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Title
:  Assess Feasibility of Enhancing White Sturgeon Spawning Substrate Habitat, Kootenai R., Idaho 

Section 3. Project description

a. Abstract This project uses two innovative technologies to assess the feasibility for enhancing white sturgeon spawning substrate habitat, Kootenai R., ID.  A recently developed U.S. Geological Survey bathymetry survey system and software will be used to create highly detailed images of white sturgeon spawning substrate habitat (GIS-based map) and create computer animation of actual sediment and bedform movement across spawning substrate. Animation of sediment/bedform movement will help quantify transient and spatial changes in the erosion and deposition of sediments on spawning substrate habitat. This animation method is unique to the field of study on movement of sediment and bedforms along river bottoms. A recently developed, only kind in existance, U.S. Geological Survey sediment transport model(s) will be calibrated, simulate transport of mixed sizes of sediment in the spawning reach, and assess the feasibility of enhancing white sturgeon spawning habitat substrate.


This proposed project will use two, recently developed, innovative technologies to conduct a   feasibility study for enchancement of white sturgeon spawning habitat, Kootenai R., Idaho. One of the innovative technologies to be employed will be used during data collection, monitoring, and interpretaion phases. This technology has been  recently developed by U.S. Geological Survey in Sacramento, CA. The technology is bathymetry survey system and associated software that can create computer animations of actual bedform movement on white sturgeon spawning substrate habitat. More about how this technology has been used to assess, monitor, and restore aquatic habitat in the Sacramento-San Joaquin River Delta can be found at:

http://ca.water.usgs.gov/program/sfbay/calfedsed/index.html
A second technology will be used to assess the feasibility, specifically the stability and longevity, of placing cobble and rock above the current sand substrate to enhance sturgeon spawning habitat. The technology that will aid the assess is a one-dimensional, open-channel U.S. Geological Survey sediment transport model capable of simulating transport of mixed sizes of sediment including silt, sand, gravel, and cobble (up to twenty sediment size classes) developed by Dr. James Bennett (written commun., USGS, 2000) and/or a quasi-three-dimensional USGS sediment transport model developed by Dr. John Nelson Nolan (oral commun., USGS, 2000 ). The Bennett model is the only available transport model that can simulate transport of numerous mixed sizes of sediment. The Bennett model represents one of the most rigorus scientific tool currently available that can assess the feasibility, specifically the stability and longevity, of placing cobble and rock above the current sand substrate to enhance sturgeon spawning habitat. 

The innovative methods described above have great transferability to other fish and wildlife investigations in the Columbia Basin, particularly those investigations that (1) must design appropriate enhancement structure for spawning habitat substrate, and/or (2) need to assess the likelyhood of successfully enhancing spawning habitat substrate in order to aid recovery of salmonid populations, sturgeon populations, and benthic aquatic communities that provide foraging habitat for fish and bird populations.

b. Technical and/or scientific background

The Kootenai River Subbasin is an International watershed that encompasses part of British Columbia (B.C.), Montana, and Idaho. In terms of runoff volume, the Kootenai is the second largest Columbia River tributary. A 200-foot-high waterfall and natural fish-migration barrier is located eleven miles downstream of Libby, Montana. The river drops in elevation from 3,618 m at its headwaters in B.C. to 532 m at the confluence of Kootenay Lake. It leaves the Kootenay Lake through the western arm to a confluence with the Columbia River at Castlegar, B.C. A natural barrier at Bonnington Falls, now a series of four dams isolate fish from other populations in the Columbia River basin. The natural barrier has isolated sturgeon for approximately 10,000 years (Northcote, 1973). Synder and Minshall (1996) identified three different geomorphic reaches of the Kootenai River between Libby Dam and Kootenay Lake. The first reach (Canyon) extends from Libby Dam to the Moyie River (92 km). It has limited floodplain due to the closeness of the mountains. The second reach (Braided) extends from the Moyie River to the town of Bonners Ferry (7.5 km). It is extensively braided, with depths typically less than 9 m and substrates that consist mostly of gravels. The third reach  (Meander) extends through the Kootenai Valley back into B.C. and into the southern arm of Kootenay Lake (82.5 km). The meandering river is characterized with depths up to 12 meters in runs and up to 30 meters in pools.

The Kootenai River has undergone many changes due to construction of dikes along the river’s natural levee from Bonners Ferry to Kootenay Lake and due to construction of Libby Dam. Sediment transport within the basin has been dramatically altered and may have negatively impacted the spawning success of select resident fish species. Many resident fish populations have declined dramatically. In 1994, the Kootenai River white sturgeon was listed as an Federal endangered specie, and fishing was prohibited. The white sturgeon population decline reflects fewer juvenile sturgeons and an overall decline in spawning success.   

