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a. Abstract

The work proposed here will quantify the impacts of  stream-habitat improvement actions on water temperature, streamflow, physical habitat, and the food web in Birch Creek, a tributary to the Umatilla River in northeastern Oregon. We will collect data at both the stream-reach and watershed scales to (1) identify, evaluate, and quantify fundamental processes that govern water temperature, streamflow, physical habitat, and the food web, (2) measure how habitat restoration actions alter these processes, and (3) assess the impact on target fish species of changes in these processes. Information gained through this work will be useful for comparing and contrasting the effectiveness of different habitat-improvement actions and optimizing future restoration work and monitoring strategies throughout the Columbia Basin.

b. Technical and/or scientific background
The Bonneville Power Administration, the U.S. Army Corps of Engineers, and the Bureau of Reclamation are currently developing a plan to implement actions required by the National Marine Fisheries Service and the U.S. Fish and Wildlife Service Biological Opinions on the Federal Columbia River Power System. One of the goals of this implementation plan is to “conserve the ecosystems upon which salmon, steelhead, and other listed aquatic species depend, including watershed health.” In an earlier report commissioned by the Northwest Power Planning Council and funded by the Bonneville Power Administration, the Independent Scientific Group (1996) concluded that restoring habitat by reestablishing natural biological and physical processes within the Columbia River ecosystem is critical for survival of salmonid fishes in the region. BPA is thus spending considerable resources planning and implementing stream restoration projects in the Columbia Basin to improve the health and survival of native endangered fish stocks.  Stream restoration typically entails making alterations to the stream channel, flow regime, and riparian zones to improve the physical habitat and food supply for fish. Specific alterations include replanting riparian zones, adding meanders to previously straightened channels, fencing out livestock, and importing woody debris. A means for rigorously evaluating the results of these actions—to determine whether habitat restoration activities actually result in improved in-stream conditions and, ultimately, healthier aquatic communities—is therefore needed. We propose to design and implement a monitoring and analysis strategy to meet this need, and to develop tools to direct future stream-restoration efforts.

Birch Creek drains an area of approximately 300 square miles in northeastern Oregon. Birch Creek flows into the Umatilla River at river mile 49.5, just  west of Pendleton. Because Birch Creek is currently  an anchor for the steelhead population in the Umatilla Basin, stream restoration actions there have already begun. Several miles of stream reaches have been restored, and several more miles are planned for restoration over the next few years. These reaches provide an excellent opportunity to (1) quantify the effects of restoration activities on water temperature, streamflow, physical habitat, and the food web that support native fish and (2) identify underlying hydrologic and geomorphic processes. Due to its moderate size, the basin also provides an excellent opportunity to assess the cumulative effects of  individual restoration projects and examine habitat connectivity at the watershed scale.

The type of study proposed here requires a multidisciplinary approach, which the U.S. Geological Survey (USGS) is well qualified to carry out. The USGS has extensive experience with studies of stream temperature, ground-water/surface-water interactions, and geomorphology, as well as ecological surveys. The USGS has nationally consistent data-collection protocols, rigorous quality-assurance and quality-control procedures, and national databases in which to store much of the data collected in this type of study.

c. Rationale and significance to Regional Programs
The work proposed here is designed to rigorously monitor and evaluate the effectiveness of habitat-restoration activities at both the reach and watershed scales in the Birch Creek Basin. Results of this work will provide important information for optimizing future habitat-restoration work and associated monitoring strategies in many watersheds throughout the Columbia Basin. For example, the results of this work will be helpful for other restoration work such as that in the Trout Creek Basin, Oregon, where the Oregon Department of Fish and Wildlife (ODF&W), U.S. Army Corps of Engineers , and Jefferson County are developing long-term restoration plans. Other such projects are being funded throughout the Columbia Plateau Province as part of the BPA’s Fish and Wildlife Program. The methods developed in this study will be applicable throughout many areas in the Columbia Plateau Province.
d. Relationships to other projects 
The proposed study will be directly linked to former and currently funded stream-channel restoration actions in the Birch Creek Basin, a tributary of the Umatilla River. Monitoring before and after restoration actions will allow an evaluation of the cause-effect relationship between specific restoration actions and changes in water temperature, streamflow, physical habitat, and aquatic communities.

