Response to Independent Scientific Review Panel (ISRP)

Comments on Intermountain Province Project Proposal

Project Sponser:
Coeur d'Alene Tribe

Project Number:
21018: Implement Fisheries Enhancement on the Coeur d'Alene Indian Reservation: Hangman Creek

Comment #1
Fish assessment methods were not adequately presented.  The proposal needs additional detail in its methods (including documentation) and M&E.

Channel Classification

Stream pattern morphology is directly influenced by eight major variables including channel width, depth, velocity, discharge, channel slope, roughness of channel materials, sediment load, and sediment size (Leopold et al. 1964).  A change in any one of these variables sets up a series of adjustments in the other variables, resulting in channel pattern alteration (Rosgen 1996).  For example, for many stream reaches within the Hangman Creek watershed manipulation of riparian vegetation has compromised streambank stability.  This has lead to an increasing width/depth ratio; decreased sinuosity; increased slope; increased bar deposition; accelerated bank erosion; increased sediment supply; decreased sediment transport capacity; a decreased meander width ratio; and channel aggradation (Spokane County Water Conservation District 1994).

The use of channel classification as a tool for understanding and predicting channel responses such as these is not new (Kellerhals et al. 1972, 1976; Galay et al. 1973; Mollard 1973; Montgomery and Buffington 1993).  For this project we propose to apply the channel classification developed by Rosgen (1994) as the basis for providing a consistent initial framework for organizing river information and to correlate similar general level inventories that will follow, including: aquatic habitat inventories, fish population evaluations, bioassessment of macroinvertebrate communities, water quality inventories, and development of restoration priorities.

Implementing the hierarchy of inventory or assessment levels described by Rosgen (1996) will provide the Tribe with the most comprehensive tool leading from broad geomorphic characterization to very detailed-specific assessment and finally to implementation, monitoring and evaluation.  Having quantitative data on the variables that influence stream pattern morphology will provide us with a critical tool to restore Reservation streams and their associated riparian and floodplain communities to their full stream potential.  Stream potential has been described in terms of “Desired Future Condition” (USDA Forest Service 1992; Bauer and Burton 1993), and “Proper Functioning Condition” (USDI Bureau of Land Management 1993).  In the context of this proposal, it is defined as the best channel condition, based on quantifiable morphological characteristics for each stream type.

We will apply a broad level geomorphic classification to the entire Hangman Creek watershed within the boundaries of the Reservation (Level I in Rosgen 1996).  Descriptive information on channel slope, channel shape, and channel patterns will be linked to the morphology of various valley types occurring on the Reservation.  Level I stream type classifications are based on geomorphic features than can be interpreted from aerial photography, topographic maps, geologic maps, soil maps, and a strong individual familiarity with the stream systems and landforms of the Hangman Creek watershed.  Field verification of the classifications will be completed for each of the major stream types and then incorporated into the Tribal GIS database using ArcInfo, Version 8.02.

A more detailed morphological description of stream types will be determined with field measurements from channel reaches identified as reference reaches (Level II and Level III in Rosgen 1996).  There will be at least one reference reach established for each Level I stream type that is identified.  Measured parameters will include bankfull width/depth ratio, entrenchment ratio, sinuosity, channel slope, channel materials, stream channel stability, and bank erosion hazard.  Channel materials will be quantified following the “pebble-count” method described by Wolman (1954).  Sample locations will be adjusted so that various bed features are sampled on a proportional basis along a given stream reach.  Stream channel stability will be evaluated using the system developed by Phankuch (1975).  This system has been widely used by the USFS and BLM.  Bank erosion hazard will be rated using the seven criteria described by Rosgen (1993).

This level of detail provides a mechanism to extrapolate site-specific data to stream reaches within the Hangman Creek watershed that have similar characteristics (Rosgen 1996).  More importantly, it will allow us to determine the departure of a target stream’s existing condition from a reference baseline prior to implementation.  These reference reaches will ultimately serve as templates for constructing stable channel configurations, implementing riparian enhancement projects and evaluating our progress in reaching the natural stream potential in the Hangman Creek watershed.

