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United States Department of the Interior
U.S. Geological Survey
Columbia River Research Laboratory
5501-A  Cook-Underwood Road

Cook, Washington  98605

Northwest Power Planning Council

Attention: Kendra Phillips

Response to ISRP

851 S.W. Sixth Ave., Suite 1100

Portland, OR 97204

October 26, 2000

RE: Project number 199801900   Wind River Watershed Restoration.

Dear Northwest Power Planning Council:

Enclosed are our project team’s responses to comments by the ISRP reviewer(s) of our FY2001 proposal submitted to BPA: Wind River Watershed Restoration, project ID 9801900.  We would be happy to discuss any of our responses in further detail.  Our addresses and contact numbers are provided below.

These responses were prepared by the following individuals:

Patrick J. Connolly, Ph.D.

Steve Stampfli, Susan James

Research Fisheries Biologist

Wind River Watershed Coordinators

US Geological Survey

Underwood Conservation District

Columbia River Research Laboratory
P.O. Box 96

5501-A Cook-Underwood Road

White Salmon, WA

Cook, WA 98605

   509-493-1936

   509-538-2299 ext 269

   stevestampfli@gorge.net

   patrick_connolly@usgs.gov

Dan Rawding

Ken Wieman, Brian Bair

Fish Biologist 

Fisheries Program Manager

Washington Dept. of Fish and Wildlife
U.S. Forest Service

Vancouver, WA

1262 Hemlock Road

   509-427-4679

Carson, WA

   rawdidr@dfw.wa.gov 

   509-395-3385; 509-427-3250







   kwieman/r6pnw_gp@fs.fed.us

Sincerely,

Patrick J. Connolly

Project number 199801900: Wind River Watershed Restoration.

Sponsor:  Underwood Conservation Department (UCD, Contact agency), U.S. Geological Survey’s Columbia River Research Lab (USGS-CRRL), U.S. Forest Service (USFS), and Washington Department of Fish and Wildlife (WDFW).

ISRP ranking: Fundable only if the response adequately addresses the ISRP’s concerns

Full Text of ISRP’s Comments

Fundable only if the response adequately addresses the ISRP’s concerns.  The project anticipates Hemlock Dam removal and the restoration of considerable habitat to the access of anadromous salmon.  It is a large, ambitious, well-coordinated restoration project, but the proposed project is deficient in evaluation and monitoring. 

1. Despite progress in habitat restoration there is no evidence that fish numbers are increasing.

2. Inter-annual variability will mask underlying change in the proposed monitoring approach more than it would in an approach entailing comparison studies of treated and untreated watersheds.  In this subbasin (and elsewhere) the major limitation on salmon productivity has been demonstrated to be in the smolt-adult life stage, and not the egg-smolt stage, so it is necessary to incorporate life stage monitoring into the plans. Such monitoring may not be necessary everywhere, but an index management system should be included in a Basin-wide evaluation plan, i.e., collectively select monitoring sites (watersheds) for comparison of rehabilitation treatment/no treatment and consider the response variables for intensive monitoring (e.g., smolts) versus routine monitoring (e.g., snorkel counts of juveniles in representative sections).  See comments under General Issues.  Nonetheless, it is wise to increase freshwater capability and survivals.  Can production from sections treated be compared to untreated sections, including a before-and-after comparison?

3. The proposed costs for monitoring juvenile fish and smolts need to be further justified by providing detail of the approach.

General Response

The primary strategy of the Wind River Watershed Project is to restore habitat to rebuild wild steelhead populations.  This is very different than the Klickitat and Hood River subbasins, where supplementation in conjunction with other activities are proposed to restore wild salmon and steelhead runs.  Habitat specialists in the Wind River have extensive physical data to prescribe restoration projects that will accelerate recovery of water quality and habitat.  However, what is not well understood is the response of the wild steelhead population to these restoration projects.  Our restoration projects have specific goals on the type and quantity of the change in physical habitat expected.  We monitor specific changes in physical habitat to detect if  the desired change occurred in the physical habitat and its duration.  When opportunities allow we monitor the response of the steelhead population to the physical change in the stream brought about by restoration activities.  The monitoring of physical changes in stream habitat and the response of the steelhead population are best detected in pre/post treatment or paired watershed designs we have proposed.

