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Executive Summary 
 
On May 1, 2008, the Columbia River Fisheries Program Office (CRFPO) hosted a day-long 
workshop with National Wildlife Refuges (NWRs).  The goal of the workshop was to provide a 
forum to promote effective information exchange and facilitate a working relationship between 
NWRs and the CRFPO.  Specific objectives were to: 
 
1.  Update NWRs about results and activities by the CRFPO to address aquatic resource issues 

and needs during the past 12 months. 
2.  Update CRFPO about aquatic resource issues and needs of NWRs discussed previously and 

present new ones. 
3.  Explore additional possibilities for cooperative efforts between NWRs and CRFPO. 
4.  Develop 2008 workshop document with action items. 
5.  Schedule 2009 Workshop. 
 
The purpose of the workshop was to build upon efforts initiated during earlier workshops.  The 
2008 workshop was organized according to five main sessions:  1) CRFPO results and activities 
during the past 12 months; 2) NWR Aquatic resource activities and issues; 3) Activities on 2007 
workshop action items; 4) NWR updates and new issues and needs; and 5) Regional programs 
and issues affecting NWR CRFPO efforts.  The intent of the first session was to provide current 
updates and results of projects.  Personnel from the CRFPO made presentations concerning 
activities at NWRs focused on results and planned activities for ongoing projects.  The intent of 
the second session was to present activities and issues concerning aquatic resources at NWRs 
that are being addressed by NWRs biologists and R1 Division of Water Resources.  The third 
session provided a review of action items developed during the previous workshop, and reported 
on activities to address them.  The fourth session provided an opportunity for NWRs to update 
the status of aquatic resource issues and needs identified earlier and discuss new needs that may 
have arisen.  Personnel representing three NWRs or complexes discussed various aquatic 
resource issues and associated needs.  The intent of the fifth session was to provide an 
opportunity to discuss regional-scale programs and issues relevant to facilitating a working 
relationship between NWRs and the CRFPO.  This session focused entirely on strategic habitat 
conservation (SHC), including previous efforts and planned activities for its application in R1.   
 
This report summarizes the 2008 NWR-CRFPO workshop in four sections:  1) Background, 
which provides context relative to the initial workshop and subsequent workshops; 2) 2008 
NWR-CRFPO Workshop, which reports on each of the five workshop sessions; 3) Action Items, 
which include activities for ongoing and planned projects, and topics specifically discussed at the 
workshop; and 4) Appendices of supporting materials. 
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I.  Background 
 
Because of efforts to increase interactions between Service programs and complementary 
missions of National Wildlife Refuges (NWRs) and the Columbia River Fisheries Program 
Office (CRFPO), the CRFPO hosted a day-long workshop with NWRs1 and representatives of 
programs from the regional office in July 2005.  The goal of this initial workshop was to provide 
a forum to promote effective information exchange between NWRs and the CRFPO.  The intent 
of exchanging information was to improve familiarity between programs, identify immediate 
aquatic resource issues and needs at NWRs, and explore opportunities and strategies for the 
programs to cooperatively work toward addressing resource issues and needs.  The resulting 
report summarizes information presented at the workshop, as well as describes approaches 
NWRs and the CRFPO intend to use in working together. 
 
Since the initial workshop in 2005, NWRs and the CRFPO have been cooperatively working on 
several ongoing and new monitoring and evaluation projects.  The CRFPO has also been 
working with NWRs to provide technical assistance on various issues to the extent possible, 
assisting in the development of Comprehensive Conservation Plans (CCPs), and jointly pursuing 
various internal and external sources of funding to address aquatic resource needs.  Because a 
formal and regular exchange of information encourages continued cooperative efforts to work 
together between programs in addressing mutual goals and resource issues and needs, holding 
annual workshops is an efficient approach to exchange the most current information.  This report 
summarizes topics and discussions from the 2008 workshop, and includes supporting materials.  
It is the second workshop held since 2005.  This and all previous reports are available at the 
CRFPO webpage (http://www.fws.gov/columbiariver/programs/RAP/refuge.html).  
 
  

                                                 
1 Primarily NWRs within the CRFPO geographic area of responsibility (i.e., Columbia River basin below McNary 
Dam, Oregon waters excluding the Klamath River basin, small tributaries of Willapa NWR). 

4 
 

http://www.fws.gov/columbiariver/programs/RAP/refuge.html


II.  NWR-CRFPO Workshop 2008 
 
The intent of the 2008 workshop was to build upon efforts initiated during previous workshops 
with the goal of providing a forum to promote effective information exchange and facilitate a 
working relationship between NWRs and the CRFPO.  Five objectives were addressed:   
 

1. Update NWRs about results and activities by the CRFPO to address aquatic resource 
issues and needs during the past 12 months; 

2. Update CRFPO about aquatic resource issues and needs of NWRs discussed previously 
and present new ones; 

3. Explore additional possibilities for cooperative efforts between NWRs and CRFPO; 
4. Develop 2008 workshop document with action items; and 
5. Schedule 2008 Workshop. 

 
The workshop was organized according to five main sessions to accomplish the objectives (see 
agenda—Appendix A):  1) CRFPO results and activities during the past 12 months; 2) NWR 
aquatic resource activities and issues; 3) Activities on 2007 workshop action items; 4) NWR 
updates and new issues and needs; and 5) Regional programs and issues.  This portion of the 
workshop report summarizes each of the three sessions.  The attendance list (Appendix B), 
workshop notes (Appendix C) compiled by Ruby Bourne and Sam Lohr (CRFPO), and 
presentations (Appendix D) are also included. 
 
A.  CRFPO Results and Activities During Past 12 Months 
The intent of this session was to provide current updates and results of projects.  Personnel from 
the CRFPO made presentations concerning activities at NWRs since the 2007 workshop.  
Several presentations provided current results of ongoing projects and planned activities, 
whereas others focused on recently initiated or planned new projects.  The following are brief 
summaries of each presentation. 
 
1.  Julia Butler Hansen-Lewis and Clark NWRs:  Part I--Fish use, habitats, and tide gates at 
sloughs on Columbia River islands; Part II--Fish use, habitats, and tide gates at sloughs on 
the mainland unit 
Tenasillahe and Welch islands are portions of Julia Butler Hansen (JBH) and Lewis and Clark 
(LC) NWRs adjacent to the JBH mainland unit.  As part of the Lower Columbia River Channel 
Improvement Project, the U.S. Army Corps of Engineers (Corps) modified a tide gate at 
Tenasillahe Island to benefit juvenile anadromous salmonids by providing access to sloughs 
behind the island’s dikes.  In addition, the Corps initiated feasibility studies for modifying 
existing tide gates and installing new ones on sloughs isolated from the Columbia River by dikes 
at the mainland unit.  The CRFPO is assessing tide gate operation and describing aquatic habitat 
and fish presence and distribution in sloughs to establish baseline conditions and evaluate 
projects at the islands, mainland, and reference sloughs. 
 
At the mainland, surveys were conducted in upper Risk and Nelson creeks for adult salmonids 
and evidence of spawning.  Adult coho salmon were present in Nelson Creek in 2006 and 2007, 
and a chum salmon carcass observed in 2006.  No adult fish were observed in Risk Creek.  For 
juvenile salmonids (Chinook and coho salmon) in 2007, estimated rates of passage were 
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typically 2-3 times higher in two reference sloughs compared to three sloughs with tide gates.  
Overall fish assemblages differed among sloughs, with no introduced fish species detected at 
reference sloughs; whereas introduced species were detected at four of eight sloughs with and 
without tidegates.  A second year of pre-construction evaluation is being conducted in 2008, with 
post-construction evaluation anticipated. 
 
At the islands, habitats differed with consistently lower dissolved oxygen, higher turbidity, 
earlier warming of water temperatures, and prevalence of aquatic vegetation in Tenasillahe 
Island sloughs compared to reference sloughs without tide gates at Welch Island.  Introduced 
species composed a higher portion of fish assemblages at Tenasillahe Island sloughs than at 
Welch Island.  Although the tide gates at Tenasillahe Island provide limited opportunity for fish 
passage (2006-mean of 1.1 opening/day for 3.8 hours) over 100 juvenile Chinook salmon were 
collected exiting the slough.  Residence time of marked, hatchery Chinook salmon released at 
Welch Island was up to 10 days (most exited within 1-2 days), whereas PIT tagged fish released 
at Tenasillahe Island were detected exiting for 1-73 days (mean 26 days in 2006, mean 39 days 
in 2007).  The Tenasillahe Island tide gate was modified in summer 2007.  Post-construction 
assessment begin in 2008 and is anticipated to continue through 2009 
 
2.  Nestucca Bay NWR:  Fish and habitat surveys 
Nestucca Bay NWR restored about 80 acres of tidal wetland habitats by removing a dike and 
tidegate adjacent to the Little Nestucca River during summer 2007.  The CRFPO received 
funding from the National Fish and Wildlife Foundation to evaluate physical and biological 
responses to the habitat restoration project during a two-year period (winter-early summer 2007 
for pre-construction period and fall 2007-summer 2008 for post-construction period).  Data 
collected by the Siletz Tribe will also contribute to characterizing the pre-construction period.  
Reconnaissance fish surveys were conducted in late 2006 and early 2007, and systematic sets 
using hoop nets as the primary collection method was applied to most of the 16 sample sites in 
the study area and two reference sample sites near the restoration project.  Fish sampling is 
planned to continue through the spring and into the summer.  Invertebrate drift samples were 
collected and preserved for later analysis.  Existing GIS data have been used to develop a 
hypothetical hydrologic model for pre-conditions, and needs to be replicated for post-
construction conditions.  Initial results indicate that the project may be benefiting coho salmon 
and perhaps steelhead.   
 
3.  Bandon Marsh NWR:  Assessment of tidal marsh restoration 
Bandon Marsh NWR is planning to restore over 400 acres of tidal wetland habitats by removing 
dikes, tidegates, and potentially filling up to 15 miles of ditches at the Ni-les’tun Unit adjacent to 
the Coquille River.  Construction for the restoration project is planned for 2009 or 2010.  Cross 
Program Results (CPR) funds from Refuges have allowed the CRFPO to evaluate physical and 
biological responses to the habitat restoration project similar to the approach used at Nestucca 
Bay NWR.  Efforts have been focused on one of three tributaries that cross the unit, Fahey 
Creek.  To date, three fish surveys have been conducted (November 2008, January and April 
2008), which collected seven native (coastal cutthroat trout, steelhead, coho salmon, Chinook 
salmon, sculpin, threespine stickleback, and shiner perch) and three non-native (mosquitofish, 
brown bull head, and smallmouth bass) fish taxa.  Invertebrate drift samples were also collected 
in 2007 and 2008, and preserved for later analysis. 
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4.  Hanford Reach NM:  Instream habitat studies 
The CRFPO has been conducting instream flow and habitat assessments at the Hanford Reach 
National Monument to develop quantitative tools for evaluating the effects of flow regulation on 
Chinook salmon.  One aspect of these assessments was to estimate the effects of hydropower 
operations on stranding and entrapment mortality of juvenile Chinook salmon in the reach during 
2007.  Because hydropower operations can cause water surface elevations to fluctuate by up to 
12 feet along the 50-mile reach, juvenile mortality caused by stranding or entrapment in 
dewatered depressions, with associated susceptibility to predation and thermal stress, is an 
important consideration for dam operations.  Temporally and spatially stratified estimations of 
mean number of fish per entrapment, entrapment histories, and lethality rates were used to 
generate a reach-wide mortality estimate for entrapments based on operations and conditions in 
2007.  Almost 220,000 entrapment events were estimated to have occurred throughout the 
Hanford Reach in 2007, affecting 596,600 juvenile Chinook salmon.  With a 90% mortality rate, 
a mean of 545,200 of these individuals were estimated to have died as a result.  This estimate 
represents about 6% of the total population of juveniles.  Physical survey and modeling tools 
contributing to this project can be easily applied to other wildlife species to address a variety of 
issues, such as dike or dam removal, irrigation withdrawals, drawdown assessments, habitat 
restoration, flooding, and aquatic nuisance species management. 
 
B.  NWR Aquatic Resource Activities and Issues 
The intent of this session was to provide current updates and results of select activities at NWRs 
affecting aquatic resources.  Personnel from the NWRs and the Regional Water Resources Office 
made presentations concerning activities at NWRs.  The following are brief summaries of each 
presentation. 
 