Aquatic Habitat Inventories

Aquatic habitat inventories will be completed at reference reaches identified during the Level II and III channel surveys.  Habitat features will be measured according to the procedures described by Hankin and Reeves (1988).  Features that will be identified include channel units (pool, riffle, etc.) and measuring the length, mean wetted width, and mean and maximum depths.  They will also be measuring % cover; riparian vegetation and woody debris will also be noted.

Fish Population Evaluation

Annual sampling will be conducted at established reference reaches to determine baseline population status, distribution of redband trout, and to measure biological response to enhancement techniques.  Sample sites within each reach will be selected to include habitat types representative of the reach as a whole.  Sampling will be conducted in the summer to quantify the abundance and distribution of fishes during base flow conditions.

Trout populations will be estimated using the removal-depletion method (Seber and LeCren 1967, Zippen 1958).  Blocknets will be placed at the upstream and downstream boundaries to prevent immigration and emigration.  Each sample site will be electrofished using the standard guidelines and procedures described by Reynolds (1983) and the National Marine Fisheries Service (1998).  To minimize the negative effects associated with electrofishing, visual counts will be made using snorkeling techniques wherever habitat conditions permit.

Captured fish will be identified, enumerated, measured (TL to nearest mm), and weighed.  Redband trout that have a length greater than 200mm will be tagged with a Floy FD-6B numbered anchor tag.

We will use MicroFish V3.0 to calculate fisheries population statistics.  MicroFish V3.0 is a microcomputer software system designed by Van Deventer and Platts (1987) for calculating fisheries population statistics from electrofishing data.  System output includes such things as maximum-likelihood population estimates, total catches, capture probabilities, removal patterns, lengths, weights, condition factors, and biomass.  Relative percentages, standard errors, and confidence intervals are generated for each sampling site and species in the data set.  Allen et. al (1995, 1997, 1998) used MicroFish V3.0 to calculate population estimates and confidence intervals for redband trout.  We propose to use equations published by Armour et al. (1983) to provide initial verification of the software system.

Age will be determined for all trout species captured in order to develop age frequency distributions.  The age frequency distribution of a representative population sample describes the status of successive cohorts.  By examining age frequency over time, instances of mortality as well as overall population trends will be identifiable.  Age determination will be made using methods described by (Jearld, 1983).
Water Quality Parameters

Monitoring stations will be set up on all principle tributary streams.  A hydrolab multi-parameter testing probe will be used to collect instantaneous temperature, pH, dissolved oxygen, and conductivity readings.  The hydrolab will be calibrated before each use and drift will be measured after every use.  The unit will be cleaned on a monthly basis.  Water quality measurements will be taken year round on a bi-weekly basis.  From December 1 through May 30 rain on snow events will be monitored if no rain on snow events occur then the bi-weekly schedule will proceed. 

Water Quality Samples

Depth integrated samples will be taken at all water quality monitoring stations.  Nutrients (chloride, fluoride, sulfate, nitrite, nitrate, total kjeldahl nitrogen, total phosphorus, and phosphate), total dissolve solids and turbidity will be sampled.  Bacteria will also be sampled in Hangman Creek since it is on the 303d list for bacteria.  All of these water quality samples will be taken using a DH-48 sediment sampler.  The bottles will be rinsed with water from the sample site and then filled they will then be immediately put on ice and taken to a EPA certified laboratory for analysis.  Currently there are six water quality sites within the Hangman Creek Watershed that have been monitored over the past three years.  Water samples will be collected with every rain on snow event and once in July and September to monitor medium and low flow.