The ISRP had expressed concern that the monitoring and evaluation program on the Wind River was deficient.  We agree that the program could be expanded to be more comprehensive.  The land and fish managers in the region want to do something immediately to recover salmon and steelhead populations, and have allocated a substantial amount of funding for on-the-ground restoration activities with relatively limited funds allocated for monitoring.  Therefore, our sampling design takes advantage of an opportunity to monitor populations, rather than stating explicit hypotheses that include a design for restoration research experiments, our hypotheses are implicit.  In the past, we have proposed studies with explicit hypothesis and designs that allow substantial pre-and post-treatment, treated and untreated, designs, but they have never been funded in full due to budget constraints and/or lack of interest.  As we describe more fully in our point-by-point responses below, our habitat and fish sampling efforts are intensive and extensive enough to yield data from treated and untreated areas as well as pre- and post-treated areas.  Much of our sampling effort in pre-treated and undisturbed areas will allow explicit hypothesis testing in the future as systems receive treatment, naturally degrade or recover, or become disturbed.

We should have allocated additional space in the proposal for a more detailed description of our fish-sampling program.  We thank you for the opportunity to provide additional information about this part of the Wind River project. 

Point-by-Point Responses

ISRP comment: “Despite progress in habitat restoration there is no evidence that fish numbers are increasing.”

  Response: Our habitat restoration effort has been directed at promoting healthy stream processes.  The primary objectives have been to increase stream shade, bank stability, pool quality and frequency, and to reduce stream width to depth ratios.  We have added over 3,000 pieces of large woody debris, treated 3 km of eroding stream bank, and planted over 200,000 conifers in the riparian zone.  These efforts are designed to accelerate the recovery of the natural process in which fish have evolved.  It will take many, at least over 30-60 years, to restore these kinds of stream processes to appropriate levels.  We will submit that without these efforts, the continued and insipient degradation may have been severe enough to lengthen the recovery time and, in the case of Trout Creek, severe enough to lose the precipitously declined steelhead population all together.  Perhaps the best testimony of restoration efforts is the continued persistence of steelhead in Trout Creek.  It should be noted that the 2001 return year looks good for steelhead, having counted nearly a 100% increase of adult steelhead relative to the last two years.  One year does not constitute a trend, but continued monitoring is designed to link restoration efforts with fish response.

To assess and monitor response to habitat restoration projects, we have tracked and propose to continue tracking multiple life history stages of steelhead, including: fry density and population, parr density and population, smolt production, adult returns, adult holding, and adult spawning in the Wind River.  If we only look at returning adult numbers, then one might agree with the ISRP statement that there is no evidence that fish numbers are increasing (Figure 1).  However, if we look at smolt abundance, we may reach a different conclusion that there has been a significant increase in the abundance of smolts.  One may attribute these smolt increases to the success of habitat restoration and/or to inter-annual variations in productivity (Figure 2).  We contend that information on fry and parr populations, smolt abundance, and egg-to-smolt survival is a better measure of the effects of habitat restoration than adult returns.  But we believe that adult returns are very important to track to ensure that natural escapement to the spawning stage is at a healthy level.

ISRP comment: “Inter-annual variability will mask underlying change in the proposed monitoring approach more than it would in an approach entailing comparison studies of treated and untreated watersheds.  …  Such monitoring may not be necessary everywhere, but an index management system should be included in a Basin-wide evaluation plan, i.e., collectively select monitoring sites (watersheds) for comparison of rehabilitation treatment/no treatment and consider the response variables for intensive monitoring (e.g., smolts) versus routine monitoring (e.g., snorkel counts of juveniles in representative sections).  ...  Can production from sections treated be compared to untreated sections, including a before-and-after comparison?”

  Response: 

Juvenile steelhead sampling

We emphatically agree that a treatment/no treatment approach is valuable, and we contend that we have been and are proposing to use such an approach where possible.  However, we do recognize that our proposal was not explanatory enough to indicate that this is part of the design.  


An “index management system” has been established for sampling juvenile steelhead populations.  This system was initiated in 1996, which was primarily targeted to resample sites that were sampled in the mid-1980s by the USFS and the WDFW.  These index sites were sampled during 1996-1999 to gain information on change in productivity and on relative importance of streams to steelhead production.  The efforts to assess juvenile steelhead population in 1996-1999 were intensive and met the objective of the sampling plan, which was to allow comparison of recent juvenile populations with those sampled in the late 1980s.