Hydrologic and geomorphologic changes in the Kootenai River have occurred due to construction and operation of the Libby Dam. Operations at the dam have muted flow extremes and reversed the hydrograph. Before dam construction, the natural spring flows averaged about 60,000 cubic feet per sec (cfs), but afterwards, flows declined to about 5,000 cfs. The elimination of high spring flow events prevents flushing of fine sediments from cobble-gravel areas. Siltation of spawning beds may adversely affect the survival of white sturgeon eggs and larvae. After construction of the Libby Dam, barriers have been deposited in critical spawning tributaries to the Kootenai River through the annual deposition of bedload material (sands, gravels, and boulders) at the river’s confluence (Marotz and others, 1988). The pre-impoundment Kootenai River contained sufficient energy to annually remove these deltas, whereas this is not the case for post-impoundment Kootenai River. High winter flows have resulted in warmer water and ice-free reaches. Sand may have buried gravel-cobble-spawning beds since construction of the Libby Dam. Barton (1998) conducted a marine seismic survey of the white sturgeon spawning reach and reported that a significant portion of the spawning substrate was covered with sand that form dune bedforms.

c. Rationale and significance to Regional Programs

The USFWS draft of July 27, 2000 “Biological opinion on effects to listed species from operation of the Federal Columbia River Power System,” by December 1, 2002, the action agencies shall evaluate and report on any changes in depth, water velocity and substrate in the vicinity of Bonners Ferry, which have occurred since Libby Dam became operational.

By December 1, 2002, the action agencies shall evaluate the feasibility of establishing rock substrate for sturgeon hatching and rearing between river kilometer (RKM) 229 and 245 or greater water depths above RKM 245. Based on the results of the evaluation, and in coordination with the USFWS, the action agencies shall implement measures as appropriate. 

The overall rationale and significance of this proposal project to regional programs is described below largely in the context of how this proposal relates to the draft September 29, 2000 Kootenai River Subbasin Summary, which is referred to herein as the “SUBBASIN SUMMARY,” and to the U. S. Fish and Wildlife Service (USFWS) September 30, 1999 “Recovery Plan for the Kootenai River Population of the White Sturgeon,” which is referred to herein as the “RECOVERY PLAN”.

The proposed overall project objective “determining the feasibility of enhancing the white sturgeon spawning substrate habitat” addresses the overall limiting factor for sturgeon recruitment as described in the SUBBASIN SUMMARY. The SUBBASIN SUMMARY describes the altered hydrograph of the Kootenai River as the overall limiting factor for sturgeon recruitment. The altered hydrograph has impacted sturgeon recruitment in several ways. For example, it has changed stream morphology with the buildup of sediment over river cobble, which is an important white sturgeon spawning habitat (SUBBASIN SUMMARY, p. 44). Strategies in the SUBBASIN SUMMARY that address limiting factors (SUBBASIN SUMMARY, p.72) associated with altered hydrograph and stream morphology changes include:

(1) Monitor suspended sediment transport and bedload transport in white sturgeon habitat—addressed in proposal objective (2)--Monitor bathyemtry and sediment transport in sturgeon spawning habitat
(2)  Develop conceptual and computer model of transport to aid in assessing the potential for substrate habitat creation or enhancement addressed in proposal objective (4)—develop and calibrate sediment transport model and assess feasibility of spawning habitat substrate enhancement scenarios

(3) Monitor river-bottom sand dunes and gravel substrate in white sturgeon spawning reaches to identify how river bottom features move and evolve on a seasonal basis and under a range of flow regimes (deal with potential egg suffocation) is addressed in proposal objective (3)--Describe availability and movement of sediment through white sturgeon spawning habitat substrate, and  identify where habitat substrate is currently aggrading, degrading, or is stable.
The proposed overall objective “Determining the feasibility of enhancing the white sturgeon spawning substrate habitat” addresses the highest priority recovery criterion listed by the RECOVERY PLAN: restore natural recruitment to the Kootenai River white sturgeon population (USFWS, 1999, p 35). In addition, the overall objectives of this proposal specifically address the RECOVERY PLAN’s recovery task 125: Assess conditions of white sturgeon spawning and incubation habitat quality and potential substrate improvement measures (fig. 11 and p. 56). 

Task 125 states that “Researchers generally agree that white sturgeon egg deposition and spawning downstream from Bonners Ferry in low velocity, silt/sand deposition areas of the Kootenai River are not currently occurring in optimal habitat for successful egg incubation, hatching, and larval rearing. An evaluation on the future use of artificial spawning and rearing substrates should be conducted. Artificial substrates have been introduced for various sturgeon species in N. America, Russia, and France, with varying degrees of success. These habitat projects have involved placing rock and boulders in known spawning reaches of the target species” (USFWS, 1999, fig. 11, p.125). 

Task 125 is specifically addressed by tasks in proposal objective (4)—develop and calibrate sediment transport model and assess feasibility of spawning habitat substrate enhancement scenarios 

The monitoring data described in proposed project objective (2)--monitor bathymetry and sediment transport in sturgeon spawning habitat, and findings of this proposed study will be of great resource to scientists addressing USFWS priority 1 recovery criteria and recovery measure: Restore natural recruitment to the Kootenai River white sturgeon population (USFWS, 1999, p 35 and fig. 11), subtask 124, monitor effects of flow augmentation on Kootenai River levees and Kootenay Lake in British Columbia.