Discharge

We plan on developing a stage/discharge relationship for each stream based on a linear regression of staff gauge height vs. stream discharge.  United States Geological Society (USGS) already has one established for mainstem Hangman Creek at the Washington/Idaho border.  The rating curve will be used to determine the annual water budget for each stream sampled.  Staff gauges will be installed and heights will be recorded to the nearest 0.002 of a foot.  Readings will be taken inconjunction with discharge measurements.  Discharge measurements will be taken in accordance with standard instream flow incremental methodology (IFIM) (Bovee 1982).  The wetted stream channel will be divided into 20 equal cells and water velocity will be measured in each cell. Stream discharge will be measured using a Gurley digital pygmy 225 flow meter during the low and medium flows and a boom mounted price double A to measure high flow during rain on snow events.  Discharge for each cell will be calculated by multiplying the cell width by depth and velocity.  All individual cell discharges will be summed to determine total discharge in cubic feet per second.  Channel profiles will be measured to evaluate changing flow dynamics over time.
Macroinvertebrate Bioassessment

The Coeur d'Alene Tribe Fisheries Program wants to assess the biological health of the Hangman Creek Watershed through the monitoring of aquatic macroinvertebrates.  Benthic samples will be collected from riffle/run habitats at three reference sites in the watershed (upper, middle, and lower) in order to capture existing variation in watershed condition.  Collection and analysis will follow EPA Rapid Bioassessment Protocol (RBP) II of Plafkin et al. (1989) and recent revisions (Chandler and Maret, 1991; Clark and Maret, 1991).  These initial samples will provide the biological baseline information, which will be compared to all additional samples, as well as information from reference sites.


Sample collection will take place at three times during the year to reflect seasonal changes in population characteristics (biomass, species richness, and number of individuals).  Two cross channel transects will be randomly selected (independent of prior sampling) at each of three sites (upper, middle and lower).  At each transect, a total of six quantitative benthic samples will be taken from the nearest riffle and run habitats using a modified 0.1m Hess bottom sampler (225um mesh, Waters and Knapp, 1961).  Samples will be composited for each transect.  We propose a field subsampling procedure that is consistent with the EPA RBP II.  The subsampling procedure will consist of evenly distributing the composite sample in a gridded pan with a light-colored bottom while in the field.  As grids are randomly selected, all organisms within those grids will be removed, until a minimum of 100 organisms have been selected from the sample.  All samples will be preserved onsite and delivered to a qualified laboratory for identification and analysis.


Macroinvertebrate data analysis will be performed according to the procedure outlined in the EPA RBP II.  A numerical value will be calculated for each of 8 metrics using raw numerical benthic macroinvertebrate data.  Calculated values can be compared to values derived from other sites in the region.  Each metric will be assigned a score according to the comparability (percent similarity) of calculated and reference data (Brusven, personal communication).  The percent comparison between the total scores provides a final evaluation of biologic condition.  The following eight metrics will be used: taxa richness; Hilsenhoff Biotic Index; ration of scrapers/scrapers + filtering collectors; ratio of EPT/chironomid + EPT; percent contribution of dominant taxon; IPT index; community similarity index; and ration of shredder/total.  Metrics will be calculated using the same macroinvertebrate sample.  Each sample will undergo taxonomic identification and enumeration, as well as a determination of functional feeding group.

Soil Erosion Monitoring

Soil erosion is a significant problem in the Hangman Creek Watershed as a result of historic and ongoing agricultural practices, timber harvest activities, and road construction.  These activities can negatively affect fish habitat, spawning gravel quality, fry emergence success, intra-gravel dissolved oxygen levels, and aquatic food chains.

Currently the Coeur d'Alene Tribal Water Resource Program is working with the Coeur d'Alene Tribal GIS Program to develop a model that will predict soil erosion using GIS to calculate Revised Universal Soil Loss Equation (RUSLE) to identify cropland soil erosion rates over entire watershed (Scott Fields, personal communication).  They also plan on modeling natural soil creep and mass wasting rates of soil delivery to the system.  This will establish the natural background rate of sediment export from the watershed.

In order to monitor channel stability three methods exist depending on if you want to monitor degrading or aggrading, determine the rate and magnitude of lateral migration and last determine a shift in bed material.  In the Hangman Creek Watershed we plan to focus on lateral migration caused by bank erosion.  Following the methods described in (Rosgen 1996) for installation of bank pins.  Various locations along the mainstem and tributaries will be chosen.  Each location will have a cross section permanently surveyed in using toe pins mounted in cement.  These sites can also be used to monitor the degrading and aggrading that takes place at these cross sections because elevations will be identified during the survey procedure.  These sites will be monitored prior to, during and after every rain on snow event that takes place from December through May.  Sites will be monitored from June through November on a monthly basis.