To illustrate this pattern of sampling, we provide sampling information in Table 1.  Also provided in Table 1 is a description of the relative disturbance history with special emphasis on logging.


A definitive change in the sampling plan was initiated in 2000.  As originally proposed for FY2000, two entire watersheds, Upper Wind River and Trout Creek, were to be surveyed to gain estimates of juvenile steelhead (and resident rainbow trout and brook trout).  Because funding needs were not met, only one of these watersheds, Upper Wind River, could be surveyed.  Because we recognized the importance of a simultaneous effort in another primary watershed (i.e., Trout Creek, and Panther Creek) to account for annual variation and watershed differences, we did survey selected streams in Trout Creek that were part of our index management system (see Table 1).  These index sites serve not only as measures of annual variation and as a basis of comparisons between the three primary watersheds, but also allow for comparisons between “treated” and “untreated” streams.  These stream sites offer various combinations of “undisturbed” or “logged”, and the logged streams have been “treated” or “untreated” with restoration efforts.  In some cases, such as our sampling of Layout Creek in 1996 and the mining reach of the upper Wind River, the sampling was conducted prior to restoration.  We submit that these combinations along with sequential sampling by year will allow the type of comparisons that the ISRP suggests: “sections treated be compared to untreated sections, including a before-and-after comparison”.  As much as the current data allows, comparisons between pre and post treatment and between undisturbed and logged will be conducted and reported on in our upcoming annual report due in December 2000.


We propose to continue monitoring steelhead fry and parr densities and populations in Trout Creek above Hemlock Dam.  This effort is in concert with monitoring smolt production from and adult returns to this watershed.  If Hemlock Dam is removed or modified, these data constitute a valuable long-term database to measure the response of the project.

We recognize that there were additional opportunities missed, but funding simply did not allow additional effort.  Many of our index sampling sites are in the “mostly logged // untreated” category (Table 1).  If and when restoration efforts are applied to some of these sites in the future, we will have excellent pre-treatment data available.


Because we considered it futile to apply for additional funds in FY2001 beyond those received in FY2000, we proposed to generally repeat what we did in FY 2000, but flip-flop the watershed focus, i.e., survey to estimate juvenile steelhead in the entire Trout Creek watershed and survey selected streams in the Upper Wind River watershed.  This effort will more than stretch a budget similar to that received for the FY2000 effort.  We have sought matching funds from other funding sources to help us realize our full sampling design, which can best be described as a rotating panel design that entails sampling at least two of the three primary watersheds (i.e., Upper Wind, Trout Creek, Panther Creek) within any one year and changing the mix of the two sampled from year to year.

Smolt sampling

We agree with the ISRP comments that life stage monitoring is important.  We should have explained this in more detail, as we have in past proposals.  The smolt-monitoring program combined with the adult monitoring program gives us the life stage monitoring the ISRP has indicated is necessary.  The smolt-monitoring program is designed based on comparison studies of pre and post treatment along with treated and untreated watersheds.  As the reviewers have suggested it is likely that inter-annual variability may mask our ability to detect change.  However this depends on the magnitude of the change and the variability of freshwater production as measured by smolts.  Our smolt monitoring design includes three smolt traps located in three “primary” watersheds important to steelhead production in the Wind River subbasin: Upper Wind (just below mouth of Trapper Creek), Trout Creek (just above Hemlock Lake), and Panther Creek (near its juncture with the Wind River).  A fourth site is located below Shipherd Falls on the mainstem Wind just above the backwater influence of the Columbia River’s Bonneville Dam. 

We have a pre and post treatment smolt monitoring design for the upper Wind River.  Prior to habitat restoration projects, we estimated smolt production on the mainstem Wind River from the area above the Carson National Fish Hatchery.   Habitat restoration projects were implemented above the trap after the 1999 season.  We have two years of pre-treatment data and will have additional years of post treatment data.  Abundance, size, and age data are being collected, so we will look for changes in these data.