In Birch Creek, ODF&W has been working for several years to improve conditions for fish. Their efforts have been, in many cases, designed with guidance outlined by Rosgen (1996). Human activities along the valley floor have resulted in changes such as reduced riparian vegetation and straightened stream reaches, which have become incised. In many areas, Birch Creek does not flow across its historic flood plain. For fiscal year 2002, the ODF&W is proposing to work on the restoration of a two-mile stream reach on the West Fork of Birch Creek. In that area, channel reconstruction is needed to re-establish the stream channel at normal floodplain elevation. Stream sinuosity will also be restored using channel armament in the appropriate locations. This particular reach would be an ideal site in which to study changes in a number hydrologic and biologic processes resulting from restoration actions. 

This project is closely linked to a similar Innovative Project being proposed by the USGS for the Trout Creek Basin, located in the Deschutes River Basin in north-central Oregon. In Trout Creek, diversions and withdrawals, channelization, and riparian grazing and vegetation removal have combined to produce locally adverse flow and temperature conditions for native steelhead.  The U.S. Army Corp of Engineers is currently in the final planning stages of an extensive channel reconstruction effort for river miles 14-18 in the central part the basin.  Several other reaches, totaling an additional 5 to 10 miles, are also being proposed for restoration. These restoration projects are aimed at mitigating the effects of channel straightening and levee construction subsequent to the 1964 flood and will likely include altering channel sinuosity and cross-section morphology.  This situation provides an excellent opportunity to carefully monitor and analyze processes affected by such restoration strategies, including flow, sediment transport, surface-water/ground-water interactions, erosion and deposition, and channel and bank substrate evolution.  The project being proposed for Trout Creek is aimed at collecting baseline, pre-restoration data for water temperature and stream discharge. Methods and results of efforts in the Birch Creek Basin will later provide useful guidelines for the Trout Creek Basin. These results will be helpful in other basins as well.

The work we propose in Birch Creek will provide critical information to assist the ODF&W in understanding the connections between physical habitat processes and fish health and survival. The methodology developed and the data collected during this study will also be valuable for implementing similar studies throughout the region. In addition, information from this work  will be valuable for the Oregon Department of Environmental Quality’s Total Maximum Daily Load program for stream temperature and sediment. Finally, local resource managers and private landowners will gain important information and insights from this study which will help them in resource planning.
e. Project history (for ongoing projects) 

NOT APPLICABLE
f. Proposal objectives, tasks and methods
Objectives

The overarching goal of this study is to quantify the impacts of  stream-restoration actions on water temperature, stream discharge, and fish habitat in streams of the southern Columbia Plateau Ecological Province of the Pacific Northwest. Specific objectives are:

1. For a selected stream reach in the Birch Creek Basin, develop an understanding of the temperature, geomorphic, hydrologic, and biologic processes and investigate how these processes are altered by specific stream-restoration actions;

2. Develop a temperature model of the watershed-scale response to stream-habitat improvement actions and design a monitoring network to collect data at the watershed scale to verify and refine this model;

3. Provide the information necessary for assessing the impact of habitat improvement actions on steelhead in Birch Creek

The primary hypothesis that will be tested during this project is: “In-stream conditions are measurably altered by stream-restoration actions, which ultimately promotes the health and survival of target fish species.”

