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a. Abstract 
Water temperature is a critical factor in the recovery of spring Chinook and summer steelhead in the Okanogan River Basin.  Major tributaries to the mainstem Okanogan provide cool water inflows and thermal refuge during upstream migration of adults.  Omak Creek is a major tributary, which provides these benefits to the mainstem.  The potential is high for spawning and rearing habitat recovery in Omak Creek.  However, existing CCT water temperature monitoring data indicates water temperature as a limiting factor to spawning and rearing in the creek.  CCT monitoring during the 2001 drought indicated limited creek capacity to absorb heat and be cooled by groundwater.  Potential for peak and mean daily water temperature attenuation is dependent on water and land use effects on runoff, baseflow and shading.

A “Heat Source” numerical model of Omak Creek will be developed to identify watershed processes having the greatest impact on water temperature.  The model input requires a shading survey and integrated surface and groundwater level and temperature monitoring.  CCT submitted Salmon Recovery Board grant applications for hydrological modeling of the Omak Creek watershed.  The model will provide synthetic streamflow records for historical, normative and alternative watershed conditions. The temperature model will be calibrated and verified, then used to simulate watershed recovery actions.  

The flow and temperature regime corresponding to a natural disturbance pattern in the watershed will be computed to provide a basis for ranking alternatives.  Indexes of hydrologic and water temperature alteration for the historical and alternative watershed conditions will be computed to predict the departure from the normative condition and the potential for improving habitat in the creek and Okanogan River.  The results of the modeling will be used to evaluate the relationships between indicators of ecological health and hydrologic alteration, to develop an adaptive management program, and to prioritize watershed recovery actions.

b. Technical and/or scientific background
Anadromous fish populations in the Okanogan River system have been severely depressed as a result of a variety of factors, including mortality due to passage through the nine mainstem Columbia River hydroelectric projects located downstream, withdrawals and diversions from tributaries, and withdrawals from groundwater within the tributary basin, which affect tributary baseflow and water temperature.  Steelhead in the Okanogan River are currently listed as Endangered under the Endangered Species Act.  Summer/Fall  and Spring Chinook.   The proposed project could also benefit Bull Trout, which are listed as Threatened under the Endangered Species Act.

The subbasin summary report lists instream flows and temperatures as limiting factors in most tributaries in the Okanogan River Basin.  Restoring flows to tributaries would directly decrease temperatures in the streams, thus increasing habitat for rearing and refugia of steelhead and summer Chinook.  This proposed project would assist in immediately identified water which can be placed into a trust account to supplement flows within a drainage, or be utilized for transfer between tributary drainages.  Currently, the CCT is evaluating transferring such water rights within the Omak Creek drainage.  This would involve the transfer of known and delineated 1872 water rights from the No Name Creek drainage to the Omak Creek drainage.  This transfer of water between basins would allow for increased flows in the lower two miles of Omak Creek and reduce temperatures from the cooler groundwater withdrawn from the No Name Creek drainage basin.  This transfer of water would in turn increase potential habitat for steelhead and spring Chinook salmon.

The CCT is also currently conducting water resource planning within the Omak Creek drainage.  This study will evaluate the required sustainable flow of Omak Creek to allow for appropriate habitat conditions for steelhead and spring Chinook.  This proposed project would assist in identifying available water to supplement these flows.  The proposed project study would also evaluate potential water transfers throughout the western portion of the Colville Reservation (see Figure 1) in order to supplement flows in Okanogan tributaries.  Transfer of water into these tributaries will also assist in the temperature issues within the mainstem Okanogan River. 

c. Rationale and significance to Regional Programs
Omak Creek together with several other major tributaries to the Okanogan River downstream of the confluence with the Similkameen River could have a significant cumulative effect on lower mainstem water temperatures.  Historical data show that the water temperature of the two main branches have the greatest influence on water temperatures free flowing reaches of the lower mainstem.  However, the lower reach typically has exceeding high temperatures during August and September, and Omak Creek provides thermal refuge to upstream migrating adult salmon and steelhead.  Currently, the other tributaries to the lower mainstem do not provide sustained base flow at their mouths and cannot provide thermal refuge.  However, water and land use could be managed in these tributary watersheds to provide cool flow at their mouths when needed for refuge.  Additionally, additional cool tributary inflow would have a greater, and possibly significant, influence on lower mainstem temperatures than current conditions.  The Omak Creek water temperature model is intended to act as a template for other tributaries to the lower mainstem.  The model results will be extrapolated to the other tributaries to assess the potential cumulative effect of watershed management and recovery actions on the lower mainstem.  If the cumulative effects assessment shows positive results, then more detailed work plans will be prepared to verify the extrapolations, and expand adaptive management programs to the other tributaries.