This project complements the Kootenai River Fisheries Investigations and the IDFG Regional Five Year Plan (IDFG, 1998) to recover the endangered Kootenai River white sturgeon and burbot. The rationale for this plan is based on development of sound databases and testable hypotheses. This project will provide much needed data about the Kootenai River white sturgeon substrate habitat for pre- and post Libby Dam impoundment. 

These project objectives address the Fish and Wildlife Plan, Northwest Power Planning Council, 1994, as amended in 1995, section 10.8b.22, objectives because they are directed toward evaluating the Kootenai River aquatic ecosystem. The Kootenai Tribe of Idaho can integrate results from this study into their Kootenai River ecosystem status determination and improvement study.

As pointed out by IDFG (IDFG 1998), the primary threatened and endangered species are all transboundary, and any research findings and recommendations are also important to our Canadian colleagues. 

Data collected and analyzed by this proposed project is important to develop, evaluate, test, and analyze solutions to ecosystem problems on the Kootenai River. The data collected by this project will represent monitoring baseline conditions for a significant habitat element prior to habitat restoration. The USGS is committed to collecting and analyzing data that supports the Adaptive Ecosystem Assessment process.

d. Relationships to other projects 

Here  is a brief history of USGS relationship to other projects to date. During FY97 and FY98, the USGS was a subcontractor on the Kootenai River Fisheries Investigations project (project 8806500). USGS measured the spatial distribution of river velocities using an acoustic doppler current profiler and collected seismic profiles of the substrate during white sturgeon spawning near Bonners Ferry. During FY 2000 and FY2001, the USGS has been a subcontractor on the Ecosystem Improvement project (project 9404900), studying sediment transport in white sturgeon spawning habitat on the Kootenai River (project 20049).
The Libby Reservoir Levels and Impact on Resident Fish project (project 8346700) objectives includes calibrating simulations of hydraulic conditions and surveying the river habitat. USGS data collected during FY1997 and FY1998 and the data collection proposed herein support these project objectives. The Kootenai River Ecosystem Improvement project (project 9404900) overall objective is to identify best-management options to enhance the aquatic ecosystem. The USGS has made available to this project the streamflow and baseline geomorphological substrate data that is necessary to develop, evaluate, test, and analyze solutions to ecosystem problems. The study proposed herein will continue to provide data to support the efforts of project 9404900. 

Kootenai River Fisheries Recovery Investigation (project 8806500) overall objective is to determine the status of Kootenai River white sturgeon, burbot, whitefish, and bull and rainbow trout stock in the Kootenai River and effects of water fluctuations and ecosystem changes on these stocks. The USGS has made available to this project stream flow and baseline geomorphological substrate data that is necessary to develop, evaluate, test, and analyze solutions to ecosystem problems. The study proposed herein will continue to provide data to support the efforts of project 8805600.

e. Proposal objectives, tasks and methods, and monitoring, and evaluation

Objectives
 

The overall objectives of this project are to (1) use the latest technology to develop a high-resolution bathymetry map, and monitor sediment transport and bedform movement in sturgeon spawning habitat; (2) describe availability and movement of suspended and bedload sediment through white sturgeon spawning habitat, (3) create animation of bedform movement, (4) identify where habitat substrate is currently aggrading, degrading, or is stable, (5) design spawning habitat substrate improvement scenarios with aid of sediment transport models; and (6) assess the feasibility of spawning habitat substrate enhancement scenarios. All data and findings will be provided in a USGS report and posted on a public web page. 


Tasks and Methods
 

Objective 1, project startup. Task  A: (A) Develop public web site to post project information: a description of the project, relevant historical data, project progress reports, and project data and other project products, relevant historical data, reporting on project progress, and all project data and products.