Approach

Our approach will focus on four topics critical to fish health and survival—water temperature, streamflow, physical habitat, and food supply. A comprehensive understanding of these issues and how they are altered by restoration actions will require not only straightforward assessments of temperature, flow, physical habitat features, and macroinvertebrate communities, but also an understanding of stream-channel characteristics and the adjacent ground-water system. Stream-channel characteristics such as sinuosity, elevation relative to the adjacent flood plain, and cross-sectional geometry govern the interaction between surface water and ground water,  the stability of the stream channel, and habitat connectivity. Ground water plays a critical role in sustaining streamflow during low-flow conditions, moderating stream temperatures, providing local thermal refugia for fish during warm conditions, and cycling of nutrients critical for sustaining the food web.  The hyporheic flow system—the transition zone where surface water and ground water interact over relatively short temporal and spatial scales— can also have a moderating influence on stream temperature, and recent work suggests that it forms critical habitat for both invertebrates and fish  (Stanford and Ward, 1993; Brunke and Gonser, 1997; Geist and Dauble, 1998; Geist, 2000). Our approach will thus include assessments of stream geomorphology and the subsurface flow system. 

The study described here is a 3-year plan, but the long-term goal is to extend data collection and interpretation over a period of 10 or more years. Because the benefits of stream restoration are not fully realized within a few years, accurately quantifying these benefits requires monitoring of temperature, flows, climate, channel geomorphology, and food supply for several years.

To begin this study, we will review pertinent literature and compile existing relevant temperature and flow data for the Birch Creek watershed.  Information on the location, nature, and extent of completed and planned stream-restoration actions in the basin will then be compiled. Stream-temperature conditions in the watershed—particularly evidence of cold-water refugia and hyporheic flow—will be explored during low-flow conditions using Forward Looking Infrared Radiometer (FLIR) thermal imagery coupled with color videography. Based on this information, we will select one stream reach, approximately 1 to 2 kilometers long, on which to focus fine-scale investigations of water temperature, stream discharge, geomorphology, and the food web. Focused investigations in this target reach will provide the foundation for understanding the watershed-scale response to restoration activities. 

Water temperature, hydrologic, geomorphic, meteorologic, and biologic conditions will be monitored within the Birch Creek watershed before, during, and—optimally—for several years following restoration activities. Using global-positioning-system (GPS) technology, data collected throughout the study will be incorporated into a geographic information system (GIS) database to facilitate analysis. This database will include all spatial data collected during the study, as well as links to time-series data associated with specific locations. Where possible, data will be archived in the USGS National Water Information System (NWIS). All data collected during this long-term monitoring program will be stored in an easily accessible form, and will be fully documented with appropriate metadata. We will make these data broadly useful by consulting with other investigators working in the selected watershed with regard to data formats and compatibility to their databases. As appropriate, data will be made available via the internet.

Detailed investigations of the target stream reach will be conducted at the beginning of this study to understand baseline conditions. Based on these data, we will develop conceptual models of the key processes affecting hydrologic, geomorphic, biologic, and riparian processes in the reach. These conceptual models will guide subsequent data collection and ongoing monitoring strategies to identify and measure impacts of habitat-restoration activities. As further data are collected following restoration actions,  we will refine our conceptual models so as to explain measured changes in water temperature,  streamflow, geomorphic features, and invertebrate communities. As feasible, conceptual models will be tested with numerical models such as SNTEMP, a one-dimensional, mechanistic, heat transport model for streams (Theurer et al., 1984); CE-QUAL-W2, a two-dimensional hydrodynamic and water-quality model for streams (Cole and Buchak, 1995); VS2DH, which simulates subsurface heat and water transport (Healy and Ronan, 1996); and MODFLOW, which simulates ground-water flow (Harbaugh et al., 2000).

Watershed-scale data will also be collected, coupled with data and insights gained from reach-scale investigations, and used to develop and refine conceptual models of the watershed response to restoration activities. Streamflow and water temperature are major concerns in watersheds throughout the Columbia Plateau Province, and a numerical model will be used to explore the watershed-scale impact of restoration actions on stream discharge and water temperature. 

The watershed model will be used to test the efficacy of different stream-restoration techniques and—more importantly—predict the water-temperature improvements attainable as more reaches are restored and differing restoration  techniques are implemented. For example, a calibrated model could be used to determine:

1) how many reaches and how many miles need to be restored in order to meet water-temperature standards;

2) where restoration should be focused to achieve maximum temperature benefit, and whether discontinuous restoration is effective;

3) how  various restoration techniques compare in effectiveness (e.g., flow augmentation, channel reshaping, riparian fencing and plantings);

4) how temperature will change with time as slow-acting restoration techniques (e.g., riparian fencing and plantings) become established; and

5) what maximum temperature benefits can be expected from these slow-acting restoration techniques.