d. Relationships to other projects 
CCT is proposing four related projects in the tributaries to the lower Okanogan River.  One project was mentioned above in the project abstract.  It is a hydrologic modeling study, for which a grant application was submitted during October 2001 to the Salmon Recovery Board for funding.  The three other projects are:

1. Monitoring and Evaluation of Spring Chinook and Steelhead in Omak and Salmon Creeks

2. Assessment of Tributary Habitat for Steelhead and Spring Chinook Production

3. Lower Omak Creek Passage—Additional Phases

The Omak Creek Passage Project is important to the water temperature model project because upper creek water temperatures would not be assessed from a habitat perspective if upstream passage were not feasible.  Omak water temperature model results and extrapolations to other tributaries would be a major factor in the tributary habitat assessments. The model results could be used to test the strength of relationships between indexes of departure from normative flow and temperature conditions and the occurrence of spring Chinook and steelhead.

In addition to these projects, the following table lists several other CCT projects that are either on-going or proposed.
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Short Project Description

Okanogan 

basin

BC

198347700

Tributary 

Passage

IEC BEAK 

Cnslts.

Enloe Dam 

passage

Project biologists inventoried the aquatic 

habitat of 4 major tributaries  and 59 

stream reaches in the mainstem of the 

Similkameen River in northeastern  

Washington above Enloe Dam.  

Streamflows were measured and water 

samples analyzed for contaminants. 

Study of passage issues at Enloe Dam 

and potential salmonid habitat above the 

dam.  Develop a preferred alternative.

Okanogan 

basin

WA

199604200

Planning

CCT

Okanogan 

Focus 

Watershed

Due to a water quality study currently 

underway by the Okanogan County Public 

Works and the Okanogan Conservation 

which would serve some functions similar 

to this project, it was decided to postpone 

the focus watershed effort for the whole 

basin and conce

Initiate the coordination of a watershed 

planning project that will assist with the 

restoration and enhancement of the 

anadromous fish resources of the 

Okanogan River basin.  Gather data 

pertinent to current, and desired 

watershed conditions.

Okanogan 

basin

WA

199505600

Land 

Purchase / 

Enhanceme

nt

WDFW

Scotch Ck 

Wildlife 

Area 

enhancem

ent

Not recorded

Purchase and initiate enhancement 

activities on at the Scotch Creek Wildlife 

Area sites: Scotch Creek, Pogue Mtn, 

Chesaw and Tunk Valley Units in the 

Okanogan Basin.

Upper 

Columbia 

basin

WA

199506700

Land 

Purchase / 

Enhanceme

nt

CCT

CCT 

Perfomanc

e contract

Purchased 11,720 acres for  $6,401,516 

from the Berg Brothers. The tract lies 

between Whitmore Mtn and the Columbia 

River and is part of the Hellsgate Winter 

Range. Baseline HEP field work and 

analysis completed for about 4,800 acres.

Acquire minimum habitat units to be 

permanently protected for wildlife as 

outlined in a MOA with the Colville Tribe. 

The Berg Brothers Habitat Area between 

Whitmore Mtn and the Columbia River is 

one tract.

Upper 

Columbia 

Basin

WA

198503800

Facility 

Design / 

Construction

CCT

CCT 

hatchery

The Colville Confederated Tribes received 

the construction contract for the resident 

fish hatchery in July 1988.  Construction 

was completed October 1, 1989.

Produce 22,679 kg  (50,000 lbs.) of 

resident fish that include brook trout, 

rainbow trout and lahontan cutthroat trout. 

All the fish will be released into reservation 

waters, including boundary waters in an 

effort to provide a successful 

subsistence/recre

Upper 

Columbia 

Basin

WA

198503801

Education

CCT

CCT 

cultural 

training 

program

Six individuals were trained in the field of 

fish culture to operate the  Colville Tribal 

Trout Hatchery.  Two individuals were 

chosen to assist the  hatchery manager in 

operation and maintenance of the facility.  

The training was completed in July 1989.

Training of 6 members of the Colville Tribe 

to operate the Colville Tribal Trout 

Hatchery.