1.  Transfer of a western pearlshell mussel population to Willapa NWR 
Willapa NWR has transferred western pearlshell mussels from the Bear River to three streams at 
the NWR that presently do not contain mussels but possess suitable habitat and host fish.  
Surveys of mussels in both the Bear and Neselle rivers were coordinated with the Pacific 
Northwest Native Freshwater Mussel Workgroup, and indicated that the Bear River contained 
the more appropriate donor population from which 100 individuals were collected in September 
2007.  Each individual received a uniquely-coded tag, and their dimensions and weight recorded.  
Mussels were then transferred to sites within each of the three streams (10 individuals transferred 
to Chum Creek, 35 to Headquarters Creek, and 55 to North Creek).  Since October 2007, one to 
three surveys have been conducted monthly in each stream to enumerate mussels, note 
orientation and movement, and record length and weight of individuals.  Surveys are continuing 
to determine mussel survival, growth, reproduction, and potential recruitment of juveniles. 
 
2.  Water management at Tualatin NWR 
Water management at Tualatin NWR includes providing seasonally flooded wetlands that supply 
habitat for a variety of species and encourage growth of native plant species.  Three aspects of 
water management are of particular interest relative to fish and aquatic habitats, passage issues, 
operational issues, and current and future concerns.  Passage issues primarily concern allowing 
fish that enter wetlands during floods safe access to return to the river.  Some wetlands have 
water control structures with notched overflow gates to allow water to drain and allow juvenile 
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anadromous fish to pass.  These were constructed during 2003-2005, and structures constructed 
earlier may have notches added because they were built prior to listing anadromous fish in the 
Willamette River valley.  Operational issues primarily concern release of water from wetlands to 
encourage fish to enter the river prior to April 30th when wetlands are drawn down due to 
potential thermal effects on the river.  The NWR is conducting some temperature monitoring 
because this permit requirement affects waterfowl and encourages growth of reed canary grass.  
Another operational issue is the use of lift pumps in the river that require fish screens versus 
relatively inexpensive shallow wells that do not need screens to supply water.  Current and future 
concerns include the Rock Creek culvert, which is considered a fish barrier, the Chicken Creek 
diversion structure, whose design capacity to convey water has been exceeded because 
development in the drainage has increased peak flows, and plans to raise the height of Scoggins 
Dam, which may further isolate the Tualatin River floodplain due to reductions in peak flows. 
 
3.  Water studies at Malheur NWR and other water related topics 
The Water Resources Branch is assisting Malheur NWR on a water rights application to divert 
water from the Donner und Blitzen River primarily for wetland habitat management during 
October to March.  The original application was contested by Water Watch Oregon, Harney 
County, and Oregon Department of Fish and Wildlife.  A settlement agreement was reached 
requiring an instream flow study consisting of four elements that must be met before a certificate 
for the water right can be issued.  The four elements consist of:  A water measurement plan, A 
water quality plan, Fish passage and screening, and Redband trout flow study.  The water 
measurement plan has been accepted and water quality plan is in process with Oregon 
Department of Environmental Quality.  For fish passage and screening, Malheur NWR will 
provide passage and screens at all diversions and dams according to ODFW requirements, which 
is estimated to cost $8M and take several years.  The instream flow study (1D PHABSIM) was 
designed by ODFW, and is underway with ODFW, Water Resources Branch, and USGS 
working on it.  Issues that have arisen with the study are:  Turnover in ODFW lead personnel; 
Possible changes in river transects between surveys due to high flows; and Lack of information 
concerning habitats for various life stages of redband trout. 
 
The Water Resources Branch is also involved in a nation-wide request (2008 Water Data Call) to 
assess what would be necessary to secure water supplies for all Service facilities (NWRs, 
National Fish Hatcheries) in regions 1 and 8.  Cost estimates for providing water needs at 
facilities in the two regions are almost $500M.  Water Resources made recommendations to 
prepare water resources assessments, prioritize water needs, and create a consistent regional 
approach.  In the short term, the Water Resources Branch is planning to prepare about five 
assessments this year (Sheldon NWR, Kootenai NWR, Hagerman NFH, Oaho NWR Complex, 
and Willamette Valley NWR Complex), and develop a database for water resources data and 
analyses.  
 
C.  Activities on 2007 Workshop Action Items—Status of action items and related topics 
The 2007 NWR-CRFPO Workshop generated 12 specific action items addressing a range of 
topics (e.g., planned activities for ongoing projects, technical assistance, and requesting a 
meeting with ARDs).  Presentations made by the CRFPO earlier were examples of actions for 
ongoing projects.  Examples of technical assistance include fish surveys conducted in Gee Creek 
at Ridgefield NWR, securing permits and assisting with sampling in flooded wetlands at Tualatin 
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NWR, and assisting with CCPs for a number of NWRs.  In November 2007, a meeting was held 
with the ARDs for NWRs, Fisheries, and Ecological Services to discuss program priorities 
relative to habitat management and restoration projects; dedication of fisheries resources for 
planning, project selection, and monitoring and evaluation; and ability to share credit among 
programs in reporting habitat accomplishments.  A presentation was made stressing several 
issues in the context of strategic habitat conservation (SHC) and the Service’s strategic vision 
and direction—namely that:  The monitoring and evaluation component of habitat projects are 
not emphasized to the extent as the construction component; These components are essential for 
transparent accountability in all aspects of project development, selection, and assessment 
relative to objectives; Dedicating resources to these components would improve efficiency and 
accountability; and Sharing credit would improve cross-program efforts.  The discussion noted 
how these issues can be addressed through SHC and that sharing credit among programs was an 
expected outcome of working together.  A follow-up memo was sent highlighting courses of 
action, but a response has not been received. 
 
In January, SHC focal area teams, consisting of representatives from most Service programs, 
were convened to identify focal species and assess their current status and needs relative to 
applying the SHC framework.  Reports summarizing this assignment were submitted to the 
regional office in March.  The CRFPO participated on four teams, Lower Columbia River, 
Washington-Oregon Coast, Willamette Valley, and High Desert, along with NWRs.   
 
D.  NWR Updates and New Issues and Needs 
The intent of this session was to update the status of aquatic resource issues and needs at NWRs 
that were identified during previous workshops and identify new needs that may have arisen.  
Personnel from each NWR discussed their issues and needs, which are summarized below. 
 
1.  Willapa NWR Complex 
Issues 
At Willapa NWR, the restoration of about 800 acres of salt marsh habitat in the southern portion 
of the NWR that is presently maintained as freshwater habitat by dikes is being considered.  
Restoration alternatives and their effects need to be assessed.  Information about fish hosts for 
mussels at the NWR would be helpful.  A consultant is working on western brook lamprey and 
possible reintroductions.  It is unknown whether the coastal cutthroat trout planted in NWR 
streams have survived.  There may be opportunities for habitat restoration actions in Risk and 
Nelson creeks at Julia Butler Hansen NWR. 
 
Needs 

• Assistance with evaluating potential alternatives for restoring salt water marsh habitat in 
south Willapa Bay. 

• Information concerning possible fish hosts for juvenile freshwater mussels in streams. 
• Assistance in determining whether cutthroat trout planted in Long Island and 

Headquarters creeks are still in the streams. 
• Training for conducting aquatic habitat surveys. 
• Assistance on habitat restoration planning for Risk and Nelson creeks. 
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2.  Ridgefield NWR 
Issues 
Fish sampling of lower Gee Creek in the 1990s collected juvenile lamprey and coastal cutthroat 
trout.  Population and habitat information for the species in the stream would be useful.  There 
are mussel shells near the mouth, and it is uncertain whether conditions at the mouth form a 
barrier to fish passage at times.  A potential break in the dike at Post Office Lake might entrap 
fish. 
 
Needs 

• Assistance with developing a watershed assessment for Gee Creek using the OWEB 
approach as a model. 

• Information on fish and habitats in Post Office Lake, as well as Campbell Slough and 
Gee Creek. 

• Assessment of access to Gee Creek. 
 
3.  Oregon Coast NWRs 
Issues 
Work on CCPs for the three estuarine NWRs (Bandon Marsh, Nestucca Bay, and Siletz Bay) 
should begin next year.  Much of the information was collected by ODFW in the 1970s, so there 
is a need for more recent information.  Siletz Bay NWR recently acquired additional land 
isolated next to the highway.  Information on tidegates and culverts at the NWRs would be 
helpful.   
 
Needs 

• Evaluation of existing tidegates and culverts at coastal-estuarine NWRs. 
• Assistance with CCPs for estuarine NWRs. 
• Continue ongoing fish and habitat surveys. 

 
E.  Regional programs and issues directly affecting NWR-CRFPO efforts—Strategic 
Habitat Conservation   
 
Strategic habitat conservation is being applied in R1 and nationally as an organized approach to 
conservation.  Although an intent is to fully involve the USGS, doing so has yet to occur.  The 
approach is similar to R1 cross program recovery efforts, which has been successful in the 
Willamette Valley, in that the Service has worked across programs in how resources were used 
on activities together with those of other agencies.  In a memo from the RD in December, SHC 
was described as our new business model and eight focal areas, with associated teams, were 
established.  The teams developed SHC action plans identifying focal species, issues, partners, 
existing plans, and status of SHC application relative to focal species.  Characteristics of action 
plans were:  Most identified four focal species; Climate change was cited as an issue in all, and 
invasive species were cited in four; Plans averaged 22 partners; and Population objectives were 
noted for 12 species, with 5 specific to focal areas. 
 
So what are the next steps?  A memo from the RD is forthcoming to describe the steps.  The plan 
is to hold a meeting in June attended by two members from each of the focal area teams.  Each 
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team will be asked to identify their highest priority, short-term actions, and develop brief 
statements of work for the top two.  These will be discussed at the workshop in June.  Although 
there will not be any new funds next year, the ARDs can consider the actions and see if a few of 
the actions can be funded. 
 
There are several other activities related to SHC within the region.  An intranet site is being 
developed describing SHC activities in R1, which will be linked to the national site.  There have 
been meetings with OMB and conservation partners focused on funding and capacity.  A dozen 
regional and field employees are receiving training on collaboration and structured decision 
making from PSU. 
 
A number of comments were made.  One was there needed to be more guidance concerning SHC 
and direction about the types of actions that are not likely to be funded so that resources could be 
directed to actions contributing to SHC.  Another was to evaluate what elements of SHC to 
which each Service program is most able to contribute, such as Fisheries for monitoring and 
evaluation of aquatic habitat and populations.  Another was that it is good to see things starting 
to move relative to SHC, overall. 
 

III.  Action Items 
 
The following are action items resulting from the 2008 NWR-CRFPO Workshop.  Some are 
activities for ongoing projects and assistance that the CRFPO has been engaged with NWRs 
during the past, as well as needs for which resources and plans have yet to be developed.  These 
will be pursued to the extent possible. 
 
1.  At Julia Butler Hansen NWR: 

• Complete first year of post-construction assessment of tide gates at Tenasillahe Island 
during summer 2008. 

• Plan for second year of post-construction assessment of tide gates at Tenasillahe Island 
anticipated for 2009, incorporating fish trapping to evaluate passage at the gates, fish 
residence times in the slough, and net pen studies to evaluate fish growth. 

• Complete second year of pre-construction assessment of mainland sloughs during 
summer 2008, develop proposal for post-construction assessment for 2009 or 2010. 

• Assist with habitat restoration planning for Risk and Nelson creeks. 
 
2.  At Willapa NWR: 

• Assist with restoration planning for salt marsh habitat at the southern portion of the bay, 
assessment of coastal cutthroat trout planted in refuge streams, and survey techniques. 

• Assessment of potential fish hosts for juvenile mussels present in refuge streams. 
 
3.  At Oregon Coast NWRs: 

• Complete post-construction assessment of fish and habitats at Nestucca Bay NWR during 
summer 2008. 

• Continue pre-construction assessment of fish, habitats, and aquatic invertebrates at 
Bandon Marsh NWR. 
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• Assessment of tide gates and culverts as potential barriers to fish passage at coastal 
NWRs. 
 

4.  At Ridgefield NWR: 
• Assist with the development of a watershed assessment for Gee Creek 
• Assessment of fish passage at the mouth of Gee Creek and fish presence and habitats in 

Gee Creek, Post Office Lake, and Campbell Slough. 
 
5.  Participate in upcoming regional SHC assignments and explore opportunities for NWRs and 
Fisheries to jointly further application of SHC and address aquatic resource needs. 
 
6.  CRFPO fisheries assistance for National Wildlife Refuges: 

• Continue providing assistance for CCP development, technical support, and general 
surveys to address aquatic resource issues to the greatest extent possible with existing 
resources. 

• Continue to work with NWRs to develop FONS and other proposals for sources to fund 
activities to meet aquatic resource issues and needs. 

 
7.  Unless otherwise advised, the CRFPO will organize annual workshop for April 2009 to 
promote effective information exchange and further develop working relationship between 
programs. 
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Appendix A 
 
 

NWR-FISHERIES WORKSHOP AGENDA 
May 1, 2008 

Columbia River Fisheries Program Office 
1211 SE Cardinal Court, Suite 100 

Vancouver, WA 98683 
 
 

Goal:  Provide a forum to promote effective information exchange and facilitate a working 
relationship between National Wildlife Refuges and the Columbia River Fisheries 
Program Office. 