In concert with juvenile steelhead monitoring in Trout Creek above Hemlock Dam (data from late 1980s, 1996-2000, continuation proposed), we have monitored wild steelhead smolt production since 1995 with a trap located just above Hemlock Dam and its backwaters.  If the dam is removed in five years, we will have collected 11 years of smolt data prior to the removal treatment.  Continued funding of smolt monitoring at the Trout Creek site will allow a comparison of pre and post dam removal.  However, the pre-removal data are complex, but not confounded, due to habitat restoration projects completed in Trout Creek in the early to mid-1990s.  Our simultaneous monitoring of habitat conditions and juvenile steelhead production in treated and untreated areas above the dam will ensure that the results of dam removal and habitat restoration efforts are not confounding.

Panther Creek is a tributary similar in size to Trout Creek and the upper Wind River above the Carson National Fish Hatchery.  This is used as a control for population monitoring (Table 1).  Populations have been monitored since 1995, but the precision of the estimates during the first few years were a problem due to low abundance and trap efficiencies.  Over the last few season through a series of trap moves we have increased the trap efficiency and precision of our estimates.  

ISRP comment: “The proposed costs for monitoring juvenile fish and smolts need to be further justified by providing detail of the approach.”

  Response:

Juvenile fish:  The budget request by USGS for monitoring juvenile fish, conducting habitat surveys, and maintaining over 30 stream temperature thermographs in FY2001 is $190,568.  Most of this amount ($177K including overhead) will support personnel: the principal investigator for 11.5 months, the team leader for 11.75 months; and two temporary field biologists, one for 6 months and the other for 3 months.

In addition to what is provide in Response 2 above, below is the detail provided in the proposal followed with some additional detail on work effort and scheduling:

“To obtain estimates of fish density and biomass, we will first conduct intensive habitat surveys of sampling sites during summer low-flow conditions.  Soon after these habitat surveys, fish surveys will be conducted either by snorkeling (for stream sizes greater than or equal to third order) or by electrofishing (for stream sizes less than or equal to third order).  When we conduct snorkel surveys, we will largely follow the methodology of Hankin and Reeves (1988), which utilizes a stratified systematic surveying technique to sample and derive an estimate of fish population.  We will calibrate our snorkel estimates by the ratio method following guidelines of Dolloff et al. (1993).  For small stream reaches that cannot be snorkeled, we will electrofish a systematic sample of habitat units within strata of habitat types (e.g., pools, glides, riffles, or finer gradations to achieve desired precision in estimates).  When electrofishing is used, habitat units chosen for sampling will be blocked off with nets to insure no movement into or out of the unit during sampling.  A backpack electrofisher will be used to conduct two or more passes under the removal-depletion methodology (Zippin 1956, Bohlin et al. 1982, White et al. 1982).  The field guides of Connolly (1996) will be used to insure that a pre-determined level of precision for the population estimate is achieved (generally, coefficient of variation no greater than 25%) within each sampling unit for each salmonid species (expected: steelhead/rainbow trout, brook trout) and age group (expected: 2-3 groups).  These methods have been chosen to minimize the number of units sampled by electrofishing and in the number of electrofishing passes conducted, which lessen the chance that individual fish will be exposed to potentially harmful effects of electroshocking.


“In order to track movements, growth, and survival of juvenile steelhead, we will PIT tag selected groups of age-1 or older juvenile steelhead that we capture during our stream surveys and during smolt trapping (see Task 2-c).  We will search for tagged fish in downstream smolt traps, in subsequent within year and annual surveys, and in the adult fish traps at Shipherd Falls and Hemlock Dam.  These PIT tags will also be detectable at Bonneville Dam at the smolt and adult stage.  As we are currently doing, all data will be entered in the PITAGIS database.


“In addition to surveys for salmonids, our surveys will allow qualitative estimates of abundance and distribution of important non-salmonid fish (sculpin, mountain whitefish) and other aquatic biota (crayfish, salamanders, frogs).  Our past efforts have revealed some definitive patterns of distribution (Connolly 1999), and new data will help us understand the role of barriers, exotic species introductions, and interactions among species.