Upper 

Columbia 

Basin

WA

199404100

Mitigation / 

Recovery

CCT

CCT 

wildlife 

mitigation 

coordinatio

n

The CCT developed and implemented a 

public involvement program to review 

wildlife mitigation proposals.  This included 

an Information Hot Line, brochures, maps, 

and committee and general meetings.  

Develop and implement a public 

involvement program to reveiw wildlife 

mitigation proposals on the Colville 

Reservation.  Coordinate such activities 

with BPA to facilitate NEPA requirements.

Okanogan 

Basin

BC

20001300

CCT

Evaluation of experimental re-introduction 

of sockeye salmon into Skaha Lake

Okanogan 

Basin

WA

200000100

CCT

Improvement of anadromous fish habitat 

and passage in Omak Creek


e. Project history (for ongoing projects) 

At this time, CCT is conducting the Omak Creek Water Resources Planning Study.  The study has identified data that show water temperature standard exceedences, which limit spring Chinook and summer steelhead production in the creek.   Also, the physical factors that control sustained base flow in the lower reach are being assessed.  Monitoring of ground/Surface water interactions near the lower creek show significant loss of streamflow to the underlying alluvial aquifer.  The influences of these interactions, as well as regional hydrogeologic processes, on sustained flow at the mouth during the dry season are two main areas of investigation for the water resources plan.  Additionally, watershed land use practices have been identified as having a major effect on peak and base flows, sediment transport and in-channel habitat.  Watershed management plans will be proposed and evaluated to improve water temperature during the low flow season.  The water temperature modeling study is an important component to the on-going water resources planning for Omak Creek by CCT.

f. Proposal objectives, tasks and methods
Project Goal:  Develop and prioritize lower Okanogan River watershed recovery plans to reduce tributary and mainstem water temperatures that are consistent with the vision, scientific principles, biological objectives, and schedule of the NWPPC Fish and Wildlife Program and the Upper Columbia Salmon Recovery Board. 

The project objectives discussed below are derived from and address the core analytic requirements identified in Subbasin Assessment Development – Detail” (NWPPC 2001).

Objective 1.  Develop Heat Source Model of Omak Creek

A numerical model is required to provide a quantitative evaluation of the water temperature regime resulting from historical watershed land and water uses, to estimate the normative regime resulting from a natural disturbance pattern in the watershed, and to predict future regimes resulting from alternative watershed recovery actions.

Product:

· Database of creek and well water temperature observations 

· Database of weather observations from local and regional reporting stations.

· Shading Survey Report

· Conceptual Model Report, including example creek energy balance

· Calibrated and Verified Heat Source Model of Omak Creek

· Model Calibration Report

Task 1.a.
Characterize water temperature regime.  Existing data will be collected, data gaps identified, and new monitoring sites located.  Water temperature sensors will be purchased, installed and calibrated. New and existing data will be loaded into a database to be summarized and presented graphically.

Task 1.b.
Develop conceptual model.    The spatial and temporal range and discretization for the model application will be defined.  We will conduct a shade survey and measure shade from vegetation in the riparian zone and from the surrounding topography.  A schematic diagram will be developed to identify the model reaches, and locations of boundary conditions, internal verification points and model outputs.  Water temperature, air temperature and streamflow and groundwater gains/losses will be analyzed to assess the relative influence of these factors on water temperature.    The net energy flux experienced by Omak Creek will be computed on seasonal basis.  A conceptual model report will be prepared, which will briefly describe the data sources and evaluation methods and results.

Task 1.c.
Construct Numerical Model.  The latest version of the modeling software and documentation will be obtained from the developers and installed on the project computer hardware platform.  The model will be validated using test cases from the model documentation and/or validation of other water temperature models.  Model input files will be prepared for the basic framework.  Sample inputs of simplistic simulation scenarios will be developed to test the setup of key model components.  The model will be calibrated to steady state and transient conditions.  The steady state calibration will be based on the seasonal energy balances from Task 1.b. A transient calibration period will be selected from a low flow data set.  The transient calibration will be verified using a high flow data set.

