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Response to Specific Comments

The Proposal does not duplicate efforts of similar projects in the innovative solicitation, but rather will provide data for chinook salmon and watershed restoration in an area that has a different geology, fish history, and fish composition than the subbasins in the other studies. We propose, however, to use techniques and protocols that are similar enough to those projects, particularly Bonneville Power Administration Projects 2001-055-00, so that data may be shared in developing a regional view of inland watersheds. Project 2001-055-00 is “Assessment of three alternative methods of nutrient enhancement (salmon carcass analogs, nutrient pellets and carcasses) on biological communities in Columbia River tributaries.” The intent is to complement this project, and expand on it.

We believe the expertise of key personnel is more than adequate for the proposed project. While they do not have direct experience in studying the effects of nutrient enrichment on fish dynamics, their related skills provide the background necessary for easily gaining the required additional expertise. James Congleton has done extensive work with chinook salmon studying the physiological impacts of multiple stressors. Barbara Inyan is highly experienced in performing water quality assessments in mountain streams, and is especially familiar with nutrients.  Ira Jones is an expert in fisheries project management. Felix McGowan is also experienced in fisheries habitat, and is currently involved in coursework and research on stream trophic dynamics, specifically macroinvertebrate assemblage work. In addition, we will be able to consult with leading experts in fisheries research at the University of Idaho, such as Dr. Michael Falter whose expertise is in aquatic ecology. We will also work with personnel on Bonneville Power Administration Project 2001-055-00, who have expertise in nutrient enrichment. Importantly, we will have access to the centuries of experience with chinook salmon of Nez Perce Tribal members.

The Clearwater Subbasin Summary, page 139, identified the primary limiting factors for salmonid populations within the subbasin. In addition to land management activities, hybridization, etc. the summary identified the lack of salmon carcass nutrients and the nutrients they provide as a limiting factor. Thus, it is likely that food supply is limiting growth and production.

We concur that the use of carcass analogs or inorganic nutrients for fertilization of streams are alternatives to fish carcasses that warrant consideration. Our preference is to use fish carcasses despite the logistical and nutrient level control difficulties associated with them. The approach the Nez Perce Tribe takes to watershed and fish restoration is a holistic one. We would like our project, if possible, to be the first step for future studies of the impacts of stream nutrient enrichment on additional watershed parameters, such as riparian plants and terrestrial animals. Using salmon carcasses for nutrient enrichment is the best medium in this situation. Data from hatcheries in the Clearwater subbasin show that adequate adult carcasses would be available for our study (see attachment 1). This information comes from hatchery information developed by Nez Perce Tribe Fisheries Department and the federal and state hatchery managers. Since the carcasses will be of fish from the watershed, obtaining permits to place carcasses in streams should not be a problem. It could, however, be a problem to get permission to add inorganic nutrients to the streams. If we find, though, that using carcasses is not feasible, we will use either carcass analogs or inorganic nutrients, depending on which is more appropriate and compatible with other projects as shown by data available at that time.

We agree that the stable isotope work is not required in an implementation project, and have deleted it from our study design. We have also limited monitoring of trends in invertebrate and periphyton response to sampling before adding carcasses, four weeks after carcass additions, and the following spring. We will only evaluate changes in size and abundance.   

As suggested in the comments, we will limit use of the GIS to mapping data collection sites and geographically referencing data. We will not do any statistical evaluations. 

Revised Study Design

f. Proposal objectives, tasks and methods

    Goal

Restore food availability in nutrient poor streams using salmon carcasses to mimic natural nutrient pathways and food acquisition by salmonids.

    Objectives

1. Coordinate efforts with Bonneville Power Administration Project 2001-055-00
We will consult with key project personnel to assure protocols for nutrient distribution and data collection are compatible.  We will also meet as appropriate to share and evaluate preliminary results. Please see attached letter of support.

2. Coordinate efforts within the Clearwater Subbasin

(2a) Use the Policy Advisory Committee (PAC) to begin regional planning.

(2b) Coordinate funding efforts within the subbasin.

(2c) Create a technical advisory group within the subbasin.

3. Develop seeding rates of salmon carcasses required for salmonid population restoration and critical related aquatic ecosystem functions.