 
Objectives: 
1.  Update NWRs about results and activities by the CRFPO to address aquatic resource issues 

and needs during the past 12 months. 
2.  Update CRFPO about aquatic resource issues and needs of NWRs discussed previously and 

present new ones. 
3.  Explore additional possibilities for cooperative efforts between NWRs and CRFPO. 
4.  Develop 2008 workshop document with action items. 
5.  Schedule 2009 Workshop. 
 
Geographic Scope:  Columbia River basin below McNary Dam, Oregon waters excluding the 

Klamath River basin, small tributaries of Willapa NWR 
 
1.  8:30-8:40 Welcome and overview of workshop (Lohr) 
 
2.  CRFPO results and activities during past 12 months 
8:40-9:20 Julia Butler Hansen-Lewis and Clark NWRs:  Part I--Fish use, habitats, and 

tidegates at sloughs on Columbia River islands; Part II--Fish use, habitats, and 
tidegates at sloughs on the mainland unit (Johnson) 

9:20-9:40 Nestucca Bay NWR:  Fish and habitat surveys (Hudson) 
9:40-10:00 Bandon Marsh NWR:  Assessment of tidal marsh restoration (Hudson) 
10:00-10:20 Hanford Reach NM:  Instream habitat studies (Skalicky) 
 
10:20-10:40 Break 
 
3.  NWR Aquatic Resource Activities and Issues 
10:40-11:00 Transfer of a western pearlshell mussel population to Willapa NWR (Fernandez) 
11:00-11:20 Water management at Tualatin NWR (Schmidt) 
11:20-11:40 Water studies at Malheur NWR and other water related topics (Crammond) 
 
11:40-12:00 Questions and discussion on morning presentations 
 
12:00-1:00 Lunch 
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4.  Activities on 2007 Workshop Action Items 
1:00-1:30 Status of action items and related topics (Lohr) 
 
5.  NWR updates and new issues and needs  
1:30-3:00 Open discussion of new NWR issues and needs, updates on previous issues and 

needs, CCP schedules and progress, upcoming work, etc. 
 
3:00-3:20 Break 
 
6.  Regional programs and issues affecting NWR-CRFPO efforts 
3:20-3:40 Strategic Habitat Conservation (Chris McKay, co-chair R1 SHC Coordination 

Team) 
3:40-4:20 Discussion 
 
4:20-4:30 Wrap-up 
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Appendix B 
 
 
Workshop Attendees 
 
Donna Allard CRFPO 
Mark Bagdovitch RO Fisheries 
Ruby Bourne CRFPO 
Forrest Cameron RO Refuges 
Justin Cook CRFPO 
Lynn Cornelius WSU Extension/Ridgefield NWR 
Dar Crammond RO Water Resources 
Tim Cummings CRFPO 
Doug DeHart RO Fisheries 
Joe Engler Ridgefield NWR 
Vicki Finn RO Fisheries 
Bob Flores Ridgefield NWR Complex 
Kevin Kilbride RO Refuges 
Marie Fernandez Willapa NWR 
Paul Heimowitz RO Fisheries 
Kathy Hollar RO Ecological Services 
Amy Horstman OFWO 
Mike Hudson CRFPO 
Jeff Johnson CRFPO 
Rich Johnson RO Fisheries 
Sam Lohr CRFPO 
Roy Lowe Oregon Coast NWR Complex 
Chris McKay RO Migratory Birds 
Fred Paveglio RO Refuges 
Bob Peyton RO Refuges 
Tim Roth CRFPO 
Pete Schmidt Tualatin NWR 
Jennifer Brown-Scott Ridgefield NWR 
Joe Skalicky CRFPO 
Charlie Stenvall Willapa NWR Complex 
Linda Watters RO Refuges 
Ralph Webber Tualatin NWR 
Tim Whitesel CRFPO 
Rebecca Young RO Refuges 
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Appendix C 
 

NWR-FISHERIES WORKSHOP NOTES 
May 1, 2008 

Columbia River Fisheries Program Office 
1211 SE Cardinal Court, Suite 100 

Vancouver, WA 98683 
 
 

Goal:  Provide a forum to promote effective information exchange and facilitate a working 
relationship between National Wildlife Refuges and the Columbia River Fisheries 
Program Office. 

 
Objectives: 
1.  Update NWRs about results and activities by the CRFPO to address aquatic resource issues 

and needs during the past 12 months. 
2.  Update CRFPO about aquatic resource issues and needs of NWRs discussed previously and 

present new ones. 
3.  Explore additional possibilities for cooperative efforts between NWRs and CRFPO. 
4.  Develop 2008 workshop document with action items. 
5.  Schedule 2009 Workshop. 
 
Geographic Scope:  Columbia River basin below McNary Dam, Oregon waters excluding the 

Klamath River basin, small tributaries of Willapa NWR 
 
1.  Welcome and overview of workshop (Lohr) 
 
Sam welcomed everyone and noted background of the workshops and objectives.  Everybody 
introduced themselves. 
 
2.  CRFPO results and activities during past 12 months 
 
Julia Butler Hansen-Lewis and Clark NWRs:  Part I--Fish use, habitats, and tidegates at sloughs 
on Columbia River islands; Part II--Fish use, habitats, and tidegates at sloughs on the mainland 
unit (Johnson) 
 
Jeff presented two ongoing projects to evaluate tide gates in the lower Columbia River at the 
mainland of Julia Butler Hansen NWR, and also on Tenasillahe and Welch islands at the refuge.  
The Army Corps is replacing tide gates for both projects, with the mainland work under the 536 
Program and the island work under the Columbia River Channel Improvement Project.  Both 
projects involve comparing fish and aquatic habitats at sloughs with tide gates to reference 
sloughs without tide gates during two time periods, before and after construction of new gates.  
Jeff discussed fish community composition, passage rates of salmonids, and habitat variables 
observed during 2007, which is the first year (out of two planned) for collecting pre-construction 
data at the mainland.  Overall, juvenile Chinook salmon had higher passage rates into reference 
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sloughs compared to sloughs with tide gates.  Tide gates at some sloughs may be constructed or 
modified during 2009 and with remaining ones completed in 2010. 
 
At the islands, pre-construction data were collected during 2006 and 2007, before tide gates were 
replaced in the large slough at Tenasillahe Island in 2007.  Habitats differed between sloughs 
with tide gates on Teansillahe Island compared to reference sloughs without tide gates on Welch 
Island.  Gated sloughs consistently had lower dissolved oxygen, higher turbidity, earlier warming 
of water temperatures, and a prevalence of aquatic vegetation relative to habitat conditions in 
reference sloughs.  The fish community also had a higher proportion of introduced species in 
gated sloughs compared to reference sloughs.  Based on the frequency and duration that the tide 
gates were open, fish would have limited opportunity to enter and leave the large Tenasillahe 
Island slough.  Two juvenile salmon were collected inside the slough and over 100 juvenile 
Chinook salmon were captured leaving it.  Residence time within sloughs were estimated by 
releasing and recapturing marked (fin clip) juvenile Chinook salmon in a reference slough, and 
by releasing juvenile Chinook salmon with PIT tags in the large Tenasillahe Island slough and 
subsequently detecting fish with an array at the tide gates.  Most marked fish left the reference 
slough within the first two days after release, with the maximum residence time of 10 days.  Fish 
leaving the gated slough were detected for up to 73 days, with a mean residence time of 26 and 
39 days during 2006 and 2007, respectively. 
 
Nestucca Bay NWR:  Fish and habitat surveys (Hudson) 
 
Mike presented results of work to evaluate physical and biological responses to restoring tidal 
marsh habitat at Nestucca Bay NWR.  A dike and tide gate was removed and large wood added 
to provide structure in existing channels during summer 2007.  The CRFPO collected pre-
construction data during winter-early summer 2007 and will continue to collect post-construction 
data through summer 2008.  Data collected earlier by the Siletz Tribe may also be useful for 
characterizing pre-construction conditions.  For habitat, a hypothetical hydrologic model has 
been developed using existing GIS data from the tribe and DU showing water inundation of the 
restoration site.  This needs to be repeated incorporating physical changes of the post-
construction period.  Preliminary results for fish look like coho salmon have increased since 
construction, and may be steelhead, too.  Invertebrate drift samples have been collected for 
processing later.  Question came up about what monitoring such a project is trying to accomplish 
and how to decide which projects should be monitored, especially with limited funding for 
projects and monitoring.  Documenting accomplishments relative to what is expected from a 
project is necessary for securing project funding and what was actually accomplished, as well as 
being able to use what can be learned for other projects.  Mike noted some problems with having 
a relatively short pre-construction period to collect data.  Because the Nestucca Bay site 
originally had a broken tide gate on a three-foot culvert, a temporary tide gate had to be installed 
prior to construction to dry the area for construction.  The temporary gate was in during the 
spring sampling so that it probably would not be a good indication of pre-construction conditions 
then. 
 
Bandon Marsh NWR:  Assessment of tidal marsh restoration (Hudson) 
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Mike discussed ongoing work at Bandon Marsh NWR, which is similar to the Nestucca Bay 
NWR project but on a much larger scale.  The NWR is next to the Coquille River, and will be 
restoring over 400 acres of tidal wetland habitats by removing dikes, tide gates, and potentially 
filling up to 15 miles of ditches.  Construction for the project may occur in 2009 or 2010.  Cross 
Program Results funds from Refuges were secured and have allowed the CRFPO to collect 
physical and biological data prior to construction.  Sampling has been focused on Fahey Creek, 
which is one of three tributaries that cross the NWR and has a tide gate at the river.  So far three 
fish surveys have been conducted (November 2008, January and April 2008).  Seven native 
(coastal cutthroat trout, steelhead, coho salmon, Chinook salmon, sculpin, threespine stickleback, 
and shiner perch) and three non-native (mosquitofish, brown bull head, and smallmouth bass) 
fish taxa have been collected during these seasonal sampling trips .  Invertebrate drift samples 
were also collected in 2007 and 2008, and preserved for later analysis. 
 
Hanford Reach NM:  Instream habitat studies (Skalicky) 
 
Joe gave an overview of the instream flow and habitat assessment work that the CRFPO has been 
conducting over the past few years at the Hanford Reach National Monument.  The overall goal 
of the work is to develop tools to help with determining effects of flows on Chinook salmon 
spawning and rearing, which would be useful in setting flow regimes.  Joe focused on one aspect 
of the work, to estimate the effects of dam operations on stranding and entrapment mortality of 
juvenile Chinook salmon in the 50-km reach during 2007.  Fish stranded in depressions when 
river flow is low can suffer direct mortality and also be susceptible to stress and predation.  Joe 
described the steps taken to generate estimates of stranding-related mortality, which was about 
6% of all the juvenile chinnook salmon.  The approach used in the project could be applied 
relative easily to other management questions affecting refuges. 
 
NWR Aquatic Resource Activities and Issues 
 
Transfer of a western pearlshell mussel population to Willapa NWR (Fernandez) 
 
Marie presented work at Willapa NWR to establish western pearlshell mussels in streams at the 
refuge that do not have mussels.  The NWR coordinated surveys with the Freshwater Mussel 
Workgroup to determine whether the Neselle or Bear rivers were appropriate sources of mussels 
to introduce into three streams on the refuge that have potential host fish and suitable habitat.  
The Bear River was the more appropriate donor location.  A total of 100 mussels were uniquely 
marked with tags, and transferred to sites in three NWR streams, Chum, Headquarter, and North 
creeks in September 2007.  To track how the introduced mussels are doing, monthly surveys 
have been conducted to count individuals and record changes in length and weight.  Surveys are 
also looking for evidence of recruitment.  Questions were asked concerning whether mussels 
were historically in the refuge streams and of any disease or policy issues.  Mussels have not 
been observed in the streams, but assumed to have been there based on habitat.  The transfer was 
permitted by WDFW, and NWR policy allows translocation and re-introductions. 
 
Water management at Tualatin NWR (Schmidt) 
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Pete discussed water management at Tualatin NWR relative to passage issues, operational issues, 
and current and future concerns.  Much of the water at the refuge is managed for flooding 
wetlands to provide habitat for many species and native vegetation.  For fish passage, recently 
built water control structures have notched gates to allow juvenile salmonids to leave flooded 
wetlands.  Notches may be added to older structures.  For operational issues, wetlands are 
required to be drawn down by the end of April to prevent potentially adding warm water to the 
river.  The NWR would like to maintain wetlands longer for bird habitat and reducing reed 
canary grass.  The NWR is doing some temperature monitoring.  The NWR is also looking at 
shallow wells for water because they are cheaper than pumping river water.  Current and future 
concerns are the under-sized capacity of the Chicken Creek structure to handle present flows, 
whether the Rock Creek culvert is a barrier, and further reduction of flows and isolation of the 
Tualatin River floodplain if plans to increase the capacity of Hagg Lake by raising Scoggins 
Dam are ultimately carried out. 
 