Objective 2.  Develop and Prioritize Watershed Recovery Alternatives

The water temperature model will be used to evaluate and rank watershed recovery actions.  The information provided during the model construction will help CCT resource managers identify alternative watershed recovery actions for improving water temperature conditions in Omak Creek.  The current Integrated Resource Management Plan for the CCT reservation identifies several alternatives to improve flow and sediment conditions in Omak Creek.  These alternatives will serve as a starting point for developing alternatives for this study.  The computed water temperature regimes resulting from simulation of the alternatives will be compared to the normative conditions.  The computed natural range of variability in water temperatures will be used characterize this condition and serve as a basis for ranking.

Products.  

· List of statistical indicators used to describe natural and acceptable range of variability in water temperature.

· Quantification of the indexes of water temperature alteration of the current condition.

· Preliminary list of watershed recovery alternatives

· Quantification of the indexes of water temperature alteration of the conditions specified for each alternative.

· Ranking of final watershed recovery alternatives

· Model Simulation Report 

Task 2.a.
Define and Simulate Normative Condition.  The frequency and magnitude of natural disturbances of the primary controlling factors of water temperature will be described.  The significance of the subsequent natural variability of water temperature to the maintenance of quality habitat and species diversity will be postulated. 

The natural variation of factors that control water temperature in Omak Creek will be input into the Heat Source Model to determine the range of variability in water temperatures.  A synthetic data set of long-term atmospheric conditions and streamflows will be used to define the normative water temperature conditions. The results of the sustainable flow hydrology study of Omak Creek will be used to provide long-term time-series data for atmospheric and hydrologic inputs to the Heat Source Model. The model simulation results will be used to characterize the normative water temperature regime.  The range of variability for up to 32 statistical indicators will be computed.

Task 2.b.
Compute Indexes of Water Temperature Alteration.   The distribution of statistical indicators of the normative and historical water temperature regime will be analyzed.  The thresholds of normative variation will be selected based their expected relationship of water temperature variations on indexes of ecological integrity.   The index of water temperature alteration for the historical condition will be computed.  A set of hypothetical ecological-temperature relationships will be identified.  An adaptive management program will be developed (see Objective 4) to test the hypotheses and further refine the selection of indexes and their threshold of variation.
Task 2.c.
Simulate and Rank Watershed Recovery Alternatives Watershed recovery actions will be developed to return the flow and water temperature regimes to a more normative condition.  The alternatives will be simulated using historical atmospheric data with revised watershed conditions representing the recovery actions.  The results from the Sustainable Flow Hydrology Study will provide the long-term time series of flows for each alternative.  Indexes of hydrologic and water temperature alteration for each alternative will be computed.  A scoring system will be developed based on a combination of the indexes.  Each alternative will be scored and ranked.  Future watershed recovery actions will be prioritized using the ranking.

Task 2.d.  
Technical and General Review of model results and Final Report.  

A draft modeling report will be prepared and reviewed by Technical Teams, Citizen Teams and stakeholders.  A final report will be prepared based on comments from the reviewers.

Objective 3.  Estimate Cumulative Effects of Lower Mainstem Watershed Recovery

Apply the Omak Creek Water Temperature Model Study results to the other tributaries to the lower Okanogan River, and determine the cumulative effects of multiple watershed recovery actions on the mainstem flow and water temperature regime.  Based on the initial evaluation, determine need for more detailed modeling of other tributaries.

Product:  

· Description of current and future tributary flow and water temperature regimes.

· Description of current and future mainstem flow and water temperature regimes.

· Recommendations for Detailed Modeling 

Task 3.a.
Develop Extrapolation Method 

A method to extrapolate the Heat Source Model simulation results to other watersheds in the region will be developed.  

Task 3.b.
Select and Simulate Watershed Recovery Actions

The method developed in Task 3.a will be used to estimate the future flow and water temperature regimes based on alternative watershed recovery actions.  

Task 3.c.
Determine Cumulative Effects

Indexes of hydrologic and water temperature alteration will be computed for the lower Okanogan River.  The indexes will be re-computed based on implementation of a set of watershed recovery actions.  The cumulative effects of these actions will be determined by comparing the current and future case indexes.  The significance of the cumulative effects, and the uncertainty of the results, will be assessed to determine the need for more detailed methods.

Objective 4.  Develop Adaptive Management Program

Evaluate Relationships Between Indicators of Water Temperature Alteration and Ecological Integrity.  Identify specific projects with associated budgets consistent with the prioritized watershed recovery actions.

Product: 

· Short-term monitoring plan to test strength of relationships at the reach scale.

· Long-term monitoring plan to test strength of relationships at watershed scale. 