“Previous work by Connolly (1997) has revealed that many juvenile steelhead are infested with the ciliated protozoan Heteropolaria lwoffi (formerly Epistylis lwoffi).  In-kind contributions from USFWS’s Lower Columbia Fish Health Lab (Susan Gutenberger, Project Leader) will continue to allow us to map the distribution and to potentially understand the severity, variability, and causes of this infestation.  This activity addresses a specific data need identified in the Wind River Subbasin Summary (Rawding 2000).”


Further detail that may be appropriate to add is that a large habitat survey effort occurs May-October, the fish sampling effort for estimating steelhead fry and parr populations occurs July-October, and PIT tagging of parr occurs July-October and in conjunction with smolt trapping in March-June.  Thermographs are downloaded twice each year, usually in May and October.  Stream flow data are taken periodically throughout July-October.  These activities keep a field crew of 3-5 people very busy from March-October.  The compiling and analysis of the large amount of data collected during March-October and the write-up of reports keeps the principle investigator and team leader more than occupied throughout the year, but especially November-February.


The past and proposed budget for these activities is best described as “highly stretched” and is and will be used to maximum efficiency.  In turn, the data collected and resulting learning has been and will be invaluable to the management of the fisheries and the planning and implementation of restoration activities.

Smolts and Adults:

The budget request for monitoring steelhead smolts and adults combined in FY2001 is $146,045.  We propose to develop annual estimates of smolt production from the Wind River basin.  Proposed trap sites are located to estimate total basin production (mouth of Wind River) and production from key watersheds (Trout Creek, Panther Creek, and Upper Wind River).  Rotary screw traps will be fished from March 15 to June 15, which coincides with Wind River smolt migration.  Traps will be checked daily and fish will be enumerated.  After fish are anesthetized, we will obtain fork lengths and weights from all fish and scale samples will be obtained from a weekly subsample.  Ages from these fish will be used in conjunction with fork length frequencies to determined age composition for the smolt outmigration.

Smolt estimates will be determined by the trap efficiency method of releasing marked fish upstream of each trap.  All fish will be tattooed and marks will be rotated weekly to determine changes in trap efficiency.  In season trap efficiency will be determined by Bailey’s modification of the Petersen estimator.  Short-term survival and mark retention will be measured and used to adjust trap efficiency.  Confidence intervals will be determined using the bootstrap method.  Captured wild steelhead smolts will be coded-wire-tagged to help determine mark retention.  In addition, adults sampled at the Wind River and Trout Creek traps will be scanned for wire tags.  Using the Petersen estimator we will have a second independent estimate of smolt production.  

Historically, expanded redd surveys were used to develop adult escapement estimates based on assumptions on differences in winter and summer steelhead distribution and differences in hatchery and wild spawning time.  Researchers rated these methods as fair to poor for determining escapement estimates.  Therefore, we reinstalled an adult trap in the Shipherd falls fish ladder to improve the accuracy of adult escapement estimates.  We operate the adult trap year round.  Adult steelhead will be floy tagged and released upstream.  Shipherd Falls is believed to be a total barrier to winter steelhead, and the winter escapement estimate would equal the trap count.  Since summer steelhead can successfully jump the falls, snorkel surveys and the Trout Creek trap are used to determine the total number of tagged and untagged fish.  Adult run size will be estimated using a Peterson estimator.  Floy tag loss will be estimated through the use of double marking.  In addition to receiving a floy tag, a small hole will be placed in the caudal fin with a paper punch.  As fish are recaptured upstream at the Trout Creek trap floy tag loss will be estimated.  In addition, the caudal fin tissue from the paper punch hole will be archived for future genetic analysis (DNA).

The majority of the funds requested for adult and smolt monitoring is for labor including overhead.  Most major equipment (screw traps, adult barrier and fish ladder) are loaned from various fisheries agencies to cost share on this project.  One year-round technician is needed to check the adult traps daily, since steelhead migration is year round.  This person also is responsible for operating the screw traps from March through July, conducting adult snorkel surveys to estimate steelhead populations, and for maintaining adult and smolt databases.  Additional months of technician time is allocated to assist with smolt and adult trapping, and equipment repairs.  A few months of time is allocated for a biologist to supervise this project, conduct data analysis, write reports, and attend meetings.

References


Full citations for literature cited exist in the FY2001 proposal.

