawners. 

For harvest, the Action Agencies 
have observed the following:

In the Colville selective fi sheries study, • 
the immediate release survival of 
summer/fall Chinook and steelhead 
was assessed for three gear types. 
Mortality was lowest for fi sh captured 
in the purse and beach seines (100 
and 99 percent immediate release 
survival, respectively), compared to 
traditional hoop, dip, and tangle 
nets, which had only an 80 percent 
immediate release survival. Pursuit 
of purse-seining for longer-term post 
research is currently planned for the 

Working with the Region

Regional efforts to protect and recover 
threatened and endangered fi sh in the 
Columbia River Basin refl ect the complex 
life cycles of the fi sh themselves. Progress 
has been made each year by building on 
successful efforts in previous years. It will 
take many years to rebuild sustainable 
populations of some species.

The Action Agencies work with 
regional interests to improve regional 
coordination and collaboration, and 
to implement actions to strengthen 
Columbia River Basin salmon and 
steelhead stocks. Tribal, state, and 
federal agency representatives are 
jointly looking at options for a better 
way to stabilize salmon and steelhead 
populations in the Columbia River Basin 
and bring these fi sh back to sustainable 
levels. The Action Agencies work closely 
with the region through the federal-state-
tribal Regional Implementation Oversight 
Group (RIOG), the Columbia Basin Fish 
Accords, and NPCC’s Fish and Wildlife 
Program.

Regional Implementation 
Oversight Group
In 2008, the RIOG was established 
to provide high-level policy review for 
the Columbia River Basin—to discuss 
and coordinate implementation of 
the FCRPS and related BiOps. The 
RIOG is the successor to the Policy 
Working Group formed in 2005 to 
address court concerns and collaborate 

on development of the BiOp. The 
RIOG involves federal, state, and 
tribal agencies actively engaged in 
salmon recovery efforts. The group 
reviews the Action Agencies’ progress 
reports under the BiOp, considers 
adaptive management decisions based 
on emerging scientifi c information, 
evaluates contingency plans, and 
helps to resolve policy and technical 
disputes. The group encourages 
collaboration, accountability, and 
transparency for BiOp implementation. 
The RIOG structure includes technical 
subgroups for each H (e.g., the Technical 
Management Team or TMT) to support 
regional review.

Columbia Basin Fish Accords
In 2008, the Action Agencies entered 
into the Columbia Basin Fish Accords 
with the Confederated Tribes of the 
Warm Springs Reservation of Oregon, 
the Confederated Tribes of the Umatilla 
Indian Reservation, the Confederated 
Tribes and Bands of the Yakama Nation, 
the CRITFC, the Confederated Tribes 
of the Colville Indian Reservation, 
the Shoshone-Bannock Tribes of Fort 
Hall, and the states of Idaho and 
Montana. In addition, in 2009, the 
Action Agencies entered into an Estuary 
Habitat Memorandum of Agreement 
with the state of Washington. These 
historical, long-term agreements are 
intended to support and strengthen 
RPA implementation, foster cooperation 

and partnership, and advance fi sh 
recovery for all. These partnerships 
help accomplish “on-the-ground” 
implementation of actions that are 
benefi cial to listed fi sh.

In 2009, tribal, state, and federal 
partners implemented new projects and 
expanded existing projects under the 
Columbia Basin Fish Accords. Projects 
under way include improvements in 
passage and assurance of suffi cient 
water for the Walla Walla River’s salmon 
populations, recovery of sockeye runs 
in Redfi sh Lake, installation of lamprey 
passage systems at Bonneville Dam, and 
numerous other projects designed to 
restore critical habitat from the estuary 
to the tributaries. 

Northwest Power and 
Conservation Council Fish and 
Wildlife Program
Under the Northwest Power Act, the 
NPCC works to protect, mitigate, and 
enhance Columbia River Basin fi sh 
and wildlife and their related spawning 
grounds and habitat that have been 
affected by hydropower development. 
The council’s Columbia Basin Fish and 
Wildlife Program guides BPA’s funding 
and must be taken into account by 
all federal agencies that manage, 
operate, or regulate hydropower dams 
in the basin. The Council’s amended 
program (fi nalized in 2009) can be 
found at http://www.nwcouncil.org/
library/2009/2009-09/Default.asp. 

Confederated Colville Tribe. Transfer 
of technology to the lower Columbia 
River below Bonneville Dam in the 
non-treaty commercial salmon fi shery 
occurred in 2009.

Regarding fi sh status, the Action 
Agencies have observed the following:

Adult fi sh returns in 2009 were good, • 
with counts of adult and jack summer 
Chinook, fall Chinook, and sockeye 
passing Bonneville Dam all exceeding 
the 10-year average; spring Chinook, 
steelhead, and coho counts being 
below the 10-year average. The Snake 
River sockeye return was particularly 

strong with a record 1,219 adults 
counted at Lower Granite Dam. Snake 
River steelhead returns also broke 
records for both the overall return and 
the wild component of the run. This 
is likely a result of both the survival 
improvements made in recent years 
and excellent ocean conditions. It is 
not likely that current levels will be 
sustained, and future variability is 
expected. Action Agencies will be 
looking for overall trends that are 
stable and increasing at the species 
level. 

http://www.nwcouncil.org/library/2009/2009-09/Default.asp
http://www.nwcouncil.org/library/2009/2009-09/Default.asp
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For More Information on 
Regional Efforts:

Pacifi c Coastal Salmon Recovery • 
Fund: http://www.nwr.noaa.
gov/Salmon-Recovery-Planning/
PCSRF/

Columbia River Inter-Tribal Fish • 
Commission: http://www.critfc.org

Upper Columbia United Tribes: • 
http://www.ucut.org

Columbia Basin Fish and Wildlife • 
Authority: http://www.cbfwa.org

Northwest Power and • 
Conservation Council: http://
www.nwcouncil.org

Oregon Watershed Enhancement • 
Board: http://www.oregon.gov/
OWEB/index.shtml

Washington Salmon Recovery • 
Offi ce: http://www.rco.wa.gov/
salmon_recovery/gsro.shtml

Idaho Offi ce of Species • 
Conservation: http://www.species.
idaho.gov

Federal Columbia River Power • 
System 2008 Annual Report, 
website links, and more 
information on federal agency 
efforts for salmon and steelhead: 
http://www.salmonrecovery.gov

Conclusion

n 2009, as the result of a multi-year collaboration process, the Action 

Agencies continued the second year of implementing the 2008 FCRPS BiOps. 

This progress report summarizes the second year of implementation. Major 

dam improvements occurred, acres of habitat were improved, predators 

were controlled, and fi sh status overall was good. Working with our regional 

partners, the Action Agencies will build on these accomplishments in the years 

ahead.
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