Task 4.a.
Select Hypotheses to be Tested .  In Task 2.b a set of relationships between indexes of ecological integrity and water temperature alteration were developed.  These relationships will be prioritized based on a sensitivity analysis of the Heat Source Model. 

Task 4.b.
Design Experiments to Test Hypotheses

Short- and long-term monitoring plans will be developed to test the hypotheses selected in Task 4.a.  The monitoring-evaluation period will be specified  according the spatial scale of the relationships to be tested.

Task 4.c.
Evaluate and Revise Hypotheses and Monitoring Plans
The monitoring results will be evaluated according to the experimental design schedule.  Statistical inferences will be tested, and monitoring plans revised as necessary.

g. Facilities and equipment
Primary equipment required for the proposed project involves computers and GIS software to construct a manageable climate, flow and water temperature database. In addition, travel to available water right locations will be required.  Monitoring program will utilize streamflow and level measuring equipment and electronic water temperature sensors and groundwater level indicators.  Other miscellaneous office equipment and supplies will be required.

 The following equipment will be provided by the CCT:

Computers and GIS software

GPS Units to locate coordinates of forfeited water rights;

Steam Flow and climatic measuring equipment

Vehicles.

In addition, office space and employee housing will be provided by the CCT.  Additional office space, office supplies, and computer systems will be made available through the CCT office located in Nespelem, Washington. 

h. References

Reference (include web address if available online)

Northwest Power  Planning Council. 2001. Okanogan/Similkameen Subbasin Summary. September 27, 2001. 377 pages plus appendices.  http://www.cbfwf.org/files/province/cascade/subsum.htm
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Qualifications Statement    

for Gary Passmore, Director Environmental Trust

Proposed Project Manager

Education
Received B.S. in natural resources watershed management 1972, University of Nevada Reno.

Attended USAF Administrative Mgt. School, Keesler AFB, Biloxy Mississippi.  Graduated in Fall of 1973.

Received M.S. in hydrology/hydrogeology in 1975, University of Nevada, Reno.

Experience:

Desert Research Institute, Reno; 1969-71: performed chemical analysis of water for various research programs.

Desert Research Institute, Las Vegas; 1974-5: performed geologic mapping and hydrogeological work in Las Vegas Valley.

Nevada Air National Guard: 1972-8: Performed duties and was trained at Nevada ANG HQ

1975 - 1980: Served as Hydrologist/Water Administrator for CCT.  Operated water permitting system, worked on CCT v. Walton and other water rights issues.

1977 - 1980 Worked with consultants on proposed AMAX Mt. Tollman mine environmental evaluation.

1980 - 1985: Worked on 208 area wide water pollution planning project for CCT. First EPA grant to an Indian tribe.  Environmental laws were drafted based on area wide water quality management plan.

1985 - 1990: Worked on implementation of 208 plan and development of other environmental projects.  Implemented several tribal environmental laws: On-Site Wastewater, Forest Practices Water Quality, Mining Water Quality, Water Quality Standards, and Administrative Procedures Act.  Took on Environmental Health 638 contract.

1990 - present: Environmental Trust director.  Reorganized programs into current form and currently manage:    Water rights/quantity, water quality programs (on-site waste water, forest practices, water quality standards, IRMP/watershed analysis, EPA 106, EPA GAP, EPA 319 programs), water lab, environmental health, air quality, toxic lead and brownfields programs, CERCLA and RCRA compliance, and NEPA compliance.  Responsible for compliance with tribal water rights and environmental protection laws including Hazardous Substances Control Act adopted in late 1999.

Current projects include RCRA and CERCLA site investigations with EPA and adoption of air resources protection act.

1995 - present: Serves as co-chair of the Lake Roosevelt Water Quality Council.

Additional Training:

- Attended pilot training and passed FAA exam.