In many ways, the watershed temperature model can be used to guide future restoration plans in the Birch Creek Basin. If, for example, riparian fencing and plantings provide more long-term potential temperature benefit than flow augmentation, it would significantly alter how this stream corridor is managed. This model could also be used to test multiple management scenarios to maximize benefit while minimizing costs and disturbances to property owners. 

Methods

Specific tasks necessary to meet the objectives of this study are described in the following paragraphs.

Data Collection

Stream temperature—Spatial and temporal variations in stream temperature at the reach scale will be intensively analyzed using a combination of FLIR thermal imagery and miniature in-stream temperature probes with data loggers. FLIR imagery will provide detailed point-in-time snapshots of stream temperature throughout the target watershed. In-stream probes will operate year round over the entire duration of the study, and will record half-hourly time-series data at point locations.

The initial FLIR reconnaissance survey of Birch Creek and significant tributaries, conducted during the low-flow summer season, will establish baseline stream-temperature conditions and will guide in-stream data collection. Throughout the study, periodic FLIR surveys—during both summer and winter—will be conducted for monitoring long-term changes in the stream’s thermal regime. FLIR surveys will provide insights into seasonal temperature variability throughout the watershed, the influence of ground water on in-stream conditions, and the sensitivity of water temperature to vari​ations in channel hydraulics and riparian shading.

Within the target study reach, in-stream temperature probes will be installed on a two-dimensional grid. Grid spacing (data resolution) will be determined by analyzing the FLIR out​put. Where deep pools exist,  the grid network will be expanded to three dimensions to investigate thermal strati​fication resulting from surface warming and (or) ground-water inflows. On a much coarser two-dimensional grid, supplementary temperature probes will be placed beyond the target reach—in the main channel, near the mouths of selected tributaries, and at the outlet of the watershed. 

Data from in-stream temperature probes will provide context for interpreting the results from four intensive synoptic water-temperature surveys made when water temperatures are near their maximum. During these synoptic surveys, about 50 additional temperature monitors will be deployed for about 1-2 weeks, and stream-discharge measurements will be made when these probes are deployed and retrieved. These 50 probes will provide detailed temperature data in the main stem and tributaries needed to calibrate the watershed model. The four synoptic surveys will be conducted over a period of two summers so that variations in flow and climatic conditions are captured. If feasible, FLIR data will be collected for the entire main stem of Birch Creek and major tributaries during one of the synoptic surveys. FLIR data would help fill gaps between probes and would also help locate temperature anomalies that may be attributable to ground-water inflow.

Stream discharge—In addition to providing fundamental information about the quantity of streamflow, discharge data is critical for understanding geomorphic and hydrologic processes and how they change over time. To provide these data, up to four streamflow gages will be installed within the watershed. Gages will be located at the downstream end of  the target reach, near the mouth of the watershed, and at one or two additional sites as necessary to characterize the hydrologic system. Where possible, gages will be installed at sites for which historic streamflow records are available. These gages will operate year-round over the entire duration of the study, and will collect half-hourly time-series streamflow data. Within the target stream reach, we will also make detailed measurements of local flow velocity and water depth under a variety of flow conditions.

Meteorology—Meteorologic conditions have an important influence—either directly or indirectly—on many of the processes we seek to understand, particularly water temperature. To provide the detailed data necessary to characterize these influences, we will install a weather station near the geographic center of the Birch Creek watershed. The station will operate throughout the duration of the study recording hourly measurements of air temperature, dew-point temperature, short-wave solar radiation, precipitation, wind speed, and wind direction. 