(3a) Distribute salmon carcasses into treatment reaches of tributaries in the Clearwater River Subbasin.
The first year of this proposal was designed for collecting the baseline data, and to coordinate efforts that would occur in future years. This will also allow us to answer additional questions specific to the tributaries proposed for this project. We will distribute salmon carcasses into three pairs of streams in the Clearwater River. One pair will be in the Selway River subbasin, one pair in the Lochsa River subbasin, and one pair will be in the South Fork Clearwater River subbasin. One tributary of each pair will be a treatment stream, and one will be a control. The Selway River subbasin was chosen since much of the watershed is in wilderness, and so habitat is relatively pristine and thus not impacted by other sources of nutrients. Our collection of baseline data during the first year of the project will fulfill the Idaho Department of Fish and Game’s mandate that baseline data be collected before any nutrient supplementation is undertaken. Potentially in the Selway Subbasin we would use Meadow Creek plus a tributary stream within the watershed as determined by the Nez Perce Tribe Fisheries Department. In the Lochsa, which is also relatively pristine, the tributaries we will potentially use are Colt Killed and Crooked Fork. 

In the South Fork Clearwater, we felt that the streams chosen should be representative, and not exclude watersheds because they have impacts. The Nez Perce Tribe’s efforts to restock anadromous fish include watersheds that have had historical impacts. Thus, in the South Fork Clearwater we would likely use Newsome Creek and Meadow Creek. Most of the tributaries selected have the advantage that they are currently sites at which Tribal fisheries is currently doing work, and so some data is available and equipment is already in place. These sites could change, however, depending on project management and coordination decisions.

The stocking will occur in each treatment stream in mid-August through September to correspond to the time of natural spawning. As in Bonneville Power Administration Project 2001-055-00, we will stock carcasses along a 1-km long stream section of each treated tributary. Initial carcass numbers will be determined from current nutrient levels in the stream, as well as data from other similar studies. The numbers will be adjusted yearly, if needed, as preliminary research results become available. In addition, we will establish a reference section upstream of the treatment reach for each treated stream. Control streams will not be stocked with salmon carcasses. Salmon carcasses will be screened for pathogens before being used in the fertilization of our streams. This screening is currently ongoing in our tribal production department, and will continue to be used in this study. Inorganic nutrients or carcass analogs may be used in place of carcasses if necessary.

The responses at treated sites can thus be compared to several references: baseline data, the control stream, and the upstream reference. Control streams and reference sections will be selected to be comparable to the treated stream reaches in biological and physical characteristics.

(3b) Determine the impact of salmon carcass outplanting on over wintering health and survival of salmonids.

Measurements will be made of salmonid size, abundance, and lipid concentrations before carcasses stocking, four weeks after stocking, and after the winter season. Comparisons will be made between treatment reaches and control and reference reaches.

(3c) Collect data on the age, size, condition, and populations of outmigrating salmonids.

Outmigrating salmonids will be collected using a screw trap that will be checked twice daily during fish migration season and fish parameters will be measured and recorded at that time. Recruitment response will be estimated using established metrics. Four out of the six streams were chosen because they currently have some form of juvenile and/or adult monitoring ongoing. Many of the logistical needs have been addressed, and changes for this project would be fairly simple.

(3d) Evaluate abundance of invertebrates and periphyton in areas with and without fertilization. 

Macroinvertebrates and periphyton will be collected since they can indicate important trophic pathways by which salmon carcass material may enter the ecosystem and fish. We will collect samples for analysis at each site before carcass stocking, four weeks after stocking, and the following spring.

Our macroinvertebrate sampling will be limited to grazers to keep cost low and because grazers are the most immediately responsive. We will use a kick net or Surber sampler, and hold the invertebrates alive for 24 hours to allow for evacuation of gut contents.  Animals will then be freeze dried, and then weighed. 

We will use unglazed ceramic tiles as the medium for collecting periphyton. Periphyton samples will be scraped from the tiles using a razor blade and stiff bristle brush. The periphyton will be rinsed from the tiles using a small amount of distilled water, and then separated from the water by filtering through a pre-ashed, glass fiber filter. They will be extracted in an acetone solution. 

Samples will be shipped to the University of Idaho College of Natural Resources Lab for processing and sample analysis. 

(3e) Transport carcasses to treatment sites.

This task consists of picking up the carcasses at the pre-determined site and transporting them to the stream into which they are to be outplanted.

(4) Develop indicators of aquatic ecosystem health and sensitivity to carcass additions.