Water studies at Malheur NWR and other water related topics (Crammond) 
 
Dar described work that the Water Resources Branch is doing to assist Malheur NWR in 
securing a water right for October-March.  A number of groups opposed the water right 
application, but came to a settlement agreement with four requirements that needed to be met for 
the right to be issued.  The requirements are:  A water measurement plan, Water quality plan, 
Fish passage and screening, and Flow study for redband trout.  The water measurement plan is 
completed and has been accepted.  The water quality plan is in process with ODEQ.  The refuge 
will provide fish passage and screening, but estimates that it will take several million dollars and 
years to complete.  The redband flow study is underway with ODFW and some assistance from 
USGS.   Some issues with the study has been personnel turnover, flows may have altered survey 
transects, and insufficient information on habitat requirements of redband trout. 
 
Dar also discussed involvement in a nation-wide assessment of water needs for the Service.  He 
focused on R1 and R8.  Estimated cost for meeting water needs for NWRs and hatcheries in both 
regions was about $500M.  Water Resources is developing a data base for water needs and 
analyses. 
 
4.  Activities on 2007 Workshop Action Items 
 
Status of action items and related topics (Lohr) 
 
Sam gave an overview of activities supporting action items identified at the previous workshop. 
Activities consisted of ongoing projects such as assessments of tide gate and estuary habitat 
restoration presented earlier, fisheries assistance such as contributing to CCPs, and requesting a 
meeting with the ARDs for refuges, fisheries, and ES to discuss project priorities, credit sharing, 
and dedicated resources for monitoring and evaluation.  The presentation given at the ARD 
meeting was made.  Overall, the ARDs felt that sharing credit among programs was expected 
and not a big issue and that many of the issues discussed could come under SHC.  A follow-up 
memo with recommended actions from Howard, Fred, and Kathy was sent after the meeting, but 
there has been no response.  Relative to other topics, SHC focal area teams, made up of 
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representatives from NWRs, Fisheries, ES, and migratory birds, were formed and developed 
action plans for eight areas in R1. 
 
5.  NWR updates and new issues and needs  
 
Open discussion of new NWR issues and needs, updates on previous issues and needs, CCP 
schedules and progress, upcoming work, etc. 
 
For Willapa NWR, Marie noted that they would like to know whether cutthroat trout 
introductions were successful, how to conduct population and habitat surveys, and info on the 
DU study of the fish ladder.  Charlie noted their top priority is help determining potential effects 
of removing a dike at the south end of the bay to restore salt marsh habitat.  They have a 
contractor looking at western brook lamprey, and would also like more info on fish hosts of 
mussels.  Vicki mentioned that NWR participation with the lamprey workgroup would be 
welcome.  At JBH, there might be opportunities for restoration on Risk and Nelson creeks. 
 
For Ridgefield NWR, Lynn noted that there is need to know more about lamprey, mussels, and 
cutthroat trout in Gee Creek.  There are shells at the mouth and lamprey were collected in the 
past.  Support to conduct watershed assessment and info on whether the mouth is a barrier is 
needed.  Bob noted that knowing fish species in Post Office Lake and Campbell Lake and 
Slough would be useful because a county dike is failing that may connect Post Office Lake to the 
river, wondering about the potential for fish entrapment. 
 
For Oregon Coast NWRs, Roy noted the need for more and recent information for all NWRs, 
continuation of assessments at Bandon Marsh, and assistance with CCPs.  Property has been 
acquired at Siletz Bay that is isolated by the highway.  Also more info on tide gates and culverts 
that may be barriers are needed. 
 
6.  Regional programs and issues affecting NWR-CRFPO efforts 
 
Strategic Habitat Conservation (Chris McKay, co-chair R1 SHC Coordination Team) 
 
Chris described SHC as a new business model for the Service that emphasizes working 
horizontally among programs as well as among partner agencies.  It is an organized approach for 
conservation that is being applied nationally within all the Service regions.  Steve Miller is the 
R1 representative on the national SHC team.  The approach is designed to bring in the USGS, 
but it has not occurred.  The approach is similar to how R1 has done cross program recovery 
actions in the Willamette Valley where several programs worked together and coordinated 
funding activities for endangered species.  Chris described the process of forming SHC teams in 
each of eight focal areas throughout R1, and the assignment to develop action plans that included 
identifying focal species and documenting issues, partners, existing plans, and the status of SHC 
implementation for focal species.  Overall, most of the eight plans had four focal species, 
averaged 22 partners, cited numerous plans, climate change was noted as an issue in all and 
invasive species noted in four plans.  As far as implementation of SHC, population objectives 
exist for 12 species with 5 specific to individual focal areas. 
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The RD wants to move forward with SHC and will be sending out a memo with the next steps.  
The idea is to hold a meeting in June attended by at least two members from each focal area 
team.  The teams are to identify their highest priorities and come up with brief statements of 
work for their two most pressing short-term projects.  Budgets are flat and there will be a new 
administration, but the ARDs might be able to funds a few of the projects. 
 
Chris noted other SHC activities going on at the regional level.  These include developing a R1 
intranet site and sending about 12 people from the RO and field offices to training at PSU 
concerning collaboration and structured decision making.  The Service has met with OBM, the 
association of fish and wildlife agencies, and other conservation partners trying to generate 
interest and traction for SHC.  There is about $68M a year going to state comprehensive 
conservation strategies. 
 
Comments made dealt with the need for more guidance about SHC and direction dealing with 
the types of things that we are not going to do so that funding could be directed toward actions 
specific for SHC.  A suggested approach was to look at what each program can contribute to 
certain aspects of SHC, like fisheries focusing on monitoring and evaluation of aquatic habitats 
and populations.   
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Columbia River estuary habitat restoration:
Does it work?

Lewis and Clark NWR

Julia Butler Hansen NWR

Lower Columbia River Channel Improvement:  
Assessment of Salmonid Populations and Habitat on 

Tenasillahe and Welch Islands

Julia Butler Hansen National Wildlife Refuge:  
Assessment of Fishes, Habitats, and Tide gates in 

Sloughs on the Mainland

Study goal:  Evaluate the overall effectiveness of JBHNWR slough
habitat restoration 

• Pre and post restoration evaluation
• Reference and treatment study areas

Julia Butler Hansen National Wildlife Refuge:  
Assessment of Fishes, Habitats, and Tidegates in 

Sloughs on the Mainland: 2007

Study goal:  Evaluate the overall effectiveness of JBHNWR slough
habitat restoration 

•Pre and post restoration evaluation
•Reference and treatment study areas

Opportunity

and

Habitat Quality

Can fish get in?

Are fish happy that get in?

• Two reference sloughs
• 38 sample reaches 

(minimum 3)
• Lower-most reach included
• Random selected
• Habitat (width, profile, etc)
• Fish community (seine)
• Temp and DO loggers
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JBHNWR:  Assessment of Fishes, Habitats, and Tide gates in 
Sloughs  on the Mainland

Objective 1: Determine whether adult salmonids are present in the upper reaches 
of tributaries before and after Restoration.

Objective 2: Assess the periods and frequency that tide gates allow passage by 
juvenile and adult salmonids,.

Objective 3: Describe fish community inhabiting sloughs and compare to that 
observed at reference sloughs.

Objective 4: Characterize habitats at mainland sloughs and compare to that 
observed at reference sloughs.

Objective 1: Determine whether adult salmonids are present in the 
upper reaches of tributaries before and after Restoration.

Conduct surveys for adult anadromous salmonids and evidence of 
spawning in the upper reaches of the tributaries. 

Results
2006  Chum and Coho present in Nelson

No evidence in Risk Creek
2007 Coho present in Nelson

No evidence in Risk Creek
Spawning habitat available in Nelson Creek
Unlikely that Adults are using Risk creek due to habitat type and 
quality.

Objective 2:
“Opportunity”=rate of passage

Measure fish ability to 
pass tide gates 
relative to un-gated 
reference sloughs

• Fish presence outside 
sloughs (tidegates)

• Rate of fish 
movement into 
sloughs

Un-gated 
reference 
slough

“Fish friendly”
tidegate

“Old-fashioned”
Wooden tidegate

Conducted trapping operations at all tide gates 
(seine only at Brooks)

0.5501.116Hunting

0.297

0.478

0.136

0.286

Coho per hr
(inside)

3.227Steamboat

0.177W 201 (P)

0.244*Duck Lake

0.591W 259 (B)

Chinook per hr
(inside)

*  17 of 18 Chinook were captured during one trap set

Captured 8 Chinook (0.086/m2) and 1 Coho (0.011/m2) inside of the tide gates 
Captured 6 Chinook outside tide gates (0.020/m2)

Brooks slough Seining

Objective 3: Describe fish community inhabiting sloughs and compare to 
that observed at reference sloughs.

3Salamander
363-spine SticklebackSlough

111Bull FrogWinter

1E. Banded KillifishSlough
53-spine SticklebackIndian Jack

1Yellow Bullhead 
26Bull FrogSlough
443-spine SticklebackHampson

7Unknown Sunfish
9PeamouthSlough

143-spine SticklebackEllison
TotalFish Species

34Chinook Salmon
1143-spine SticklebackSteamboat

8Chinook Salmon
693-spine SticklebackS. Hunting E.

4Chinook Salmon
363-spine SticklebackW 259 (B)

74Chinook Salmon
1513-spine SticklebackW 201 (P)

8Chinook Salmon
17Unknown SunfishSlough
193-spine SticklebackBrooks

2Bull Frog
8E. Banded Killifish

143-spine SticklebackDuck Lake
TotalFish Species
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Objective 4: Characterize habitats at mainland sloughs and 
compare to that observed at reference sloughs.

Describe water quality characteristics in the sloughs.
-Temp/DO loggers

Describe physical characteristics in the sloughs.

7-DADM

10

12

14

16

18

20

22

24

3/24 4/3 4/13 4/23 5/3 5/13 5/23 6/2 6/12 6/22 7/2

Te
m

pe
ra

tu
re

Large Tenasillahe Large Welsh Small Tenasillahe Small Welsh

Accomplishments

• Fall 2006 and 2007 spawning ground survey 
• Conducted fish community and habitat work in 2007
• Conducted opportunity trials in gated and reference 

sloughs in 2007

• 2008 – second year pre-construction evaluation 
(incorporating 2007 experience)

• PIT arrays (2008-??)
• 2009-2010 Post-construction evaluation

Future

Lower Columbia River Channel Improvement:  
Assessment of Salmonid Populations and Habitat on 

Tenasillahe and Welch Islands

Study goal:  Evaluate the overall effectiveness of Tenasillahe island 
slough habitat restoration 

•Pre and post restoration evaluation
•Reference and treatment study areas

Lewis and Clark 
NWR

Julia Butler Hanson 
NWR

• Tenasillahe Island Interim 
Restoration (Tidegate/Inlet 
Improvements) 

• Goal: Increase access/egress 
for ocean-type salmonids; 
improve access for adult 
salmonids

• Type of restoration: 
Backwater/side-channel 
reconnection to Columbia River

• Area affected by restoration: 92 
acres 

• Tenasillahe Island Long-
term Restorations (Dike 
Breach) 

• Goal: Provide rearing habitat 
for ocean-type salmonids

• Type of restoration: tidal 
marsh and swamp; shallow 
water and flats habitat

• Area affected by restoration: 
1,778 acres
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Objectives

1. Characterize habitats in the sloughs on Tenasillahe Island and 
compare it to that observed at the reference sloughs on Welch 
Island.. 

2. Describe presence, distribution, and biological characteristics of 
salmonids inhabiting sloughs on Tenasillahe (treatment) and 
Welch (reference) Islands. 

3. Assess frequency and duration of time that tidegates allow 
passage by juvenile salmonids. 

4. Describe the movement of juvenile salmon in and out of the 
sloughs as well as their residence in and use of the sloughs on 
Tenasillahe  and Welch Islands.

Objective 1:  Characterize habitats in the sloughs on 
Tenasillahe Island and compare it to that observed at the 
reference sloughs on Welch Island.

• Describe water quality 
characteristics in the four sloughs.

• Describe physical characteristics 
in the four sloughs. 

Describe water quality characteristics in the four sloughs.