Table 1.  List of major streams accessible to steelhead in the Wind River subbasin and timing of population surveys of juvenile steelhead and resident fish.  Surveys were conducted by snorkeling or by electrofishing.  Sites are listed from upstream to downstream within a watershed relative to the mainstem.  “Treated” and “Untreated” refer to presence or absence of habitat restoration efforts.

_________________________________________________________________________________________________________________________________

Watershed
      Recent sampling years (>1995)





Subwatershed
_________________________________
   Previous
   Disturbance history // Treatment



Subdrainage
1996
1997
1998
1999
2000
   sampling
   (year of major restoration work):

_________________________________________________________________________________________________________________________________

Upper Wind Watershed
No
No
No
No
Yes
Never conducted
Mostly logged 1920-40 // Partially treated (1998-2000)


Wind R.--ab. Paradise Cr.
No
No
No
No
Yes
None known
Largely undisturbed // Untreated



Paradise Cr
No
No
No
Yes
Yes
1984,1985
Largely undisturbed above 1500 m // Untreated


Wind R-- mining  reach
No
No
No
No
Yes
1984
Mostly logged 1930s // Treated (1999-2000)



Falls Cr.
No
No
No
No
Yes
None known
Mostly logged 1930s // Untreated



Ninemile Cr.
No
No
No
No
Yes
None known
Mostly logged 1930s // Untreated



Dry Cr.
No
No
No
No
Yes
1984
Mostly logged 1930s // Untreated



    Big Hollow Cr.
No
No
Yes
No
Yes
1984,1988
Largely undisturbed // Untreated



Trapper Cr.
No
No
No
No
Yes
1984
Largely undisturbed above 1500 m // Untreated


Wind R--sm. trap--mining
No
No
No
No
Yes
None known
Mostly logged 1930s // Partially treated (1998)

Trout Creek Watershed
No
No
No
No
No
Never conducted
Mostly logged 1940-80 // Partially treated (1996-99)

Trout Cr.--upper
Yes
Yes
No
No
No
None known
Mostly logged 1970s // Untreated



Crater Cr. 
Yes
Yes
Yes
Yes
Yes
1984,1985,1987
Mostly logged 1970s // Untreated


Trout Cr.--near 33 bridge 
Yes
Yes
Yes
Yes
Yes
1984
Mostly logged 1970s // Untreated



Compass Cr. 
Yes
No
No
No
No
1984,1985
Mostly logged 1970s // Untreated



East Fork Trout Cr. 
Yes
No
No
No
No
None known
Largely undisturbed // Untreated


Trout Cr.--mainstem B
No
No
No
No
No
None known
Mostly logged 1940-70 // Treated (1996-99)



Layout Cr. 
Yes
No
No
Yes
Yes
1987
Mostly logged 1940-60 // Partially treated (1996-97)


Trout Cr.--mainstem C
No
No
No
No
No
None known
Mostly logged 1940s // Treated (1996-97)


Trout Cr.--below 43 bridge
Yes
No
Yes
No
Yes
None known
Mostly logged 1940s // Untreated



Planting Cr. 
Yes
Yes
No
No
No
1984,1985
Mostly logged 1930-40s // Untreated


Trout Cr.--canyon reach
No
No
No
Yes
Yes
None known
Largely undisturbed // Untreated



Martha Cr. 
No
Yes
Yes
No
No
1984,1985,1987
Mostly logged 1900s // Untreated

Panther Creek Watershed
No
No
No
No
No
Never conducted
Mostly logged 1920-1980 // Untreated

Mouse Cr. 
Yes
No
No
No
No
1984,1985
Mostly logged 1930s // Untreated


Eightmile Cr.--upper
Yes
No
Yes
No
No
None known
Largely undisturbed // Untreated


Eightmile Cr.--lower
Yes
Yes
Yes
No
No
None known
Unlogged, disturbed by debris flow 1996 // Untreated


Cedar Cr. 
Yes
No
No
No
No
None known
Mostly logged 1930s // Untreated

_________________________________________________________________________________________________________________________________
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Figure 1.  Estimated escapement of adult steelhead into the Trout Creek watershed from redd surveys and adult trapping at Hemlock Dam.
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Figure 2.  Estimated steelhead smolts emigrating from Wind River as determined from screw-trapping efforts.  The 1999 estimate is preliminary.
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