- Water rights, policy, and Indian water rights:  numerous workshops, seminars, and classes

- Environmental media program development and implementation:  numerous EPA seminars and workshops

- EPA Water Quality Standards Academy

- Personal Protection and Safety (to hazardous materials), EPA

- Hazardous Materials Incident Response Operations, EPA

- Program and Personal Evaluation, BIA

- IHS Manager Workshop (on air quality) EPA/IHS

- Emergency Management Orientation (USBR)

- Colville Indian Court System (ORA)

- Use of Legal Library in Indian Law (Gonzaga Law School)

- First Aid and CPR (CCT Emergency Services)

- Managing Priorities and Deadlines (Fred Prior Seminars)

- PL 638 contract administration seminars (BIA and Falmouth Institutes)

- Holistic Resources Management (Albuquerque NM and Nespelem classes)

- Implementing SARA Title III in Indian Country (EPA, FEMA)
 

- Dam Safety Workshops (USBR)

- Total Quality Management (BIA)

- Air Monitoring for Hazardous Materials (EPA)

- Non-point source pollution prevention workshops (Several EPA)

- Several water rights CLE seminars
- EPA Water Quality Standards Academy

- EPA water quality standards training updates
WALT HUNNER

RELATIONSHIP TO PROJECT

Mr. Hunner is a hydrologist with the Colville Confederated Tribes. He will work in conjunction with Mr. Passmore to assist in streamflow monitoring, identifying and prioritizing watershed recovery actions and determining the benefits to proposed or on-going salmon recovery efforts and will provide technical support as needed for this project. 

WALTER C. HUNNER

OBJECTIVE 
Provide expertise in soil and water resource analysis and comprehensive planning through development of integrated resource evaluation and management techniques. Assess environmental impacts of land use activities and develop restoration and resource programs with interagency and government coordination. Oversee or provide contract administration and resource research project design, implementation and management. Provide technical review of project deliverables and develop project reports.

PROFILE

Has a broad expertise in environmental sciences and natural resource management for over 25 years with public and private entities. Disciplines of emphasis include the water, soil and earth sciences. Experience includes resource inventory and assessment, watershed analysis, interdisciplinary team plan and report development, plan implementation and monitoring, program coordination and personnel supervision, and service contract management. Oversees watershed management program for a confederation of Native American tribes in north central Washington. Participated in surface / ground water studies and in soil / land classification surveys in various regions of the U.S. Served as exploratory geologist and assisted in the leasable minerals program in western states. Combines skills and interest in working with diverse groups in providing solutions to land use management issues with a measured, tenacious commitment to quality work. 

EDUCATION

Humboldt State University, CA- M.S., Watershed Management (Hydrology, Soils), 1983

     Chico State University, CA- Graduate Studies (Hydrogeology, Soils)

Stanford University, CA- B.S., Earth Sciences (Geology), 1973

PROFESSIONAL LICENSES

Certified Professional Soil Scientist; awarded by ARCPACS, a federation of certifying boards in agriculture, biology, earth and environmental sciences and a membership service of the American Society of Agronomy.

PROFESSIONAL EXPERIENCE

Watershed Program Manager

Colville Confederated Tribes (Environmental Trust Dept.), Nespelem WA: 1997-present.  Oversees all operational aspects of the watershed management program on the Colville Indian Reservation. Program goal is to preserve and enhance water and soil quality and protect tribal water rights. Develops program objectives, policies and procedures and obtains technical assistance required in the program area. Ensures program activities address goals and objectives of the reservation-wide Integrated Resources Management Plan (IRMP) and are coordinated with other tribal and government entities. Serves as primary advisor to the department director on water and soil management issues and assists him with departmental strategic planning and administrative duties, including budget management and service contract development. Supervises program personnel recognizing teamwork as a key to a successful program and coordinates and integrates consulting studies on the reservation in water resource planning with program activities. Designs resource condition monitoring systems and oversees hydrologic and soil data acquisition, data base management, and information dissemination to staff and other groups. Analyzes information and provides scientific review and guidance of technical work products of planning teams and the department to assist with management recommendations and decision-making. Oversees operation of a water permit system and enforcement of the tribal water code. 

Hydrologist

Colville Confederated Tribes (Environmental Trust Dept.), Nespelem WA: 1994-present.  Assessed historic and current hydrologic conditions on the Colville Reservation, assisted with development of the IRMP document, and helps achieve sustainable integrated natural resources management by overseeing the water and soil resources portions of IRMP. Performs watershed analysis to facilitate water and soil resource management and serves on interdisciplinary watershed planning teams on the reservation. Participates in watershed condition surveys and restoration activities with other tribal/BIA programs and agencies. Provides definition and detail to consultant water resource studies as project manager and technical reviewer. Coordinates reservation-wide ambient surface and ground water monitoring, evaluates data, and develops progressive reports that assess water resource conditions and processes. Helps implement the reservation-wide wellhead protection plan and manages operational aspects of the federal dam safety program to protect people and property. Oversees the reservation snow survey program with water supply and fire management applications.