• Temperature
• DO%
• Conductivity
• pH
• Turbidity
• Transparency

118.02.57.1 160.3 87.8 SWS

91.4 7.57.2 160.7 92.3 LWS

70.59.27.5144.7 75.2 STS

47.123.16.91238.859.7 LTS

Transparency 
(cm)

Turbidity 
(JTU)pHConductivity 

(µs)DO (%)

Describe physical characteristics in the four sloughs. 

No ChangeNo ChangeAquatic 
Vegetation                
(50-100%)

Aquatic 
Vegetation       
(10-40%)

Physical Cover      
Trial #2

Woody Debris
Overhanging 
Tree/Shrub

Woody Debris
Overhanging 
Tree/Shrub

Overhanging 
tree/shrub   

Woody Debris

Aquatic 
Vegetation    

Woody Debris

Physical Cover       
Trial #1

SWSLWSSTSLTS

7-DADM

10

12

14

16

18

20

22

24

3/24 4/3 4/13 4/23 5/3 5/13 5/23 6/2 6/12 6/22 7/2

Te
m

pe
ra
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Large Tenasillahe Large Welsh Small Tenasillahe Small Welsh

Water temp comparisons

=7-day average of daily maximum
May result in delayed smoltification

Large/Small 
Tenasillahe

Large/Small Welch
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Objective 1 Conclusions
• Habitat differences evident between Welch and Tenasillahe sloughs

– Daily temperature fluctuations are greater in Welch sloughs
– Seasonal temperature variations greater in Tenasillahe sloughs
– Tenasillahe warms sooner in the spring
– DO levels consistently lower,  turbidity higher in Tenasillahe

• Daily fluctuation is unknown
– Aquatic vegetation becomes more pronounced during spring in 

Tenasillahe sloughs

Objective 2:  Describe presence, distribution, and biological 
characteristics of salmonids inhabiting sloughs on Tenasillahe 
(treatment) and Welch (reference) Islands.

Identify fish sampling units
- accomplished in 2005

Survey fish and record biological 
characteristics (traps fykes and 
seines). 

Estimate ability of fish surveys to 
detect juvenile salmonids, i.e. 
calculate efficiency (will be 
discussed with objective 4). 

Percentage of total fish captured by native and non-native taxa
2006.

17.0%83.0%0.3%99.7%Small Welch

4.7%95.3%0.1%99.9%Large Welch

20.0%80.0%20.0%80.0%Small Tenasillahe

81.1%18.9%16.6%83.4%Large Tenasillahe

Non-Native 
(Excluding 

Stickleback)

Native (Excluding 
Stickleback)Non-NativeNativeIsland Slough

Species and size of salmon captured
2006

461ChumTenasillahe Island

461ChinookTenasillahe Island

471CohoWelch Island
44-506ChumWelch Island

36-195270ChinookWelch Island

Size Range (mm)TotalSpeciesIsland

Objective 2 Conclusions 2006

• Fundamental difference in fish communities between island sloughs.

• Salmon distributed throughout Welch Island Sloughs.

• Salmon were found in vicinity of tidegates outside Tenasillahe Island 
Sloughs but none within the Slough

Objective 3:  Assess frequency and duration of time that tidegates 
are likely to allow passage by juvenile salmonids.

• Conduct periodic observations of the tidegates during various periods 
during the tidal cycle, over varying tidal extremes, and (if possible) during 
varying rain events. 

• Capture fish entering and exiting sloughs
• Release PIT tagged fish in LTS and detect fish leaving through tide gates
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Visual inspection and observation of tidegate function 
during the tidal cycle.

• Small Tenasillahe Slough Tidegate

o 2005 STS tidegate not functional.

o 2006 refuge personnel blocked open 
STS tidegate 4/5/06-4/10/06 to 
remove sediment and debris 
blocking culvert.

o After maintenance, STS tidegate 
was observed opening during low 
tide. 

Visual inspection and observation of tidegate function 
during the tidal cycle.

• Large Tenasillahe Slough Tidegate

– Measuring rods/visual witness

– Data from depth/temperature 
loggers

– PIT tagged fish detections

Observed Tidegate Opening 3/30/06 - 3/31/06

0
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0.9

0.91

0.92

0.93

0.94

0.95

0.96

0.97
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0.99

D
epth (m

)

Verified Water Level Depth in Tenasillahe Tidegate Bays
Observed Opening Times Depth in  Large Tenasillahe Slough

• 140 openings between 30 March and 31 July 
– 100 low tides without opening
– Average 1.1 opening/day, 3.8 hours

Obj 3: Slough opportunity
2007

The two inside socks : 3-15 through 5-15 
Outside sock: 3-22 through 5-16

Entering:

3 Chinook 

2 Coho 

Exiting

8 Coho: (3 ad clipped (132,134,139mm), 5 not 
marked (40-113 mm, X=74.8mm))

2 CCT exiting. 

203 Chinook captured leaving 

Obj 3:  Slough opportunity

2044640.8174 x28unmarked

1886733.8137 x99AD

109695.779.9 x76PIT

maxminSDMean FL (mm)numbermark

Chinook juveniles captured exiting LTS

X  significantly different among groups

Objective 4: Describe the movement of juvenile salmon in and out of 
the sloughs as well as their residence in and use of the sloughs on 
Tenasillahe  and Welch Islands.

• Release PIT tagged 
fish into Large 
Tenasillahe Slough
– Determine exit time 

and survival
• Monitor run-of-river PIT 

tagged fish    
• Release marked fish 

into Large Welch 
Slough
– Determine residence 
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Experimental design same in 2006 and 2007

Block net

Traps

Traps

Fish release

~1400 rv clipped fish released in 2006
• 0 recaptured in hoop/fyke/minnow/cray
• 1 recaptured with seine 36h post release

~1400 rv clipped fish released in 2006
• 0 recaptured in hoop/fyke/minnow/cray
• 1 recaptured with seine 36h post release

~1400 rv clipped fish released April 24
• 98 recaptured  
• Fish recaptured up to 10 days later

0

10

20

30

40

50

60

70

80

4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2 5/3 5/4

Fr
eq
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nc

y

2007 marked fish captures

• Large Tenasillahe Slough Tidegate
– 7 ‘ gates
– Empty into catchments, drain though 

culvert

• Tagged hatchery fall chinook
– Released May 8, 2006 or April 

17, 2007
– SST 12mm (full-duplex)
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27
(13 – 40)

26
(1 – 67)

26
(1 – 68)

26
(1 – 67)

Days to detection
median (range)

60 
30

75 
249

77 
252

72 
390

% detected
# released

28001500595330Distance to TG
(m)

Reach 8Reach 4Reach 2Reach 1

PIT tagged juvenile salmon release into Large Tenasillahe Slough 2006 
May 8 and 12

27
(13 – 40)

26
(1 – 67)

26
(1 – 68)

26
(1 – 67)

Days to detection
median (range)

60 
30

75 
249

77 
252

72 
390

% detected
# released

28001500595330Distance to TG
(m)

Reach 8Reach 4Reach 2Reach 1

41
(1 – 68)

39
(1 – 70)

38
(1 – 73)

38
(1 – 69)

Days to detection
median (range)

50 
226

81 
225

83 
225

84 
220

% detected
# released

28001500595330Distance to TG
(m)

Reach 8Reach 4Reach 2Reach 1

2006

2007

Objective 4:  Conclusions
• Fish (hatchery) can survive Tenasillahe slough
• No PIT tagged fish entered LTS
• Hatchery fall Chinook will remain 10 days in large Welch slough

Study Accomplishments

• Two years physical habitat and water chemistry between 
Tenasillahe and Welch sloughs

• Described and contrasted salmonid presence and 
distribution

• Salmonids can gain access to large Tenasillahe Sloughs 
with existing tide gate (when do they enter?).

Further Investigations

• Gates were modified in summer 
2007…..will conduct post-
construction evaluation in 2008 and 
2009

• Assess tide gate passage
– Trap at tide gate culverts 
– Measure water velocity during 

gate opening

• Residence time and use

• Net pen study
– Measure growth rate among reaches
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NestuccaNestucca Bay NWR Bay NWR 
Habitat Restoration ProjectHabitat Restoration Project

Native Trout ProgramNative Trout Program
Columbia River Fisheries Program OfficeColumbia River Fisheries Program Office

Vancouver, WAVancouver, WA
April 2007April 2007

Nestucca Bay NWR

Habitat Restoration Restoration Benefits

• Coastal Cutthroat Trout
• Coho, Chinook, and chum salmon and 

steelhead
• Other native aquatic species

Goal and Objectives

• Goal
– Evaluate physical and biological response to habitat 

restoration

• Objectives
– Quantify physical characteristics of aquatic habitats 

relative to suitability for native trout and other 
salmonids before and after habitat restoration

– Describe native trout and other salmonid use of the 
site before and after habitat restoration

– Collect invertebrates from representative aquatic 
habitats before and after habitat restoration

Monitoring Timeframe

• Pre-restoration
– Winter-early summer 2007
– Other data available

• Post-restoration
– Fall 2007 – Summer 2008
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Monitoring Components

• Physical
– GIS analysis of physical attributes

• Fish
– Hoop nets

• Invertebrates
– Pelagic

Approach – Physical

• Used existing DEMs and survey data to 
develop TIN (terrain model) of the study 
area

Approach – Physical

• Used existing DEMs and survey data to 
develop TIN (terrain model) of the study 
area

• TIN used to develop a hypothetical 
hydrologic model of the study area

• Replicate approach for post-restoration 
analysis

Approach - Physical

• Map substrate composition, “riparian”
vegetation, and instream/overhanging 
cover features through biological sampling 
corridor

• Incorporate into GIS analysis

Approach – Fish

• Systematic hoop net approach
– 16 sites in study area; 2 sites in reference area
– All but two of these are sampled using end to 

end double hoop net approach

Approach – Fish
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Approach – Fish

• Sampling schedule
– March 2007
– May 2007
– June 2007
– October 2007
– February 2008
– April 2008
– June 2008

Approach - Invertebrates

• Pelagic
– Three replicate drift samples collected in five 

reaches delineated by fish sampling sites
– Boat drifts

Approach - Invertebrates Progress to Date

Progress to Date Progress to Date
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Progress To Date

• Physical
– Preliminary GIS analysis
– Stage gauges installed

• Inriver
• Tidegate
• Upland

Progress To Date

• Fish
– Recon trips

• November and January

– Sampling
• Through April 2008

Progress To Date

• Invertebrates
– Spring sampling conducted in 2007 and 2008
– Samples preserved for later analysis

Progress To Date

Progress To Date Progress To Date
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Progress To Date

1233101616110266478100Total

001015844385264144TotalsFeb-08

12330001775881213956TotalsOct-07

02401106820812204355375Total

024009250801751288TotalsMay-07

000114320811402604087TotalsMar-07

Gunnel
fish

Shiner
perchSTHChumCHNCCTSHRIMPCOHOSCPSKB
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Bandon Marsh NWR Bandon Marsh NWR 
Habitat Restoration ProjectHabitat Restoration Project

Native Trout ProgramNative Trout Program
Columbia River Fisheries Program OfficeColumbia River Fisheries Program Office

Vancouver, WAVancouver, WA
April 2007April 2007

Bandon Marsh NWR

Habitat Restoration Restoration Benefits

• Coastal Cutthroat Trout
• Coho and Chinook salmon and steelhead
• Other native aquatic species

Goal and Objectives

• Goal
– Evaluate physical and biological response to habitat 

restoration

• Objectives
– Quantify physical characteristics of aquatic habitats 

relative to suitability for native trout and other 
salmonids before and after habitat restoration

– Describe native trout and other salmonid use of the 
site before and after habitat restoration

– Collect invertebrates from representative aquatic 
habitats before and after habitat restoration

Monitoring Timeframe

• Pre-restoration
– 2007-2008
– 2008-2009?

• Post-restoration
– 2009-2010?
– Beyond?