Objective 2, monitoring and data collection. Task A, Modify existing USGS stage gage on Kootenai R. at Bonners Ferry to measure daily suspended sediment loads entering the white sturgeon spawning reach. Task B, periodic stream flow and suspended sediment load measurements at the inactive USGS Copeland gage. Gage is located below the white sturgeon spawning reach. Note: stream bottom geometry monitored 1930-90 and suspended sediment load monitored 1966-83. Task C, map bathymetry (high definition positioning based on differntial GPS signal correction broadcast from Spokane; GIS-based map) of the present-day white sturgeon spawning habitat on the Kootenai R. and extend this mapping upstream to Bonners Ferry. Task D, during sturgeon spawning and low flow conditions, repeatedly monitor the height and movement of bedforms and also measure erosion and deposition of silt, sand, and gravel on the white sturgeon spawning substrate habitat. Technology same as used in Objective 2-task C. Task E, send a subset of archived Kootenai River substrate sediment samples for sieve analysis.  
Objective 3, (1) describe and develop animation of availability and movement of sediment through white sturgeon spawning habitat substrate, and (2) identify where habitat substrate is currently aggrading, degrading, or is stable. Task A, quantify the composition and quantity of suspended sediment moving through, deposited, or resuspended in the white sturgeon spawning habitat on the basis of data collected during Objective 2, Task (a), (b), and (c). To understand the availability and quantity of sediment movement through the spawning reach, two components of sediment transport will be evaluated; they are the suspended load (fine suspended sediment moving at the same speed as water) and the bedload (sand and gravel moving at a slower rate along the bed). Suspended sediment load will be evaluated from data collected in Objective 2, Task (a). Bedload transport will be estimated from bedform profiles and the bedform animation  Task B, using Randal Dinehart’s (USGS, Sacramento, CA) software to create animation of actual bedform movement on sturgeon spawning substrate habitat based on data collected during Objective 2, Task (d). Post animation to project web site. Task C, quantify the composition and quantity of bed load sediment and the size and celerity of bedforms such as dunes moving through the white sturgeon spawning habitat on the basis of data collected during Objective 2, Task (c). Task C, identify areas where spawning habitat substrate is currently aggrading, degrading, or is stable on the basis of data collected during Objective 2, Tasks (a) and (c).  

Objective 4, Construct a sediment transport model of the spawning reach. Use this model to assess feasibility of several spawning habitat substrate improvement scenarios. Task A, construct sediment transport model and calibrate to recently collected data and to historic data. The model selected will be either or both (1) a one-dimensional, open-channel U.S. Geological Survey sediment transport model capable of simulating transport of mixed sizes of sediment including silt, sand, gravel, and cobble (up to twenty sediment size classes),  Dr. James Bennett (written commun., USGS, 2000) and/or (2) a quasi-three-dimensional USGS sediment transport model Dr. John Nelson Nolan (oral commun., USGS, 2000 ). The Bennett model is the only available transport model that can simulate transport of numerous mixed sizes of sediment. The Bennett model represents one of the most rigorus scientific tool currently available that can assess the feasibility, specifically the stability and longevity, of placing cobble and rock above the current sand substrate to enhance sturgeon spawning habitat. Task A includes running the model(s) to predict present and future substrate elevations, bedforms, and substrate sediment composition. Task B, review sediment transport model simulations and contrast w/ task (3) findings to identify areas of stable river bed conducive to installing cobble substrate habitat. Task C, on the basis of the sediment transport simulations, design several spawning habitat substrate improvement scenarios. Task D, conduct predictive sediment transport simulations to assess the stability and longevity of spawning habitat substrate enhancement. Simulate efficacy of several habitat substrate enhancement sites using a various size class and amount of cobble and rock. Task E, prepare peer review report and post on public web page.

 Monitoring and evaluation

This proposal includes many provisions, for both project staff and outside reviewers, to monitor and evaluate project results in the context of the project objectives over the course of the project. The sediment transport model (tool used to assess the feasibility of enhancing spawning-habitat substrate) will be calibrated to habitat data collected by the project and to historic habitat data. This model will predict both past and future conditions of the spawning substrate habitat. Data    to be used in evaluating model calibration include temporal and/or spatial variation for the following: substrate elevation; river bed geometry; river flow rate; river stage; substrate sediment type (clay, silt, sand, gravel, cobble, etc); suspended sediment load in the river water column; and, sediment bed load transported on the river bottom. An example of model calibration and verification is described here, where sub reaches of the river are documented to have erode over a period of time, the output from the sediment-transport model for those sub reaches will be plotted to determine if the model is responding appropriately and showing that spawning habitat is being eroded and eroded at a reasonable rate. Also, the model’s suspended-sediment-load output will be compared to the measured Kootenai River suspended-sediment loads for the pre-Libby dam era and the Libby dam era.  All model calibration and predictive runs will be kept in project files till the final project report is published.     

The overall objective of the proposed project is to construct and calibrate a predictive, state-of-the-art, sediment-transport model and use that model to assess the feasibility of enhancing sturgeon spawning habitat substrate. The objectives and products of this proposed project will provide the appropriate and valid scientific information to the white sturgeon recovery team’s adaptive management decision process for determining whether or not to implement substrate enhancement measures in the spawning reach.

f. Facilities and equipment

Most office work is conducted out of the USGS Washington District office, Tacoma, WA.  The Sandpoint, Idaho, field office is the closest USGS office to the study area and contains office space and computer equipment sufficient for project personnel. Federal vehicles and workboats are available for project use. All equipment is owned by the USGS.
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Section 4. Key personnel

Personnel                         Title                       FTE                     Project Duties
Gary J. Barton    Hydrologist/Geophysicist      0.75   Project Chief/Web page/Report