NW Florida Water Mgmt. District, Pensacola FL:1989-1994; U.S. Geological Survey, Tallahassee FL:1989.

Participated in planning and implementation of surface water studies in northwest Florida, primarily involved with data collection, compilation and evaluation. Assisted with stormwater assessment reports and served as project manager for two water quality studies. Collected groundwater data for monitoring programs and flow model study in NW Florida. Initiated compilation of surficial groundwater recharge map using various data sources and assisted with defining background quality of central Florida aquifers.

U.S. Forest Service, Arcata, CA 1979-1981 (seasonal).  Collected streamflow, water quality and channel morphology data in northern California in assessing impacts of timber harvest activities on aquatic habitat.

Soil Scientist

International Paper Co., Atmore AL: 1988;  CH2M Hill, Inc., Redding, CA: 1986-1987;  Colville Confederated Tribes, Nespelem WA: 1981-1985;  U.S. Bureau of Land Management CA, Natural Resources Conservation Service AK, Forest Service CA: 1978-1980 (seasonal).  Participated on soil inventory/survey teams in forest and range lands of the Pacific Northwest and Southeast U.S. Collected and compiled soil data, designed soil maps on aerial photos and quad sheets, and developed soil descriptions, use and management interpretations, and reports. Determined physical, chemical and biological components of soil types and map units and assessed site productivity values. Performed a land classification study of arable land for irrigation suitability in Montana. Mapped land class units, described soil properties, and addressed irrigation recommendations and limitations in reports. Studied effects of slash burn ash leachate on forest soil chemistry and erodability (M.S. thesis).

Humboldt State Univ., Arcata CA: 1979-1981. Teaching assistant: instructed college-level labs in soil science.

Geologist

Cities Service Mineral Corp., Anchorage AK: 1975-1976.  Served on exploration geology teams for valuable copper sulfide deposits and other ore in Alaska. Reconnaissance mapped, prospected, utilized geophysical exploration techniques, and surveyed prospectively valuable areas. Drafted maps of areas of economic interest.

U.S. Geological Survey, Menlo Park CA, Lakewood CO: 1974.  Participated in the classification of leasable minerals on federal lands in western states. Assisted with identifying geothermal resource area boundaries and mapping oil shale lands. Drafted geologic and lease/sale maps and composed leasable mineral resource reports.

PROFESSIONAL AFFILIATIONS  

American Water Resources Assoc. (AWRA)               

Society of Inland NW Environmental Scientists (SINES)

PUBLICATIONS

Passmore, G. and W. Hunner. 2001. Water Quality Assessment and Management Program 305(b) Report.

     Environmental Trust Department, Colville Confederated Tribes.140 p.

Hunner, W. and C. Jones, 1998. IRMP Phase II. Water, Watersheds, Soil and Fisheries Chapters in Goals,

     Objectives, Standards, Guidelines for Resources of the Colville Reservation. Colville Confed. Tribes. 207 p.

Hunner, W. and C. Jones, 1996. IRMP Phase I Inventory and Analysis: Hydrology Report. Historical

     Characteristics and Present Conditions of Watersheds, Including Soils, Vegetation, Streams, Lakes, Riparian

     Areas and Fisheries of the Colville Reservation. Colville Confederated Tribes. 330 p.

Pratt, T., G. Gou, P. McGinty, W. Hunner, and E. Songer, 1993. Stormwater Assessment of Bayou Chico

    Watershed, Escambia County FL. Northwest Florida Water Mgmt. District. Report 93-7. 218 p.

Hunner, W. 1992. Pensacola Bay System Nonpoint Source Loading Rate Analysis. Northwest Florida Water

     Management District. Report 92-2.

Hunner, W. 1983. The Influence of Ash Leachate on Ion Mobility in Two Forest Topsoils in Northwestern

     California. Masters Thesis. 198 p.

CHRISTOPHER J. FISHER

RELATIONSHIP TO PROJECT

Mr. Fisher is an Anadromous Fish Biologist with the Colville Confederated Tribes. He will work in conjunction with Mr. Passmore to assist in water temperature monitoring, and in the evaluation of relationships between indexes of water temperature alteration and ecological integrity and will provide technical support as needed for this project. 