2

Monitoring Components

• Physical
– GIS analysis of physical attributes

• Fish
– Hoop nets
– E-fishing

• Invertebrates
– Pelagic

Approach – Physical

• Used existing DEMs and survey data to 
develop TIN (terrain model) of the study 
area

• TIN used to develop a hypothetical 
hydrologic model of the study area

• Replicate approach for post-restoration 
analysis

Approach - Physical

• Map substrate composition, “riparian”
vegetation, and instream/overhanging 
cover features through biological sampling 
corridor

• Incorporate into GIS analysis

Approach – Fish

• Systematic hoop net approach
– 9 sites in study area sampled using end to 

end double hoop net approach
– 2 electrofishing reaches

Approach – Fish Approach – Fish

• Sampling schedule

– November 2007
– January 2008
– April 2008
– June 2008
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Approach - Invertebrates

• Pelagic
– Three replicate drift samples collected in five 

reaches delineated by fish sampling sites
– Boat drifts (4) and set drifts (6)

Approach - Invertebrates

Approach - Invertebrates Progress To Date

• Physical - Preliminary GIS analysis

Progress To Date

• Fish
– Sampling

• 3 trips

• Invertebrates
– Spring sampling conducted in 2007 and 2008
– Samples preserved for later analysis

Progress To Date
• Native species collected

– Coastal cutthroat
– Steelhead
– Coho
– Chinook
– Cottids
– 3-spine stickleback
– Shrimp
– Shiner perch
– Pacific giant salamander
– Rough-skinned newt
– Red-legged frogs
– Mink

• Nonnative Species Collected
– Mosquito fish
– Brown bullhead
– Smallmouth bass
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Hanford Reach National Monument: 
Aquatic Habitat Assessments

May 1, 2008

Water Management and Evaluation Team
Columbia River Fisheries Program Office

Global Goals
Provide instream flow and habitat expertise to support 

Service goals for fishery and aquatic resource 
management.
Develop quantitative assessment tools to evaluate 

impacts of hydrosystem configuration and operation on 
fishery and aquatic resources.
Work through regional forums to secure streamflows for 

spawning and rearing fall chinook, as well as other 
aquatic resources.
Support the Service positions regarding hydro 

operations with the results from our quantitative 
assessments. 

Hanford Reach National Monument StudiesHanford Reach National Monument Studies

Goal

–Estimate the impact of Hydropower operations on 
juvenile fall Chinook Mortality for 2007.

Effects of 2007 Hydropower Operations on Effects of 2007 Hydropower Operations on 
Stranding/Entrapment Mortality of Juvenile Fall Stranding/Entrapment Mortality of Juvenile Fall 

Chinook Salmon in the Hanford ReachChinook Salmon in the Hanford Reach

Funding: Washington Department of Ecology $250K

Cooperator: Washington Department of Fish and Wildlife

Estimating the number of fish entrappedEstimating the number of fish entrapped
and mortalitiesand mortalities

•• Determine temporally and spatially stratified mean numbers of fiDetermine temporally and spatially stratified mean numbers of fishsh--
perper--entrapment.entrapment.

•• Determine the corresponding entrapment event histories.  Determine the corresponding entrapment event histories.  

•• Combine mean fishCombine mean fish--perper--entrapment estimates with entrapment event entrapment estimates with entrapment event 
histories to produce time/areahistories to produce time/area--specific estimates of entrapped fish.specific estimates of entrapped fish.

•• Combine time/areaCombine time/area--specific estimates of entrapped fish with the specific estimates of entrapped fish with the 
corresponding lethality rate to determine mortalities.corresponding lethality rate to determine mortalities.

•• Combine time/areaCombine time/area--specific estimates of entrapped fish for a Reachspecific estimates of entrapped fish for a Reach--
wide entrapment estimate for the 2007 rearing season.wide entrapment estimate for the 2007 rearing season.

•• Combine time/areaCombine time/area--specific estimates of mortalities for a Reachspecific estimates of mortalities for a Reach--wide wide 
mortality estimate for the 2007 rearing season.mortality estimate for the 2007 rearing season.
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Temperature Mortality

True Stranding Entrapment

Predation

N = 13,118N = 13,118
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e v e n ts
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e v e n ts

Entrapment Enumeration TechniquesEntrapment Enumeration Techniques

Entrapment DistributionEntrapment Distribution
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•• Upper > middle > lowerUpper > middle > lower
•• 218,000 entrapments events created over 2007 season218,000 entrapments events created over 2007 season
•• ~13 events/entrapment~13 events/entrapment

Results Results -- Number of entrapment eventsNumber of entrapment events
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Number of Chinook entrapped & mortalitiesNumber of Chinook entrapped & mortalities

•• ReachReach--wide estimate of entrapped Chinookwide estimate of entrapped Chinook
596,600596,600 95% CI: (100,500, 1,092,700)95% CI: (100,500, 1,092,700)
~45 Chinook/entrapment/season~45 Chinook/entrapment/season

•• ReachReach--wide estimates of Chinook that were entrapped wide estimates of Chinook that were entrapped 
and died for the entire rearing seasonand died for the entire rearing season

545,200545,200 95% CI: (87,500, 1,003,000)95% CI: (87,500, 1,003,000)
~91%~91%

Other Tools & Methods used for Other Tools & Methods used for 
Hanford Reach StudiesHanford Reach Studies

The “Ditch” = Basis for Investigations Bathymetric Lidar

Maximum Depth 60 meters or 2-3 times 
Secchi depth (Reach 14 m)

Vertical Accuracy +/- 15 cm

Horizontal Accuracy 
DGPS +/- 2 meters

Horizontal Accuracy 
OTF GPS +/- 0.5 meters

Terrestrial LIDAR
(Light Detection and Ranging) 

Willapa Bay

Reflectance Imaging The “Ditch”
Raw

Tin

Final DEM
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Hydrodynamic Modeling: River2d Physical Metrics: DepthPhysical Metrics: Depth

Physical Metrics: VelocityPhysical Metrics: Velocity Physical Metrics: SlopePhysical Metrics: Slope

BiologicalBiological
Habitat MetricsHabitat Metrics

??
??

?? ??

Model InputsModel Inputs

Project Methods: EquipmentProject Methods: EquipmentRedd Observations (HSI)Redd Observations (HSI)
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Substrate ClassificationSubstrate Classification

Physical Metrics: SubstratePhysical Metrics: Substrate

Putting it all togetherPutting it all together
Depth VelocitySubstrate

GIS Predicted habitat
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Real-Time Decision Support System
• Compensation Depths for various TDG levels

• Redd Depths vs. Project Operations

• Quantification of Dewatered Redds

Related Aquatic AssessmentsRelated Aquatic Assessments

•• Dike removalDike removal
•• Dam or water control structure removalDam or water control structure removal
•• Water withdrawal assessmentsWater withdrawal assessments
•• Drawdown assessmentsDrawdown assessments
•• Habitat restorationHabitat restoration
•• Flood and floodplain assessmentsFlood and floodplain assessments
•• ANS managementANS management
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TRANSFER OF A WESTERN TRANSFER OF A WESTERN 
PEARLSHELL MUSSEL POPULATION PEARLSHELL MUSSEL POPULATION 

TO THE WILLAPA NATIONAL TO THE WILLAPA NATIONAL 
WILDLIFE REFUGE, WASHINGTONWILDLIFE REFUGE, WASHINGTON
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Overview Map

Bear River 
Survey 

Segments
Bear River 

Mussel Beds

Overview Map

Naselle River 
Survey Segments
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Naselle River 
Mussel Beds

Bear River 
Donor 

Locations
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Transfer 
Creeks
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Transfer 
Locations

Transfer 
Locations
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Transfer Creek Surveys
Headquarters Creek 
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TRANSFER CREEK SURVEYS
NORTH CREEK

Site Dates
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Transfer Creek Surveys
North Creek

Transfer Creek Surveys
Chum Creek
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Upstream site 
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Pete Schmidt
Wildlife Biologist

May 2008

OverviewOverview
Passage Issues
Operational Issues
Current & Future 
Concerns

Passage Issues
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Operational IssuesOperational Issues
Release of fish following flooding
No release of water after April 30th

Lift pump vs wells
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Current & Future 
Concerns

Current & Future ConcernsCurrent & Future Concerns

Rock Creek culvert
Loss of floodplain function – Raising 
Scoggins Dam
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Water ResourcesWater Resources
Water Quality Water Use Monitoring

Water Rights

Water Resources 
Branch Chief:  Dar Crammond
• Region 1 Water Resources Branch is a 
customer service oriented organization that 
assists Refuges and Hatcheries to acquire, 
manage and beneficially use water in 
furtherance of the Service’s mission.
•Responsible for water resources of Region 1 
and 8 (excluding Central Valley Project and 
Bay Delta) 
•Staff of eight includes hydrologists, 
geographer, program analyst, hydrologic 
technician.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• How did Water Resources get involved in a flow How did Water Resources get involved in a flow 
study?study?

•• In 1999, the Service applied to Oregon for a In 1999, the Service applied to Oregon for a 
““winterwinter”” water right.water right.

•• Why?Why?
•• Refuge could only legally divert from March 15 Refuge could only legally divert from March 15 

to October 1.to October 1.
•• Refuge needed flexibility to divert earlier and Refuge needed flexibility to divert earlier and 

later for wetlater for wet--up, habitat maintenance, flood up, habitat maintenance, flood 
control.control.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• Getting our ducks in a row:Getting our ducks in a row:
•• Right claimed 820 cfs from October 1 to Right claimed 820 cfs from October 1 to 

March 1.March 1.
•• Based on refuge diversion capacity, not Based on refuge diversion capacity, not 

available Donner und Blitzen water.  available Donner und Blitzen water.  
•• D&B River mean cfs October thru Feb: 56, D&B River mean cfs October thru Feb: 56, 

66, 89, 149, 223.66, 89, 149, 223.
•• Widespread panic and legal protest.Widespread panic and legal protest.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study
•• Service cleared the first hurdle Service cleared the first hurdle –– OWRD water OWRD water 

availability availability –– mainly by showing 824 cfs was mainly by showing 824 cfs was 
available 20% of the time, and by virtue of the available 20% of the time, and by virtue of the 
““public interest.public interest.””

•• Service cleared the second hurdle Service cleared the second hurdle -- negotiated negotiated 
with Water Watch Oregon, Harney County, and with Water Watch Oregon, Harney County, and 
ODFW to resolve their objections to the new ODFW to resolve their objections to the new 
permit.permit.

•• Settlement in 2000 allowed OWRD to issue a Settlement in 2000 allowed OWRD to issue a 
permit in April 2004.permit in April 2004.

••BUT BUT -- -- --
•• There were conditions that had to be met before There were conditions that had to be met before 

the water right would go forward to certificate.the water right would go forward to certificate.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• 1.  Measurement Plan1.  Measurement Plan
–– Service will measure all diversions from the Service will measure all diversions from the 

Donner und Blitzen and tributaries within the Donner und Blitzen and tributaries within the 
Refuge and OWRD would have to approve of Refuge and OWRD would have to approve of 
the methods.the methods.

–– Done.Done.
–– Have an approved massHave an approved mass--balance/water balance/water 

budget approach that derives net diversions.budget approach that derives net diversions.
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Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• 2.  Water Quality Plan2.  Water Quality Plan
–– Service Service wilwil provide a water quality monitoring provide a water quality monitoring 

plan acceptable to the parties and ODEQ.plan acceptable to the parties and ODEQ.
–– In process.In process.
–– There are no There are no TMDLsTMDLs on the D&B, so it is on the D&B, so it is 

difficult to say we are in compliance.difficult to say we are in compliance.
–– ODEQ has indicated that the refugeODEQ has indicated that the refuge’’s current s current 

efforts are good efforts are good –– keep up the keep up the BMPsBMPs..

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• 3.  Fish 3.  Fish Passage and ScreeningPassage and Screening
–– Service will provide fish passage and Service will provide fish passage and 

screening at all diversions/dams satisfactory screening at all diversions/dams satisfactory 
to ODFW.to ODFW.

–– Projected cost is $8M.Projected cost is $8M.
–– Not done.Not done.
–– Likely to take several years, if not decades.Likely to take several years, if not decades.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• 4.  Redband Trout Flow Study4.  Redband Trout Flow Study
–– Service will determine, Service will determine, ““for the period of the for the period of the 

permit,permit,”” flow necessary to maintain all life flow necessary to maintain all life 
stages of the Redband Trout in the D&B and stages of the Redband Trout in the D&B and 
tributaries.tributaries.

–– Service will determine high flows necessary Service will determine high flows necessary 
for geomorphologic processes necessary to for geomorphologic processes necessary to 
maintain all life stages of the Redband Trout.maintain all life stages of the Redband Trout.

–– Study to be done with ODFW, to their Study to be done with ODFW, to their 
satisfaction.satisfaction.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• Default flows were set up in the permit for Default flows were set up in the permit for 
the interim, based on October 50% the interim, based on October 50% 
exceedance flows exceedance flows –– D&B 45 cfs, D&B 45 cfs, tribstribs 5 cfs5 cfs

•• Malheur NWR decided early on that this Malheur NWR decided early on that this 
default minimum and the eventual default minimum and the eventual ““studystudy””
minimum would apply minimum would apply ALL YEAR.ALL YEAR.