James Bennett   Senior Research Hydrologist  0.35   Sediment Transport Modeling         
John Nelson     Senior Research Hydrologist   0.35   Habitat Restoration/Sediment Transport  

Randal Dinehart   Research Hydrologist          0.3    Bathymetry and Habitat Restoration

Kirk Thibodeaux   Civil Engineer                    0.2     Engineering/Habitat Restoration
Terry Maret              Biologist                          0.2     Staff biologist and fisheries specialist

Gary Barton-Project Chief

U.S. Geological Survey-Water Resources Division

1201 Pacific Ave. Suite 600, Tacoma, WA 98402

253-428-3600 x2663
gbarton@usgs.gov
Gary has a M.S. in Geophysics/Geology from Western Michigan University (1983) and has worked for the USGS since 1986. Gary is currently studying the sedimentation history in the white sturgeon spawning habitat of the Kootenai River near Bonners Ferry, ID. This work is studying changes in the spawning substrate due to the construction and operation of Libby Dam located upstream in Montana. During the past 1.5 years, Gary has conducted an extensive study of Dissolved cadmium, zinc, and lead loads from ground-water seepage in the South Fork Coeur d’Alene River system, northern Idaho. Gary has prior experience as a consultant in oil and gas exploration and environmental studies, and is a registered professional geologist. Gary has conducted many geophysical and drilling programs on water and on land including the Susquehanna River, Delaware River, and Atlantic Ocean. Prior to his recent move to the northwest, Gary was the USGS-Western Great Lakes Geophysical Advisor. He has given talks on geophysical applications at numerous technical conferences.
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John Nelson  – Habitat Restoration/Environmental Fluid Dynamics Advisor

 U.S. Geological Survey,  Box 25046, Denver Federal Center, DFC Bldg. 053, Room  MS 413, Denver, CO   80225-0046. Email to: jmn@usgs.gov 303-236-4076

EDUCATION:

              University of Washington, 3/86-2/88, Geophysics, Ph.D. 1988

              University of Washington, 9/81-3/86, Geophysics, M.S., 1986

              University of Puget Sound, 9/77-9/81, Physics, B.S., MCL 1981

PROFESSIONAL EXPERIENCE:

3/86-present  Hydrologist, National Research Program, USGS WRD

9/81-3/86       Research Assistant, Geophysics Program, Univ. of Washington

6/77-5/82       Laboratory Technician, Flow Research, Kent, Washington
RENDERING SCIENTIFIC JUDGEMENT:

             Served as reviewer on over 200 papers and grants over the last 10 years 

(Water Resources Research, Journal of Hydraulic Engineering, Journal of  Hydraulic Research, Sedimentology, Geomorphology, Journal of Geophysical Research, Nature, Journal of Sedimentary Research, Engineering Mechanics, Experiments in Fluids, Science, Journal of Hydrologic Engineering, Journal of Fluid Mechanics, Journal of Hydrology, Journal  of Water, Air, and Soil Pollution, National Geographic, National Science Foundation, Office of Naval Research, Petroleum Research Fund, etc)

Associate Editor for Journal of Hydraulic Engineering, (1992-1999)
            Consultant to Department of Justice and US Fish and Wildlife Service on

water rights claims for the Snake River at Deer Flat Wildlife Refuge (1995 to present). Prepared written deposition report, 1997 (USGS approved, 47 pp.).

Called as expert witness in the State of Idaho vs. United States Government in US Forest Service water rights claims on upland streams in Idaho (not related to above consultancy). Deposed in 1998.

Corresponding Advisor to ASCE American Lifelines Alliance reviewing documents in my field of expertise (primarily river mechanics and engineering) which have some impact on maintaining basic public infrastructure during catastrophic events. Invited position.

HONORS, AWARDS, RECOGNITION, ELECTED MEMBERSHIP:

Awarded NSF grant (joint with Stephen McLean of UC Santa Barbara) for $242K to study particle dynamics in flows over bedforms (9/96-9/2000).

Awarded NSF grant (joint with Ronald Shreve of UCLA and David Rubin of USGS-GD) for $140K to study bedload transport mechanics (6/95-present).

Awarded NSF grant (joint with Stephen McLean of UC Santa Barbara) for $297K to study bedform mechanics (5/93-5/96).

Awarded NASA grant (from the Grants for Research and Analysis of a Highly Innovative Nature program, joint with David Rubin of the USGS Geologic Division) for $52K to study ripple field variability (1/92-1/94). 

Awarded grant from the Science and Technology Agency of the Government of Japan (for housing, living and travel expenses under the Research Grants for Foreign Specialists program) to carry out research at the Civil Engineering Research Institute in Hokkaido on the mechanics of lateral flow separation (11/91).