Geomorphology— Detailed data on near-channel and streambed topography, bathymetry, and substrate size will be collected multiple times per year throughout the study to assess the direct and indirect effects of restoration actions on (1) channel morphology and consequent hydraulic environments, (2) in-channel and near-channel substrate conditions, and (3) processes of sediment transport and deposition, including within-reach spatial and temporal variations.  All of these aspects of the physical channel system have direct linkages to riparian zone processes and in-channel habitat conditions.

Effects on channel morphology will be documented by detailed surveys of channel and floodplain geometry, obtained from low-altitude photogrammetry (scale 1:1200), and electronic theodolite or kinematic GPS surveys of channel geometry.  Surveys will be conducted at such a resolution that the resulting digital elevation models can be used to calculate locations and volumes of sediment deposition and erosion.  Photogrammetric surveys will be conducted annually (mid-summer), and on-the-ground surveys will be conducted at least twice each year (spring and fall).  Mapping of substrate and flow conditions will be conducted in conjunction with the on-the-ground surveys.  Substrate size distributions will be measured in the field using a modified Wolman pebble count method (Wolman, 1954), supplemented by laboratory grain-size analysis.  Flow and depth conditions will be measured by current meter and wading rod, or by acoustic flow velocity meter, depending on conditions.  

Geomorphologic data will allow inferences on the volumes and spatial extent of various types of aquatic habitats (as defined by flow and channel substrate conditions) for different discharges, and how these volumes and distributions change as a result of channel modification and evolution.  The continuous monitoring of flow and turbidity (and isolated suspended load measurements), coupled with the channel mapping will allow construction of a reach-scale sediment budget, in which the overall sediment flux through the target reach can be estimated, as well as explicitly identifying areas of net erosion and storage within the reach.  Changes in net sediment flux, the spatial distribution of in-channel and riparian zone storage and erosion, as well as changes in sediment transport efficiency (the relation between discharge and sediment flux) will all be evaluated.  These results will lead to conclusions regarding the effects of channel modification on reach-scale sediment transport and channel evolution processes that are directly relevant to the long-term evolution of reach conditions as well as watershed scale sediment budgets. These findings will not only have relevance for the Birch Creek Basin, but will have important transfer value for watersheds throughout the Columbia Plateau Province.

Turbidity and sediment—Stream turbidity and suspended sediment will be monitored at both the upstream and downstream ends of the target reach and at the outlet of the watershed. Time-series turbidity data will be collected by probes installed at the streamflow gages. Suspended sediment will be measured monthly near the gages using manual sampling techniques. Bed-load sediments will be monitored seasonally at the downstream end of the target reach.

Coupled with streamflow data, sediment data will be used to estimate the sediment load in the reach and evaluate how the load changes in response to restoration activities. We will also explore the relationship between turbidity and suspended sediment and determine whether this rela​tionship changes as a result of restoration activities.

Ground water—FLIR imagery will provide qualitative information on ground-water discharge to the target reach. We will focus ground-water data collection at locations where FLIR imagery reveals relative cooling along the stream or isolated cool-water pools and at one or two locations where cooling is not apparent. At these locations, piezometers will be installed within the stream and riparian zone for measuring water levels and ground-water temperature. 

Water-level measurements in piezometers arranged perpendicular to the stream—along ground-water flow paths—will allow us to quantify changes in ground-water/surface-water interaction in response to restoration activities and assess how such changes affect in-stream habitat quality. For example, increased “bank storage” along streams generally moderates stream discharge and water temperature by storing water during periods of high discharge (when temperatures typically are cool) and slowly releasing this water to sustain streamflow during periods of low discharge (typically during warm periods). These data will be used to apply computer models (e.g., MODFLOW) to explore the impact of changes in channel geometry, sinuosity, and riparian habitat on ground-water bank storage conditions in the selected stream reach.

Nests of vertically distributed piezometers will be used for measuring the vertical component of ground-water flow, and will also be instrumented with temperature sensors for recording ground-water temperature. These data, coupled with stream-level and stream-temperature data, will provide the basis for heat-flux calculations to quantify ground-water/surface-water interaction and how this interaction changes in response to restoration activities.