•• A much higher bar A much higher bar 
–– it would be easy to meet an instream flow it would be easy to meet an instream flow 

target from October to February.target from October to February.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study
•• Study Design by ODFW: IFIM MethodologyStudy Design by ODFW: IFIM Methodology
•• Habitat suitability and representative 1D PHABSIM Habitat suitability and representative 1D PHABSIM 

transectstransects
•• 33 transects33 transects

–– 27 on the D&B27 on the D&B
–– 5 on Bridge Creek5 on Bridge Creek
–– 1 on McCoy Creek1 on McCoy Creek

•• XX--sects surveyed on 8sects surveyed on 8””/6/6”” sections for elevation.sections for elevation.
•• Velocities on 8Velocities on 8””/6/6”” sections, measured at:sections, measured at:

–– Low flow Low flow -- <50 cfs/<15 cfs <50 cfs/<15 cfs –– all xall x--sectssects
–– High Baseflow High Baseflow –– 5050--150 cfs/ 15150 cfs/ 15--50 cfs 50 cfs –– all xall x--sectssects
–– High Flow High Flow -- > 250 cfs > 250 cfs –– 8 representative x8 representative x--sectssects

•• Approx 3000 data points.Approx 3000 data points.
•• At 5 minutes/data point = 250 person hoursAt 5 minutes/data point = 250 person hours
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Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• Elevation survey for all xElevation survey for all x--sects sects –– done.done.
•• Low flow velocities for all xLow flow velocities for all x--sects sects –– done.done.
•• High flow velocities on 8 xHigh flow velocities on 8 x--sects sects ––

–– USGS Portland under contractUSGS Portland under contract
–– To be done, with Service assistance, Spring To be done, with Service assistance, Spring 

2008.2008.
–– Dangerous, exciting, hydrologists love high Dangerous, exciting, hydrologists love high 

water.water.

•• High Baseflow High Baseflow –– to be done early summer to be done early summer 
2008.2008.

Malheur NWR Instream Flow StudyMalheur NWR Instream Flow Study

•• Problems, Issues:Problems, Issues:
•• Lost our ODFW lead IFIM person.  Waiting Lost our ODFW lead IFIM person.  Waiting 

for a replacement.for a replacement.
•• Measuring high baseflows after high flows Measuring high baseflows after high flows 

may have changed transect profiles.may have changed transect profiles.
–– Will verify xWill verify x--sect profiles at selected sites to sect profiles at selected sites to 

gage the extent of the geomorphic effect.gage the extent of the geomorphic effect.
•• Not enough information on Redband Trout Not enough information on Redband Trout 

life stages to make a definitive call on flow life stages to make a definitive call on flow 
requirements.requirements.

•• Others Others --
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Water ResourcesWater Resources
Water Quality Water Use Monitoring

Water Rights

2008 Water Data Call2008 Water Data Call

•• Question:Question:
•• What would it take to acquire water rights What would it take to acquire water rights 

for all Service facilities nationwide?for all Service facilities nationwide?

•• Question interpreted:Question interpreted:
•• What would it take to ensure a secure What would it take to ensure a secure 

water supply for all Service facilities water supply for all Service facilities 
nationwide?nationwide?

2008 Water Data Call2008 Water Data Call

•• What we were asked What we were asked 
for:for:
–– PurchasePurchase
–– DocumentationDocumentation
–– ResearchResearch
–– AdjudicationAdjudication

 
 
 
In Reply Refer To: 
FWS/ANRS-DB/XXXXX 
 
Memorandum 
 
To:  Regional Directors, Regions 1-7 
  Manager, California/Nevada Operations Office 
 
From:      Director, U.S. Fish and Wildlife Service 
 
Subject:   Water Rights on National Wildlife Refuges and Fish Hatcheries 
 
 
As you may know, the Secretary is very interested in water rights; more to the point, 
averting water crises is a high priority of the Secretary’s.  To effect that interest, the 
Department’s budget office has asked the Service to provide a status report and cost 
estimate of the known water rights needs for the refuge and hatchery systems.   
If there is significant uncertainty regarding these needs, the Department would like to be 
made aware of that as well.   
 
In an effort to assemble information regarding known water right needs and address the 
Department’s question regarding uncertainty, we need each region to enter the requested 
data in the attached excel file regarding water right needs.   The other attached files 
contain all RONS and FONS projects relating to water rights and are provided for your 
convenience and review.  At this time we are asking for water quantity needs, not needs 
associated with water quality 
 
Please give this effort the attention it merits.  The water supply to our refuges and 
hatcheries is crucial to, indeed inseparable from, their missions.  The timing of this 
request is not just coincidental, the personal interest of the Secretary in averting crises 
along with vital concern over the potential impacts of climate change and current 
droughts throughout the country have combined to elevate the concern of how water 
resources are acquired, managed, and protected.    For further information please direct 
inquiries to either Robert Williams for the National Wildlife Refuge System at 703-358- 
2249; or to Joe Moran 703-358-2250 or Jon Streufert 703-358-2454 for the National Fish 
Hatchery System.   
 
 
 
Attach: 
water rights template_NFHS_071109.xls 
Refuge Water Rights Needs Nov 07.xls 
RONS water rights project.xls

2008 Water Data Call2008 Water Data Call

•• Some parameters and Some parameters and 
assumptions:assumptions:

Region 1 and 8 Cost guidance:  
 
Estimating cost for water resources activities is often difficult.  Below are some estimated 
general costs for various activities.  If you have specific information on costs, please use 
those.  Otherwise, here are some guidelines for Estimated Costs under each Activity. 
 
Purchase: 

• New water rights – $30K, average one-time cost, with all fees, staff time, 
mapping, surveying, infrastructure, water measurement, travel, etc.   

• New Ground Water Right - $50K – average one-time cost, well installation and 
development adds $20K to the “New water right” activity.. 

• Lease, Contract - $100/af – average annual cost, highly variable depending on 
your local water market. 

• Water purchase - $2000/af –average one-time cost, but prices vary considerably 
across R1 and R8.  Use better information if you have it. 

• Transfers – (change in place of use, point of diversion, purpose, etc.) $1K average 
one-time cost, includes filing fees, mapping, and staff time. 

 
Documentation: 

• Permit to certificate - $10K average one-time cost of moving a permit through the 
beneficial use proof process. 

• Maintain certificates - $2K average annual cost, includes gage maintenance, 
infrastructure O&M, Regional office and field staff time, travel, pumping costs, 
Irrigation District assessments, etc. 

• Install measurement device - $10K average, one-time cost. 
• Domestic supply maintenance - $4.5K average annual cost, includes pumping 

costs, monthly testing, permitting fees, O&M  
• .Expedited claim in Oregon - $1K average, one-time cost. 

 
Research: 

• Water Resources Assessment - $5K update, $10K (average reconnaissance level 
assessment) to $30K (high complexity, numbers, travel, etc.) 

• Water Resource Management Plan or Investigation - $30K to $100K depending 
on goals, complexity, and issues. 

 
Adjudication: 

• Claim – assume $5K one time, unless better information. 
• State water rights adjudication – assume a minimum of $35K one-time cost for 

the simplest scenario adjudication, work up from there. 
• High probability of conflict - assume a minimum of $25K one-time cost. 
 

 
For all estimated costs, please make a distinction between one time costs and recurring or 
annual costs.  Place them in the correct column.  Note that R1 WRB has not filled in the 
potential funding source line for any of the activities.  Your assistance with the finance 
aspect of this data call is very important. 

2008 Water Data Call2008 Water Data Call

•• How we answered the How we answered the 
question:question:  

United States Department of the Interior 
 

FISH AND WILDLIFE SERVICE 
California and Nevada Region  

In Reply Refer to:                                    2800 Cottage Way, Room W-2606 
FWS/R8/NWRS/033940                         Sacramento, California 95825-1846 
 
 
Memorandum 
 
To:  Director 
   
From:      Regional Director, Region 1 
 
Subject:   Water Rights on National Wildlife Refuges and Fish Hatcheries 
  Attention: Assistant Director, National Wildlife Refuge System (ANRS/DB) 
 
This responds to your December 4, 2007 memorandum requesting information on the status of 
water rights on National Wildlife Refuges and National Fish Hatcheries, including data needs 
and cost estimates of known water rights needs.    
 
The Refuges and Hatcheries in Region 1 represent a wide variety of climates, legal regimes, 
water markets and hydrologic settings.  After reviewing the information and templates provided 
in your memorandum, we took several steps to assure consistency in our responses.  The Region 
1/Region 8 Water Resources Branch first developed more thorough definitions for each of the 
four categories of activities (Purchase, Documentation, Research and Adjudication) and then 
developed general cost estimates for activity types.  After filling out the spreadsheet with data 
available in the Regional Office, the remainder of the spreadsheet was completed by field 
stations.   
 
 Following is a brief overview and evaluation of the four activities (purchase, documentation, 
research, and adjudication) as they pertain to water rights in Region 8.  The accompanying 
spreadsheets contain cost estimates by field station and activity.  Costs are broken down as one-
time or annual and are the best available estimates. 
 
The Purchase activity is an ongoing challenge for Region 1.  Purchase includes acquisition of 
new water rights and water supply.  In some jurisdictions, water is still available through 
appropriation or assertion of riparian rights.  Purchase covers purchase, lease, or exchange of 
storage, natural flow or ground water and associated legal rights.  In some settings, where water 
resources are fully allocated, only rental, lease or outright purchases are possible.  In other 
settings, such as coastal islands, water rights and water supply are not meaningful issues.  In 
general, facilities indicated the Purchase activity when there was a need for more water.  
Transfers, changes in ownership, purpose of use, place of use, and other necessary modifications 
of acquired water rights also fall under this heading.   
 

2008 Water Data Call 2008 Water Data Call -- NWRsNWRs
REGION 1 --  WATER NEEDS ASSESSMENT (NWRS) Regional Points of Contact: Dar Crammond 

Tim Mayer
Water Rights Needs by Field Station - National Wildlife Refuge System Fred Wurster

Region 1 Refuge ORGcd Region Activity
Estimated 

Annual Cost 
(thousands)

Estimated Cost 
(thousands)

How activity furthers resolution of water rights Potential Funding 
Source

x
R1 Water Resources Branch 10190 1,8

General
624 Current R1 funding for R1 Water Resources Branch, 347K 

(1261), 265K (1662), 12K (11XX)
1261, 1662, 11XX

x Guam NWR 12518 1 Purchase unknown
Documentation unknown
Research 20 Water Resources Assessment FWS
Adjudication unknown

x Hakalau Forest NWR 12536 1 Purchase 0 Upland forest refuge with no known water issues
Documentation 0
Research 0
Adjudication 0

x Hanalei NWR 12522 1 Purchase unknown More water required FWS

Documentation 20 3020

Existing water use claims, gaging and monitoring 20K, 
relocate river intake 3000K, 0.5 FTE GS-5 water 
measurement and management position 20K (shared with 
Huleia) FWS

Research 20 Water Resources Assessment FWS
Adjudication

x Huleia NWR 12523 1 Purchase unknown More water required FWS

Documentation 24 195

File water use claim on Huleia River 5K, gaging and 
monitoring 20K, develop well 170K,  0.5 FTE GS-5 water 
measurement and management position 20K (shared with 
Hanalei). FWS

Research 20 Water Resources Assessment FWS
Adjudication unknown

x Kilauea Point NWR 12530 1 Purchase 0 Lighthouse on point with no known water issues.

Documentation 30
Secure water right claims for proposed 12 acre wetland 
acquisition 30K FWS

Research
Adjudication

x Kakahaia NWR 12525 1 Purchase 60 Acquire ground water source for refuge management FWS

Documentation 9.4 25.2
Implement refuge water management plan 25.2K, maintain 
water rights 8K, pumping costs 1.4K (in process). FWS

Research 30 Water Management Plan FWS
Adjudication

x Kealia Pond NWR 12531 1 Purchase 226.1

Re-establish groundwater source and/or establish new GW 
source at Maalaea Flats; need for adequate water supply in 
summer/fall months. FWS

Documentation 50.1 20

Provide a resource specialist to establish water rights, 0.5 
FTE GS-5 hydrologic technician 20K, install 2 measurement 
devices, monitor and document surface and groundwater 
levels, percentage of water coverage in the main pond 8K, 
pumping costs 22.1K (in process). FWS

Research 0 Water Resources Assessment complete

Adjudication 25

Water Commission is to determine instream flow standards; 
petitioners wants State to take control of surface water. May 
be an adjudication in the near future. FWS

x Midway Atoll NWR 12520 1 Purchase 0 Adequate water supply
Documentation 0
Research 0 Water Resources Assessment complete
Adjudication 0 No conflict forseeable

x James Campbell NWR 12529 1 Purchase 70 Acquire new ground water wells FWS

Documentation 12 100

Identify and manage water rights, determine water 
requirements, develop and implement water management 
plan,  0.5 FTE GS-9 biologist/hydrologist shared with other 
Oahu facilities. FWS
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2008 Water Data Call 2008 Water Data Call -- FHsFHs
REGION 1 --  WATER NEEDS ASSESSMENT (NFHS) Regional Points of Contact: Dar Crammond (503) 231-2098

Tim Mayer (503) 231-2395
Water Rights Needs by Field Station - National Fish Hatchery System Fred Wurster (503) 231-2265

Region 1                    
Fish Hatchery ORGcd Region Activity

Estimated 
Annual Cost 
(thousands)

Estimated Cost 
(thousands)

How activity furthers 
resolution of water rights

Potential Funding 
Source

FONS Project 
Number

x Abernathy FTC

13210 1

Purchase 1000
Develop new ground water 
source

FWS deferred Maint (SAMMS) 
2006518790, 
2006518791, 
2006518792

Documentation 50.5 6

Maintain 6 Certificates (in 
process), domestic supply 
maintenance (in process), six 
transfers to new wells

FWS

Research 5
Water Resources Assessment 
update

FWS

Adjudication 0
x Carson NFH 13215 1 Purchase 0 Adequate water supply

Documentation 6 250

Maintain 3 Certificates (in 
process), bring intake screens 
up to NOAA standards $250K WDFW, FWS

Research 10 Water Resources Assessment BPA
Adjudication 5 Anticipated Water rights claim FWS

x Clearwater FH 14250 1 Purchase unknown
and 4 satellite facilities Documentation 22.5

(
process), domestic water BPA

Research 10 Water Resources Assessment BPA
Adjudication

x Dworshak NFH 14220 1 Purchase Adequate water supply

Documentation 3.5 10

1 permit to certificate (owned by 
COE), domestic supply 
maintenance 1.5K COE, FWS

Research
Adjudication

x Eagle Creek NFH 13280 1 Purchase 0 Adequate water supply
Documentation 16 20 device on pipe to upper/lower FWS
Research 5 update FWS
Adjudication unknown

x Entiat NFH
13220 1

Purchase 500
Requires two wells for 
production of another species.