Awarded NSF grant (joint with Stephen McLean of UC Santa Barbara) for $210K to study bedform mechanics (9/89-3/93).
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James P. Bennett  – Sediment Transport Modeling Advisor
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Colorado State University, 64-68 
Hydraulics 



Ph. D., 1968, 

Colorado State University, 64-68 
Hydraulics 
       Soil Mechanics 
M. S., 1966

Kansas State University, 60-64
Civil Engineering


B. S., 1964
CONDUCTS TECHNICAL TRAINING at USGS, WRD Training Center :

NAME OF COURSE:
River  Mechanics

NAME OF COURSE:
Sediment Transport Modeling

 PRESENT ASSIGNMENT PROJECT CHIEF: From: 1/92-Present

PROJECT TITLE: Mathematical Modeling Principles
SOURCES OF FUNDING: WRD Core Research, Denver Water Board, Utah State

University, Glen Canyon Monitoring and Research Center, US Department of Justice, USGS Platte River Ecosystem Initiative, WRD Two-Dimensional Flow Modeling System Development Initiative
DESCRIPTION OF ASSIGNMENT: I am Chief of a project that focuses primarily on

the theoretical and applied physics of  flow, transport, and geomorphic  behavior in alluvial channels.   Project staff includes GS15, 14, 13, and 11 professionals.  Project activities include, but are not limited to: (1) Field-scale applications of quasi-three-dimensional flow and transport models to critical questions concerning the relationships between discharge magnitude and frequency fluctuations and channel stability and evolution, (2) Studies of effects of sand supply amounts and timing on the evolution of bar and channel sand deposits in Grand Canyon National Park. My personal research concentrates on factors governing bedform mechanics and evolution, and the effects of bedform type and size on the rate of sand transport and overall channel flow resistance. I spend about 15 percent of my effort on duties as Associate Editor for Water Resources Research (AE, WRR).

PUBLISHED REPORTS (SELECTED):
Bennett, J. P., 1968, Turbulence measurement with a propeller flow meter, Colorado State University, Fort Collins, Colorado, Ph. D. dissertation, 171 p. 

Rathbun, R. E., and Bennett, J. P., 1969, Discussion of  ‘Effects of temperature on stream aeration’ by Ivan Metzger, Am. Soc. of Civil Engineers Proc., Vol. 95, No. SA5, p. 985-988.  

 Bennett, J. P., 1971, Discussion of  ‘Indeterminate hydraulics of alluvial channels’ by Thomas Maddock, Jr., Am. Soc. of Civil Engineers Proc., Vol. 97, No. HY9, p. 1533-1535.. 

Bennett, J. P., 1974, Concepts of mathematical modeling of sediment yield, Water Res. Res., Vol. 10, 
No. 3., p. 485-493. 

Bennett, J. P., 1975, General model to simulate flow in branched estuaries, Symposium on Modeling Techniques, Am. Soc. of Civil Engineers, Vol. 1, p. 643-662.

Bennett, J. P., and Nordin, C. F., Jr., 1977, Simulation of sediment transport and armoring, Hydrological Science Bull. XXII, Vol. 4, p. 555-570.

Bennett, J. P., 1981, book review, Estuarine Hydrography and Sedimentation, K. R. Dyer, Ed., EOS, Trans. Amer. Geophys. Union, Vol. 62, No. 52.

Bennett, J. P., 1988, Simulation of transport-related properties.  In: The role of sediments in the chemistry of aquatic systems-proceedings of the sediment chemistry workshop, February 8-12, 1982 (eds. Bradford, W. L. and Horowitz, A. J.), U. S. Geological Survey Circular 969, p. 64-75.

Bennett, J. P., 1993, Sediment-transport simulations for two reaches of the Colorado River, Grand Canyon, Arizona, U. S. Geological Survey Water-Resources Investigations Report 93-4034, 42 p.

Bennett, J. P., 1995, Algorithm for resistance to flow and transport in sand-bed channels, Jour. of Hydraulic Engineering, Am. Soc. of Civil Engineers, 121(8), 578-590.
Bennett, J. P., 1999, Discussion of Quasi-two-dimensional simulation of scour and deposition in alluvial channels, by H. Y. Lee, H. M. Hsieh, J. C. Yang, and C. T. Yang, Jour. of Hydraulic Engineering, Am. Soc. of Civil Engineers, 125(2), 206-207.

Kinzel, P. J. III, Nelson, J. M., Parker, R. S., Bennett, J. P., and Topping, D. J., 1999, Grain-size evolution of the Platte River, 1931-1998, Proceedings of the 10th Platte River Ecosystem Symposium, p. 9-14.

Topping, D. J., Rubin, D. M., Nelson, J. M., Kinzel, P. J. III, and Bennett, J. P., 1999, Linkage between grain-size evolution and sediment depletion during Colorado River floods, The Controlled Flood in Grand Canyon, Geophysical Monograph 110, American Geophysical Union, 71-98.  
Randal Dinehart – Research Hydrologist

Randal Dinehart is a USGS research hydrologist and will be responsible for measurements of bedform transport and interpretation of channel conditions.  He has 25 years of experience in riverine sediment-transport measurement and analysis, including 12 years of applied research at Mount St. Helens, where he measured bedload transport and bedform migration rates; he wrote several reports, research articles, and the USGS Professional Paper on sediment transport in the region.  His B.S. degree was earned at the University of Washington in 1977 in Hydrologic Engineering and Technical Communication.  Following graduate work at the University of Minnesota in 1994 in sediment transport, he published field research on river turbulence while beginning his investigations of sand transport in the lower Sacramento River.  He is currently head of research on bedload movement in the Sacramento-San Joaquin River Delta.