Ground-water interaction with the stream will also be evaluated by conducting streamflow measurements upstream of, within, and downstream of the target reach. Comparisons of these measurements will be used to identify gaining and losing portions of the stream and to quantify exchange between ground water and the stream. Isotopic and chemical (e.g., chloride) water analyses may also be used to quantify ground-water/surface-water interactions.

Hyporheic flow will be qualitatively mapped in the target reach using information gained from FLIR imagery, piezometers, minipiezometers (Winter et al., 1988), and temperature loggers (discussed above). Through time-series monitoring of these data, we will determine how restoration efforts alter hyporheic flow. Dye-tracer studies may also be used to help quantify the hyporheic flow system (Harvey et al., 1996; Hinkle et al., 2001). 

Riparian zone and adjacent land—Detailed in-stream habitat and riparian zone measurements will be made along transects within the target reach following protocols of the USGS (Fitzpatrick et al., 1998) and the U.S. Environmental Protection Agency’s Environmental Monitoring and Assessment Program (Lazorchak et al., 1998). These habitat protocols have been applied in a large variety of streams in Oregon and Washington; their use will therefore facilitate comparison of data collected during our study with data collected during other studies in the region. The riparian zone will be characterized by a variety of measurements including canopy cover—as measured by canopy angle, water edge densiometer readings, categorical assessment of groundcover, mid-canopy, and high-canopy evaluations within a 10-meter zone perpendicular to the water’s edge. Measurements will be made on the densities and species of mature trees in the riparian zone as well as assessments of the type of active land use. Depending on the length of the target reach, approximately 8 – 11 habitat/riparian transects will be measured. In addition to these reach-specific data, we will collect low-level aerial photography that will allow assessments of the overall channel condition and riparian density and quality. Depending on the type of restoration action occurring in the reach, in-stream habitat and riparian assessments will be conducted either before and after the restoration action and/or above and below the selected reach to allow quantitation of the response to restoration.

Biological assessment—Fish assemblage and qualitative habitat assessments are currently ongoing or proposed to be completed by ODF&W in streams where habitat is actively being restored. To supplement these data, we will conduct a quantitative assessment of benthic macroinvertebrates to better understand the primary food production necessary for riverine fish (Cuffney et al., 1997). Macroinvertebrates are directly affected by changes in canopy cover, riparian tree density and species, changes in sediment input, substrate composition, and water temperature (Waite et al., 2000; Richards et al., 1997; and Cairns and Pratt, 1993). As a result, assessing responses to local reach-scale effects is generally more straightforward for macroinvertebrates than for fish.

Macroinvertebrates will be collected in riffles within the selected reach using a modified kicknet (Cuffney et al. 1993). We will collect three to five composited benthic samples to allow for an assessment of the variability within the reach.  To assess the affects of changes in the riparian zone, we will also collect insect drift samples within the water column and/or pan traps to assess the importance of terrestrial insects falling into the water from the riparian zone (Smock, 1996). All benthic macroinvertebrates collected from the riffle samples will be identified to at least genus or species level (unless the condition of the specimen does not allow fine-level taxonomy). All insects collected in the drift or pan traps will be identified to either family or genus level depending on the taxonomy. Invertebrate biomass (i.e., dry weight) will be determined by insect order  for riffle and drift samples to provide a quantitative assessment of the food production in the reach for fish. All invertebrate samples will either be collected before and after selected restoration activities and/or sampled above and below the reach, as deemed appropriate. A control and/or reference reach in another stream may also be needed. If possible, samples will be collected for 1 year prior to restoration, and for a minimum of 2 years following restoration. If possible, long-term trends will be assessed by annual monitoring within the target reach for five to ten years following restoration.

Supplemental macroinvertebrate assessments will be conducted using benthic riffle sampling at the target watershed outlet and at the mouths of major tributaries within the watershed.