(4a) Evaluate aquatic insects 

Biomass of aquatic insects is the key factor in assessing the success of nutrient introduction. The cost of macroinvertebrate identification is a concern, and so we will limit data collection to a biomass study. Dry weight will be used to determine the changes in community biomass. Using dry weight biomass is a relatively inexpensive way to include a benthic macroinvertebrate component to see if there are distinct trophic reactions to the supplementation. 

 (4b) Determine the effect of the carcasses on primary production in streams with and without salmon carcass additions.

Periphyton abundance will be quantified to determine the effect of the salmon carcass treatments on primary production. Biomass, estimated as chlorophyll α, will be measured 24 hours after extraction. Chlorophyll α will be quantified using a Turner fluorometer calibrated with known concentrations of chlorophyll α.

(4c) Evaluate water quality in stream reaches with and without salmon carcass additions.

Water quality impacts from placing salmon carcasses in streams have been of concern, particularly if high concentrations of nutrients exist in downstream reaches.  We plan to monitor water quality at the downstream end of reaches with and without salmon carcass additions. Our aim is not only to monitor for nutrients, but also to determine the impact of salmon carcasses on other water quality parameters that are important for fish, as well as overall watershed health. In addition, we will investigate the relationship of impacts on water quality to the hydrological cycle.

We will collect water samples at all sites biweekly during August and September 2002, and again the following April and May. We will collect samples weekly in June 2003. Measured water quality parameters will include pH, acid neutralizing capacity (ANC), conductivity, nutrients (NO3/NO2 –N, NH4 –N, Kjeldahl N, total phosphorus, soluble reactive phosphorus), dissolved organic carbon, calcium, bacteria, TSS, temperature, dissolved oxygen, chlorophyll α, and turbidity. In addition, we will measure stream width, depth, and velocity, and do analysis of habitat type.

(4d) Collect baseline data.

The collection of baseline data is an important component to any study. This collection will be done in 2001 and will consist of primary productivity, macroinvertebrate biomass and abundance, and current fish information obtained through screw trap records and any needed distribution study.

(5) Use this information as a basis for developing salmon management plans to aid in tribal, federal, and regional salmon restoration efforts.

(5a) Enter the data into a GIS.

We will use a GIS database to facilitate associating geographical information with our study results. GIS are a frequent means of representing data since they are well-suited for storing and displaying geographically referenced data. When study samples are collected, we will use a GPS unit to accurately identify site locations. We will also record pertinent metadata regarding each site. This information will be entered into the GIS along with digitized USGS maps. When study results are available they will also be entered into the GIS. The GIS will allow sample collection sites to be displayed on the USGS maps, and for the data associated with each site to be easily accessed. The data can easily be accessed for future studies, and new data readily added.

We will use the ArcView GIS program, which is the GIS used by the Nez Perce Tribe and many federal and state agencies. It also has the advantage of being easily accessed using PC programs.

(5b) The results from this project will be published in a peer-reviewed scientific journal, which assures rigorous review as well as long-term accessibility of the research.

(6) Contribute to the determination of regional salmon escapement goals for salmon and aquatic ecosystem restoration.

(6a) Work with tribal, federal, and regional researchers and managers

There will be major collaboration with the BPA Project 2001-055-00, as stated above. In addition, within the Clearwater Subbasin a policy advisory committee has been established to guide decisions in the subbasin. We will use this group to establish initial contacts and aid in the development of a regional interagency workgroup to help coordinate efforts in the subbasin.

(6b) Use the data stored in a GIS as described above as a preliminary regional salmon nutrients database

The GIS and associated data will be available to all agencies that request the information. A possible future project could be to add to the GIS existing fisheries and water quality data for region from Nez Perce tribal sources, other research projects, and federal agencies such as the U.S. Forest Service.
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Adult Carcasses - Clearwater Basin Hatcheries







  (based on approved production plans)



















Dworshak
Kooskia
Clearwater
Red River
Crooked River
Powell
NPTH (future)
Total

Spring Chinook
1000
700
0
250
580
250
390
3170

 (avail. Aug. & Sept.)









Steelhead
3000
1200
1200
0
0
0
0
5400

  (avail. Feb. to Apr.









Coho
600
0
0
0
0
0
?
600

  (avail. Oct to Dec.)









Fall Chinook
0
0
0
0
0
0
875
875

  (avail. Oct to Dec.)









Total:
4600
1900
1200
250
580
250
1265
10045
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