Pertinent Publications

Dinehart, R.L., 1986, Sediment data for streams near Mount St. Helens, Washington, Vol. 2, Water Years 1981-83, U.S. Geological Survey Open-File Report 85-632, 1986, 438 pp. 

Dinehart, R.L., 1987, Vertical profiles of velocity and suspended sediment in streams near Mount St. Helens, Washington, U.S. Geological Survey Open-File Report 87-377, 140 pp. 

Dinehart, R.L., 1989, Dune migration in a steep, coarse-bedded stream, Water Resources Research, v. 25, no. 5, p. 911-923. 

Dinehart, R.L., 1992, Sediment data for streams near Mount St. Helens, Washington, Vol. 3, Water Years 1984-87, U.S. Geological Survey Open-File Report 91-219, 170 pp.

Dinehart, R.L., 1992, Gravel-bed deposition and erosion by bedform migration observed ultrasonically during storm flow, North Fork Toutle River, Washington, Journal of Hydrology, v. 136, p. 51-71.

Dinehart, R.L., 1992, Evolution of coarse-gravel bedforms:  Field measurements at flood stage, Water Resources Research, v. 28, n. 10, p. 2667-2689.

Dinehart, R.L., 1997, Sediment transport at gaging stations near Mount St. Helens, Washington, 1980-90.  Data collection and analysis, U.S. Geological Survey Professional Paper 1573, 105 pp.

Dinehart, R.L., 1998, Sediment transport in the hyperconcentrated phase of the March 19, 1982, lahar, in  Hydrologic consequences of hot-rock/snowpack interactions at Mount St. Helens volcano, Washington, 1982-84, Pierson, T.C., ed., U.S. Geological Survey Professional  Paper 1586,  p. 37-52.

Dinehart, R. L. 1999, Correlative velocity fluctuations over a gravel riverbed, Water Resources Research, v. 35, n. 2, p 569-582.

Kirk G. Thibodeaux, P.E.

Chief – Hydraulic Laboratory Facilities
EXPERIENCE

Sixteen years in the U.S. Geological Survey Hydraulic Laboratory, seven years as lead engineer/manager (5 with the USGS).  Responsibilities includes the planning, scheduling, and supervision of the calibration and testing of hydraulic instrumentation; scheduling and reviewing all experiments in the Hydraulic Laboratory including flume studies; and aiding researchers in the design and data analysis of research projects in the Hydraulic Laboratory;.

Major research projects include determining the range of roughness coefficients for dense vegetation at low stream velocities in Laboratory Flumes as part of the South Florida Everglades Initiative, 9/95-9/99; wind induced near-surface water currents in dense vegetation in Laboratory Flumes, South Florida Everglades Initiative, 2/99-7/99; shallow open-channel flow in a high-gradient stream with large bed material in Laboratory Flumes, 1/86-7/86; and evaluation of temporary erosion control liners in Laboratory Flumes, 8/82-5/84.

LICENSES

Registered Professional Civil Engineer, Louisiana.

EDUCATION

Bachelors of Science in Civil Engineering - University of Louisiana, Lafayette - 12/80.

Masters of Science in Engineering, Civil - University of Louisiana, Lafayette - 5/82.

Course work and research on computer flow modeling for Doctor of Philosophy in Civil Engineering - University of Missouri, Rolla.
Stephen Wiele  – Sediment Transport Modeling Advisor
U.S. Geological Survey,  Box 25046, Denver Federal Center, DFC Bldg. 053, Room  MS 413, Denver, CO   80225-0046303-236-4997/e-mail to: smwiele@usgs.gov  
Steve Lipscomb – Supervisory Hydrologist for Surface-Water Program

Steve Lipscomb has a B.S. in Civil Engineering from California State University at Sacramento and has worked for the USGS since 1979. Steve is currently in charge of hydrologic data collection for the Water Resources Division in Idaho. Steve has been involved in several studies evaluating sediment and bedload transport including the study of the effects of draw down at the Lower Granite Reservoir on suspended sediment and bedload transport in the Snake River; a study of sediment transport in the Susitna River in Alaska; and studies of suspended and bedload transport in streams in Idaho, Wyoming, and Nevada in cooperation with the U.S. Forest Service and the Bureau of Reclamation. Recently, Steve developed QA/QC protocol for stream velocity measurements using an Acoustic Doppler Current Profiler coupled with a Global Positioning System.