Watershed temperature modeling

Considerable data are required to constrain and calibrate a watershed temperature model. Input from the reach-scale temperature study will be used to test conceptual models and quantify various processes that will be modeled. For example, studies of ground-water/surface-water interactions at the reach scale will be used to determine the importance of such processes in explaining water temperatures basinwide. Similarly, detailed investigations of riparian shading coefficients of the existing vegetation will have transfer value throughout the watershed.

In addition to the reach-scale information, model calibration requires data from many sources and many locations. Some of the most critical information will come from the meteorologic station, which will provide most of the heat budget terms (e.g., air temperature, short-wave solar radiation, wind conditions, and dew-point temperature). Assessment of the riparian vegetation along main-stem Birch Creek and major tributaries will be used to determine existing shading conditions. Channel width, depth, and streamflow measurements made during a variety of flow conditions will be used to calculate time-of-travel, stream surface area, and water volume—all critical input parameters for a properly calibrated model.

CE-QUAL-W2 (Cole and Buchak, 1995), a two-dimensional hydrodynamic and water-quality model for streams, is well suited for Birch Creek. It will be calibrated and verified during the third year of the study using primarily temperature and flow data from the synoptic survey, as well as ancillary data described in the previous sections. As noted earlier, once calibrated, the watershed temperature model will be a powerful tool for predicting which restoration actions are most effective, how much restoration is needed to achieve the desired results, where in the basin efforts should be focused, and how long it will take for maximum temperature benefits to be realized. The model and modeling results will be published by the end of the third year of the study.

g. Facilities and equipment
Most of the work described in this proposal will be based out of the USGS Water Resources Division District Office in Portland, Oregon. The District Office is fully equipped with personnel and equipment to undertake all types of hydrologic investigations including all components of the hydrologic cycle as well as in depth studies of water quality. Assistance will be provided for field operations described in this study by the USGS Field Office in Pasco, Washington. The Pasco office operates and maintains stream gages in northeast Oregon for the Oregon District Office.
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n

Section 10 of 10. Key personnel

Because this proposal is multidisciplinary, the expertise from multiple scientists is warranted. The resumes for five key investigators are attached. In addition to these five investigators, several hydrologic and GIS technicians will be used during the study to aid in data collection and compilation.

The primary responsibilities for the five key investigators are:

John Risley, 0.5 FTE

· oversee the design and collection of stream-temperature data at both the reach and watershed scales

· oversee the installation and collection of both streamflow and meteorologic data 

· calibrate reach- and watershed-scale temperature models

· prepare an interpretive report summarizing study findings after 3 years, and the results from a watershed temperature model

Jim O’Connor, 0.2 FTE

· oversee the design and collection of channel geomorphology data and the collection of suspended sediment and turbidity data

· prepare an interpretive report summarizing the findings after 3 years of data collection

Ian Waite, 0.2 FTE

· oversee the design and collection of  riparian and macroinvertebrate data (benthic and drift)

· prepare an interpretive report summarizing the food supply available to riverine fish

Kathleen McCarthy and Dave Morgan, 0.4 FTE combined

· oversee the design and collection of ground-water and hyporheic flow and temperature data

· calibrate flow and heat-flux models of ground-water/surface-water interaction

· prepare an interpretive report summarizing study findings after 3 years

Resume for John C. Risley

Experience
1995 - present 

Research Hydrologist for the U.S. Geological Survey (USGS), Water Resources, Portland, Oregon

Current responsibilities: Conducts surface-water hydrologic and model​ing studies. Writes and reviews papers. Supervises and designs data col​lection.

1991 - 1994

Hydrologist, USGS, Portland, Oregon

1990 - 1991

Hydrologist, USGS, Marlborough, Massachusetts

1987 - 1991

Research Assistant, University of Arizona, Tucson, Arizona

1985 - 1987
Hydrologist Consultant, U.S. Agency for International Development, Dakar, Senegal, West Africa

1982 - 1984
Research Assistant, University of Arizona, Tucson, Arizona

1979 - 1981
Peace Corps Volunteer, Niger, West Africa

Education



School

Degree and Date Received
University of Arizona, Tucson 
Ph.D. Watershed Sciences, Hydrology, 1989

University of Arizona, Tucson

M.S. Watershed Sciences, Hydrology, 1984

Rutgers University, New Brunswick
B.A. Geography, Land-Use Planning, 1978

Expertise
Research and work have focused on upland-watershed, channel-routing, and water-temperature modeling. Have worked with both statistical and physically based models at various temporal and spatial scales.