Documentation 8 10
Maintain 3 Certificates (in 
process), 1 Permit to Certificate FWS

Research 10 Water Resources Assessment FWS
Adjudication unknown

x Hagerman NFH 14230 1 Purchase 1500

Need 4 cfs to meet current fish 
production goals. Have 
adequate water rights, but 
source is not adequate to fill all 
rights.  Aquire water rights from 
willing sellers on Brailsford Ditch 
or other Thousand 
Springs/ESPA locations; rent 
4cfs of water from Brailsford 
Ditch as part of state approved 
mitigation plan (in process).  BPA, Idaho, GW users, FWS

Documentation 44 535

Maintain 16 Certificates (in 
process), 1 Permit to 
Certificate, Spring 17 pipeline 
$450K, standby generator for 
Riley Creek Pumpback system 
$75K. BPA, Idaho, GW users, FWS

2008 Water Data Call2008 Water Data Call

•• Our R1/R8 answer:Our R1/R8 answer:
•• To do whatTo do what’’s on the table, and to create a s on the table, and to create a 

prioritized database of informationprioritized database of information
–– R1 NWRs R1 NWRs -- $50.4M$50.4M
–– R8 FHs R8 FHs -- $32.4M$32.4M
–– R8 NWRs R8 NWRs -- $414M$414M
–– R8 FHs R8 FHs -- $2.71M$2.71M
–– 15 person years15 person years

2008 Water Data Call2008 Water Data Call
WRT observations/recommendations:WRT observations/recommendations:

1)1) there is a regional disparity Service water management there is a regional disparity Service water management 
resources;resources;

2)2) the Service would benefit from a more consistent the Service would benefit from a more consistent 
approach to water resources across Regions, and;approach to water resources across Regions, and;

3)3) there is much that even the bestthere is much that even the best--informed Regions do informed Regions do 
not know about Service water resources.  not know about Service water resources.  

The The WRTWRT’’ss recommendation was to recommendation was to prepare water prepare water 
resources assessmentsresources assessments to address the unknowns, to address the unknowns, 
prioritize water needs, and work to prioritize water needs, and work to create a create a 
consistent regional approach to water resources consistent regional approach to water resources 
issuesissues. . 

2008 Water Data Call2008 Water Data Call

•• What WRB is doing short term:What WRB is doing short term:
•• Developing the water resources assessment Developing the water resources assessment 

process and product.process and product.
–– Branch will do four or five this yearBranch will do four or five this year

•• Sheldon NWRSheldon NWR
•• Kootenai NWRKootenai NWR
•• Hagerman NFHHagerman NFH
•• Oahu ComplexOahu Complex
•• Willamette Valley ComplexWillamette Valley Complex

•• Building a database for water resources Building a database for water resources 
assessment data and analysis. assessment data and analysis. 
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Status of 2007 Workshop Action 
Items and Related Topics

• 12 action items developed from the last 
workshop

• Items addressed a range of topics
– e.g., planned activities for ongoing projects, 

technical assistance, request to meet with 
ARDs

• Some level of activity on virtually all items
• Many related to 30 active FONS proposals 

concerning NWRs

Ongoing Projects
• Pierce NWR chum 

salmon
– Working on final reports

• Julia Butler Hansen and 
Lewis & Clark NWRs
(tidegate project)
– Islands: Completed 2nd

season of pre-construction 
monitoring, now into post

– Mainland:  Completed 1st

season of pre-construction 
monitoring, construction 
may occur in phases

Ongoing Projects

• Nestucca Bay NWR
– Post-construction 

monitoring, NFPP 
funds to replace 
culvert

• Bandon Marsh NWR
– Pre-construction 

monitoring on Fahy
Creek

Ongoing Projects

• Hanford Reach NM
– Continuing work with 

juvenile stranding
• Malheur NWR

– Need to complete 
processing  
invertebrate samples, 
expand scope of 
qualitative analyses 
relative to literature

Fisheries Assistance
• CCP development

– Julia Butler Hansen, Lewis 
& Clark, Ridgefield, 
Willamette, Sheldon

• Technical support
– Gee Creek surveys and 

watershed group, Tualatin 
permits and DEIS 

• Projects to complete
– Malheur habitat project 

report, JBH Nelson Creek 
assessment

Ecological Services, Fisheries, Refuges—
Regional and field offices meeting

• Goal—Improve Fisheries ability to support activities of 
Refuges and other programs by providing planning, 
design, and monitoring and evaluation for habitat 
management.

• Objectives—Discussion concerning three topics:
– Priorities of the programs relative to components of habitat 

management and restoration projects,
– Dedication of fisheries resources for planning, project selection, 

and M&E components of habitat projects (i.e., supportive of 
Strategic Habitat Conservation), and

– Ability to share credit among programs in reporting habitat 
management and restoration accomplishments.
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Background

• CRFPO has history of 
working with NWRs

• Workshops to further 
working relationships

• NWR major needs are 
planning and M&E

• ES has similar needs 
(e.g., partners, coastal 
program)

• Insufficient resources are 
a hindrance 

Example of Strategic/Effective M&E project
(local and broad scales)

• Where—Tenasillahe Island at Julia Butler Hansen NWR
• What—Evaluate habitats and juvenile salmon use of sloughs for 

replacing tidegates compatible with habitat management for 
Columbian white-tailed deer

• Results—Characterized pre-construction conditions,  documented 
salmon use and estimated residence time for comparison with post-
construction conditions

• Broad scale—Address entire lower Columbia River Focal area 
including NWRs and other ownerships

Example of Challenging M&E project
(local and broad scales)

• Where—Donner und Blitzen River at Malheur NWR
• What—Evaluate effects of rock weir and root wad placement in river 

reach on redband trout, aquatic invertebrates, and habitat
• Results—Conducted pre- and post-construction surveys, resources 

and approach insufficient to fully meet objectives resulting in limited 
confidence in applying habitat approach outside of study reach

• Broad scale—Two NWR-CRFPO workshops based on who has time 
to attend and opportunities for funding aquatic resource needs

Issues
• Planning and M&E components of habitat 

projects, to which Fisheries can contribute, are 
not emphasized or receive resources to the 
extent as the construction component

• These components are essential for transparent 
accountability in project planning, selection, 
assessment, and evaluating clearly identified 
habitat and population objectives

• Dedicating resources to assist in these 
components would improve efficiency and 
accountability 

• Sharing credit among programs would improve 
cross-program efforts

Importance of M&E to Habitat Projects and 
FWS Strategic Vision and Direction

• For projects:
– Improves understanding
– Project performance
– Evaluate and adapt projects 

and programs
– Accountability and efficiency

• For FWS:
– Supports elements of

• Fulfilling the Promise 1999
• R1 Fisheries Strategic Plan 

2004
• Shaping Our Future 2006
• Strategic Habitat 

Conservation 2006
• Adaptive Management 2007

What is Strategic Habitat Conservation ?What is Strategic Habitat Conservation ?
An iterative, 4An iterative, 4--step adaptive framework to achieve conservation goals step adaptive framework to achieve conservation goals 
(Can be considered a specific application of adaptive management(Can be considered a specific application of adaptive management, , 

payoff is gradual improvement in management through time)payoff is gradual improvement in management through time)

•• Biological PlanningBiological Planning
–– Priorities and measurable population objectivesPriorities and measurable population objectives

•• Conservation DesignConservation Design
–– What type of habitat, how much, and whereWhat type of habitat, how much, and where

•• ImplementationImplementation
–– Take action, program responseTake action, program response

•• Monitoring & ResearchMonitoring & Research
–– Tie monitoring & research to managementTie monitoring & research to management

Biological
Planning

C
onservation

D
esign

Conservation 
Delivery

M
on

ito
ri

ng
 a

nd
R

es
ea

rc
h



3

Example:  Potential Application for Bandon 
Marsh NWR Habitat Restoration Project

• Background:  Tidal marsh 
restoration (~400 acres) that 
involves multiple partners 
planned for 2009

• Request to CRFPO:
– Restoration design assistance
– Pre- and post-construction 

monitoring
– Evaluation of project 

performance
• Potential M&E approach:  

BACI design focused on
– Habitat capacity
– Habitat opportunity
– Realized function

Opportunities and Bottlenecks for 
Bandon Marsh NWR example

• Opportunity to
– Generate information that 

contributes to biological 
and conservation planning

– Implement M&E to assess 
restoration project

– Implement SHC in cross 
program manner

• Bottlenecks include 
insufficient resources to 
fully engage FWS 
programs in implementing 
all appropriate 
components of SHC

Proposed Solutions:  Program Priorities

• Integration of priorities 
common among FWS 
programs

• View priorities at multiple 
spatial scales (e.g., 
local—NWR project, 
broad—focal area, 
regional)

• Cross-program group 
develops and implements 
projects to demonstrate 
application of SHC

Proposed Solutions:  Resources for M&E

• At least two categories of 
monitoring, inventory and 
effectiveness

• Both inventory and 
effectiveness monitoring 
contribute to SHC and 
other adaptive 
management frameworks

• Dedicate resources 
specifically targeting M&E 
(e.g., derived from 
discretionary, year end, 
redirected, or cost share 
sources)

Proposed Solutions:  Reporting Credit 
Among Programs

• Reporting requirements should not inhibit cross-program 
efforts

• Sensitivity and flexibility are needed to encourage efforts 
and advance coordination

• Regional coordination and guidance necessary for 
effective cross-program efforts
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1.  Population objectives
2.  ID limiting factors
3.  Landscape population-

habitat models

4.  Decision support tools
5.  Assess state of species
6.  ID priority areas
7.  Habitat objectives

8.  Deliver conservation actions

9.   Monitor effects
10.  Assess progress on

population objectives
11.  Assess program 

accomplishments M
on

ito
rin

g Design

Delivery

Planning

Stages of SHC Implementation

M
on

ito
rin

g Design

Delivery

Planning

1.  Population objectives  
needed

2.  Limiting factors generally
described

3.  Landscape population-
habitat models needed

4.  Decision support 
tools needed

5.  State of species 
variously described

6.  Priority areas not ID
7.  Quantitative habitat

objectives needed

8.  Several conservation actions implemented

9.    Effects of actions 
rarely monitored

10.  Population
objectives needed to
assess

11.  Implementation/
habitat-based
accomplishments

Status of SHC Implementation for Coastal 
Cutthroat Trout in Lower Columbia River

Suggested Steps for Coastal Cutthroat Trout

• Coordinate with cutthroat trout conservation initiative 
(priorities-improve understanding of life history 
mechanisms and develop monitoring strategy, PSFMC 
range-wide data base)

• Form and use advice from science advisory team
• Generate spatially explicit biological and physical data
• Develop species-habitat models and decision support 

tools
• Implement conservation actions
• Monitor to assess effectiveness of actions and contribute 

data to adaptive management

Coastal Cutthroat Trout in Lower Columbia River

Coastal Cutthroat Trout in Lower Columbia River
(location of refuges)

Coastal Cutthroat Trout in Lower Columbia River
(location of refuges and partners projects)
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