EDUCATION

South Dakota State University:  M.S. Fisheries Sciences, 1992 to 1996

University of Georgia:  B.S. Forest Resource minor Fisheries Management, 1986 to 1990 

PROFESSIONAL HISTORY

Colville Confederated Tribes, Anadromous Fisheries Biologist, 1997 to present

U.S Forest Service -Okanogan National Forest, Fishery Biologist, 1996

U.S Forest Service -Boise National Forest, Fishery Biologist, 1994 to 1996

Idaho Department of Fish & Game, Fishery technician, 1991

Idaho Department of Fish & Game, Bio-aide, 1990

University of Georgia, Research Assistant, 1988-1989

REPRESENTATIVE EXPERIENCE

Mr. Fisher is a fishery biologist with 10 years of experience in fish sampling techniques, data entry, analysis, grant writing, project management, and research and education programs.  Mr. Fisher has provided technical expertise in habitat assessments, fish restoration projects,

land-management projects for the U.S. Forest Service and Colville Confederated Tribes. He has participated as a team member and project sponsor and is skilled in objectively presenting issues and interdisciplinary problem solving.   He has contributed to the management of anadromous and resident fish stocks for population viability and subsistence for a variety of user groups.  He continuously evaluates fishery harvest data to develop regulations and ensure sustainability of the resource. 

Watershed Analysis and Habitat Restoration

Mr. Fisher has contributed to several watershed analyses within the Okanogarn River Basin. He has applied his knowledge of watershed principles in areas of rehabilitation efforts (Burned Area Emergency Rehabilitation (Idaho, Colorado, New Mexico), Watershed Fisheries Evaluation, Environmental Assessments, Road decommissioning, livestock management, timber harvest).

Mr. Fisher has been involved in a variety of fish restoration activities in the Okanogan River Basin.  Restoration activities have included the evaluation of fish passage barriers and designing alternative plans to allow access, identifying the source and reducing the adverse impacts to spawning habitat and associated and implementing a plan to accelerate aquatic resource recovery.  Restoration techniques include conifer revetments and mattresses, riparian vegetation planting, exclusionary fencing, culvert removal/replacement,

PROFESSIONAL TRAINING

1993 Habitat Evaluation Procedures; 40 hours

AFFILLIATIONS
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Proposed Consultants

Tom Martin, P.E.:  Mr. Martin is a registered professional civil engineer with 20 years of engineering experience and management experience in environmental assessments, water resources management, and water works design and construction.  Tom will assist with the development of the water temperature model and its application.  His technical expertise is in computer modeling of water resources.  Mr. Martin works on interdisciplinary projects involving ground and surface water quantity and quality.  Mr. Martin is experienced in the issues of watershed planning.  He has completed numerous recent projects addressing the issues of water temperature, normative flow, and watershed processes, including water temperature studies on the Snake, Columbia and Platte Rivers.

Eugene N.J. St.Godard, P.G., C.HG.:  Mr. St.Godard is a Managing Hydrogeologist in Brown and Caldwell’s Spokane, Washington Office and will serve as an evaluator to determine ground/surface water interactions within the Omak Creek and adjacent watersheds.  Gene is a licensed geologist in five western states and certified hydrogeologist in Washington and California.  He has over 14 years experience working in the consulting industry and has completed over 75 related ground water projects in eastern Washington and northern Idaho.  Mr. St.Godard has extensive experince in evaulating water quantity, water quality, habitat, and in-stream flow issues that may occur with water transfers.  Gene received a Masters of Science from Eastern Washington University’s geology department and is familiar with the aquifers and surface waters throughout eastern Washington.  

Laura Gramann is a Bioresource Engineer with six years professional experience in the private and public sectors in fisheries biology, chemistry, evapotranspiration modeling, stream temperature modeling, effluent credit trading, and endangered species act permitting.  For the Oregon Department of Fish and Wildlife, she organized state and federal endangered species act permits for fishes in the State of Oregon using Access 2000 and Geographic Information Systems (ArcView).  During June, 2001 Ms. Gramann received her M.S. in Bioresource Engineering from Oregon State University.  During her internship with the Oregon Department of Environmental Quality, she coordinated with Southern Oregon Coast watershed councils to collect stream flow and riparian field data, managed data using Excel, ArcView, and ArcInfo, and documented work via detailed reports including sources and methodology.  For her thesis, she developed a Heat Source water temperature model to study the feasibility of effluent credit trading in the Tualatin Sub-basin to reduce stream temperatures. She will assist in field monitoring, GIS and database management and model development.
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