Lipscomb, S.W., in press, Hydrologic classification and estimation of basin and hydrologic characteristics of subbasins in central Idaho: U.S. Geological Survey Professional Paper 1604, 49 p. 

Lipscomb, Stephen W., Berenbrock, Charles, Doyle, Jack D., Spatial Distribution of Stream Velocities for the Kootenai River near Bonners Ferry, Idaho, June 1997: U.S. Geological Survey Open-File Report 97-830, 174 p.

Harper, R.W., Lipscomb, S.W., Experimental Drawdown Study, Lower Granite Reservoir, North-Central Idaho, March 1992: U.S. Geological Survey Open-File Report 94-109, 622 p. 

Lipscomb, S.W., 1989, BRANCH flow model of the Knik and Matanuska Rivers, Alaska: National Space Technology Laboratory, Bay St. Louis, Mississippi, Proceedings of the Advanced Seminar on One-Dimensional, Open-Channel Flow and Transport Modeling, June 1987, p 62-64.

Lipscomb, S.W., Flow and hydraulic characteristics of the Knik-Matanuska River estuary, Cook Inlet, South-central Alaska: U.S. Geological Survey Water-Resources Investigations Report 89-4064, 52 p.

Lipscomb, S.W., 1987, Calibration and verification of a one-dimensional flow model to the Knik and Matanuska Rivers, south-central ALASKA: Fairbanks, Alaska, Proceedings of the Amer. Water Res. Assn., Alaska Section, Oct. 1987, p. 41-54.

Terry Maret – Staff Biologist

U. S. Geological Survey,

230 Collins Rd., Boise, ID  83702

208-387-1328   trmaret@usgs.gov

1976 BS Wildlife management, U of Nebraska

1978 MS Fisheries Science, U of Nebraska

1984 Certified American Fisheries Society

Terry Maret has 25-year experience in water quality and fisheries investigations based on work at state agencies in Nebraska and Idaho and work at the U. S. Geological Survey. Since 1991, Terry has been employed as a biologist at the U. S. Geological Survey, Boise, ID. While employed at the U. S. Geological Survey, Terry has focused on hydrologic and ecological investigations in the northwest, with emphasis on habitat evaluations, and assessment fish and macro invertebrate assemblage. Terry is the lead project biologist for the U. S. Geological Survey on the Upper Snake National Water Quality Assessment and the Northern Rockies National Water Quality Assessment projects.

List of Professional Publications

Maret, T.R., and Jensen, D. 1991. Protocols for conducting use attainability assessments for determining beneficial uses to be designated on stream segments, Idaho Department of Health and Welfare, Division of Environmental Quality, Boise, Idaho, no. 7, 32 p.

Maret, T.R., Burton, T.A., Harvey, G.W., and Clark, W.H. 1993. Field testing of a new monitoring protocols to assess brown trout spawning habitat in an Idaho stream: North American Journal of Fisheries Management, v. 13, no. 3, p. 567-580.

Maret, T.R. 1995. Mercury in streambed sediment and aquatic biota in the Upper Snake River Basin, Idaho and western Wyoming, 1992, U.S. Geological Survey Fact Sheet 089-95.

Maret, T.R. and Low, W.H. 1995. Drawing a "Big Picture" of Idaho Waters, Idaho Wildlife Magazine, fall issue, p. 12-16.

Maret, T.R. 1995. Water-quality assessment of the Upper Snake River Basin, Idaho and western Wyoming--summary of aquatic biological data for surface water through 1992, U.S. Geological Survey Water-Resources Investigations Report 95-4006, 59 p.

Maret, T.R. 1997. Characteristics of fish assemblages and related environmental variables for streams of the Upper Snake River Basin, Idaho and western Wyoming, 1993-95, U.S. Geological Survey Water-Resources Investigations Report 97-4087, 50 p.

Maret, T.R. and Ott, D.S. 1997. Organochlorine compounds in fish tissue and bed sediment in the Upper Snake River Basin, Idaho and western Wyoming, 1992-94, U.S. Geological Survey Water-Resources Investigation Report 97-4080, 23 p.

Maret, T.R., Robinson, C.T., and Minshall, G.W. 1997. Fish assemblages and environmental correlates in least-disturbed streams of the Upper Snake River Basin: Transactions of the American Fisheries Society, v. 125, no. 2, p. 200-216.

Maret, T.R. 1998. Characteristics of fish assemblages and environmental conditions in streams of the upper Snake River Basin in eastern Idaho and western Wyoming, in T.P. Simons, ed., Assessing the sustainability and biological integrity of water resources using fish communities, CRC Press, Boca Raton, Florida, p. 273-299.

Maret, T.R. and Dutton, D.M., 1999, Summary of information on synthetic organic compounds and trace elements in tissue of aquatic biota, Clark Fork-Pend Oreille and Spokane River Basins, Montana, Idaho, and Washington, 1974-96, U.S. Geological Survey Water-Resources Investigation Report 98-4254, 55 p.
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