To monitor erosion from forest roads two models are being considered.  The first is the Water Erosion Prediction Project model (WEPP) (Flanagan and Livingston 1995) is a continuous simulation computer program which predicts soil loss and sediment deposition from overland flow on hillslopes, soil loss and sediment deposition from concentrated flow in small channels, and sediment deposition in impoundment’s.  It also takes climate, hydrology, water balance, plant growth and residue decomposition and irrigation into account.  The other is X-DRAIN Cross Drain Spacing and Sediment Yield Model is a computer program based on the WEPP and is designed to estimate sediment yield from roads, landings, skid trails, and foot trails as affected by climate, soil, local topography, and transportation system characteristics (Elliot et. al 1998).

Genetic Analysis

Identification of non-hybridized populations is an important step toward preservation and rehabilitation of native redband populations (Campton 1987).  These data are necessary to direct management actions such as removal of exotic species or construction of barriers to prevent invasion by introduced species, etc.  The basic redband trout phenotype consists of morphological and meristic characters, which indicate phenetic affinities to both rainbow and cutthroat trout (Berg 1987).  Berg (1987) performed genetic analysis on redband trout using protein systems assayed from blood, eye, heart, liver, and muscle.  More recent work with other species has led to development of non-lethal methods to identify hybrid individuals (Spruell et al. 1997; Smithwick et al. in prep.).

We propose to use non-lethal methods to determine the extent of hybridization as well as the genetic relationship among local populations.  Once the locations of principle trout populations have been determined, samples will be collected from all sites and shipped to a certified laboratory for genetic analysis.  Hybridization will be determined using a technique known as PINES, which uses polymerase chain reaction (PCR) primers complementary to interspersed nuclear elements to amplify species-specific DNA fragments (Spruell et al. submitted).  Microsatellite loci will be used to determine the genetic relationships among local populations (Estoup 1993; Knudsen and Spruell 1999).

Comment #2
The project staff should ensure that they are familiar with fisheries methodologies and the relevant literature beyond the immediate intermountain province.

The personnel responsible for implementing this project all have advanced degrees and certifications.  Collectively, the supervisory personnel have more than 20 years of applied experience in management of fisheries resources in the Pacific Northwest region.  Currently, we are conducting habitat restoration projects in four other watersheds on the Coeur d’Alene Indian Reservation with positive results.  Project 19904400, entitled Implement Fisheries Enhancement on the Coeur d'Alene Reservation, has accomplished numerous restoration activities with favorable reviews from the ISRP in the past.

We hope that our detailed response to comment 1 reassures the ISRP in regard to our collective experience and familiarity with relevant literature.

Comment #3
For example, backpack electroshocker is listed as fish sampling gear.  This probably means the current used will be pulsed DC.  The potential for high rates of fish injury and death from pulsed DC should be addressed, and the advantages of using far less destructive unpulsed DC (non-backpack units) should be considered.

We acknowledge the risks associated with pulsed DC electrofishing units.  Ainslie et. al compared direct current (DC) and pulsed direct current (PDC) associated with various electroshocking passes.  They discovered that DC single pass had fewer spinal injuries than PDC triple pass.  They also showed, however, that the injuries caused by DC tended to be more severe than the analogous PDC treatments as the mean numbers of vertebral malformities per malformed fish.  The electroshocking methods used in this project will follow the suggested protocol issued by the National Marine Fisheries Service (1998).  In the project area, only the upper reaches will be effectively sampled by electroshocking due to the depth of many mainstem reaches.  Where feasible, visual determination of fish abundance will be accomplished using methods described by Hankin and Reeves (1988).  In deep water habitats, where electrofishing is less effective, snorkeling might prove to be a more effective sample technique.  Currently we have two staff members that are certified to perform open water dives and have all the equipment necessary to snorkel and have the fisheries background to identify fish species underwater.

Comment #4
No basic refereed literature on stream ecology and fish habitat was referenced.  If basic stream ecology and stream fish requirements are not followed, then the project is not likely to pay off.

When proposing a project such as this one, we must take into account how all things function in an ecosystem.  Ecosystem functioning is decreased as the number of species in a community decreases.  Declines in functioning can be particularly acute when the number of species is low, such as in most managed ecosystems including croplands or timber plantations (Naeem et. al ).

Comment #5
Similarly, data on the upper reaches needs to be included in the response.  Specifically, the watershed apparently was surveyed for westslope cutthroat trout and bull trout in 1998-99 – and weren’t at least preliminary data gathered on redband trout?
The Hangman Creek Watershed within the Coeur d’Alene Reservation encompasses 475 miles of stream of which 43.2 miles are perennial.  Of those 43.2 miles, 17.7 miles lie within main stem Hangman Creek with an additional 5.7 miles devoted to the headwaters of Hangman Creek (Figure 1) just outside the southeastern part of the Coeur d’Alene Reservation (Scott Fields, personal communication).

In 1994, Hangman Creek was sampled for westslope cutthroat trout (Oncorhynchus clarki lewisi).  When the portion of Hangman Creek that lies within the Coeur d’Alene Reservation was sampled it was divide into to parts.  The lower half includes mainstem Hangman Creek from the Washington/Idaho border up to the town of Tensed and was referred to as lower Hangman during data collection.  The upper section of mainstem Hangman Creek and all the tributaries was called upper Hangman during data collection.  Redband trout were not sampled in lower Hangman but they were sampled in Upper Hangman (12) and in Indian Creek (9) a tributary to the mainstem.  Scales were not taken on any of these rainbow trout only lengths were recorded. 

A portion of Indian Creek was again sampled in 1996 as part of a pilot project to identify known locations of indigenous stocks of salmonids within Hangman Creek.  This information was used to help identify primary locations for Tribal catch out ponds.  Our intent was to not place these ponds in any watershed with populations of salmonids.  Six redband trout were sampled in the segment identified on the map in red (Figure 2).  Fifty more were counted in a pond that lies within Indian Creek.  Length, weight and scales were taken on these fish and analyzed (Table 1).

Indian Creek has been isolated from Hangman Creek since the 1940’s by a migration barrier.  The barrier is a pond that was built in the 40’s and has dam boards that are installed during the summer months.  During winter and spring months when the dam boards are removed the pond outflow likely functions as a velocity barrier.

Table 1.  Redband Trout results from Indian Creek in 1996.

Species
Length
Weight
Age

Redband Trout
90
8
2+

Redband Trout
100
12
2+

Redband Trout
130
20
2+

Redband Trout
145
24
3+

Redband Trout
195
70
4+

Redband Trout
225
106
4+

Indian Creek serves as an indicator of natural background conditions within the Hangman Creek watershed.  Although the headwaters of Indian Creek have seen moderate amounts of timber harvest activity, habitat conditions still allow for significant natural reproduction.

Comment #6
To what portions of the subbasin are redband trout likely to be restored, and are those the portions of the subbasin where riparian and instream improvements are planned?
Determination of the current distribution of redband trout in the watershed will help to establish restoration priorities.  Initial efforts will focus on headwater areas with the greatest potential for increasing the abundance and distribution of the specices.  All restoration activity will focus on reaching the stream potential, defined as the best channel condition based on quantifiable morphological characteristics for each stream type.  The stream potential is measured at reference reaches identified during the initial channel type surveys.  The mainstem areas will most likely be the last to receive riparian and instream improvements because they are the most degraded and land acquisitions will have to take place before habitat restoration work can begin.  If for some reason we acquire these land acquisitions easily then some basic restoration work can take place such as planting trees in the riparian area.

Comment # 7
Long term planning for this proposal should include and emphasize peer-reviewed publication of the results, as this is a novel and exciting approach.
We agree that our results should be peer-reviewed.  Currently this is what we have planed producing an annual report to BPA and making the report available on the Coeur d'Alene Tribe website.  Papers describing our findings may also be submitted referred journals (Transactions of the American Fisheries Society, North American Journal of Fisheries Management) and publications documenting natural resources management and restoration (land and water).  The results of this project will also be presented at conferences dealing with habitat restoration.
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