Publications and Reports (most relevant)
Risley, J.C., and Laenen, A., 1999, Upper Klamath Lake Basin Nutrient-Loading Study-- Assessment of Historic Flows in the Williamson and Sprague Rivers: U.S. Geological Survey Water-Resources Investigations Report 98-4198, 22 p.

Risley, J.C., 1997, Relations of Tualatin River Water Temperatures to Natural and Human-Caused Factors: U.S. Geological Survey Water-Resources Investigations Report 97-4071, 143 p.

Laenen, A., and Risley, J.C., 1997, Precipitation-Runoff and Streamflow-Routing Models for the Willamette River Basin, Oregon: U.S. Geological Survey Water-Resources Investigations Report 95-4284, 70 p.

Risley, John, 1993, Use of a Precipitation-Runoff Model for Simulating Effects of Forest Management on Streamflow in 11 Small Drainage Basins, Oregon Coast Range: U.S. Geological Survey Water Resources Investigation Report 93-4181, 61 p.

Risley, John, Guertin, D.P., and Fogel, M.M., 1993, A Salinity Intrusion Forecasting System for the Gambia River Estuary: American Society of Civil Engineers Journal of Water Resources Planning and Management, May/June 1993, Vol. 119, No. 3, p. 339-352.

JIM E. O'CONNOR

Education:

Ph.D.
1990, University of Arizona, Geosciences


M.S.
1985, University of Arizona, Geosciences




B.S.
1982, University of Washington, Geological Sciences 

Professional Experience:
1996-present

Research Hydrologist, U.S. Geological Survey, Portland, Oregon

1996-present

Adjunct Associate Professor, Portland State University, Portland, Oregon

1994-1996

Research Hydrologist, U.S.D.A. Forest Service Pacific Northwest Research Station, Portland, Oregon

1991-1994

National Research Council Post-Doctoral Fellow, U.S. Geological Survey, Cascades Volcano Observatory, Vancouver, Washington

1985-1987

Hydrologist, Pima County Dept. Transportation and Flood Control, Tucson, Arizona

Primary Research Activities:

Fluvial geomorphology and Quaternary geology; stream channel and floodplain processes, floods, hydrologic hazards.  Recent and ongoing projects include investigation of channel and floodplain processes for the Deschutes River, Oregon (soon to be published by the  American Geophysical Union in the Water Science and Application monograph series), investigation of channel and riparian forest interactions on the Quinault and Queets Rivers, Washington; and assessment of channel migration processes for the Snoqualmie River, Washington.

Professional Recognition and Major Research Awards

Fulbright Fellowship for U.S. Spain Cooperative Science, 2000

Kirk Bryan Award, Geological Society of America, 1995

National Research Council Post-Doctoral Fellowship, 1991-1993

National Science Foundation Grant for Hydraulics and Sediment Transport of Cataclysmic Flows, 1988-1990.

Robert Fahnestock Award, Geological Society of America, 1988

Hoover Mackin Award, Geological Society of America, 1984 and 1987

Selected Publications
O’Connor, J.E., Hardison, J.H., III, and Costa, J.E., in press, Debris flows from failures of Neoglacial moraine dams in the Three Sisters and Mt. Jefferson Wilderness Areas, Oregon: U.S. Geological Survey Professional Paper 1608

O'Connor, J.E., Sarna‑Wojcicki, A.M., Wozniak, K.C., Polette, D.J., and Fleck, R. J., in press, Origin, extent, and thickness of Quaternary geologic units in the Willamette Valley, Oregon: U.S. Geological Survey Professional Paper 1620.

Lee D.C., Sedell, J. R., Rieman, B., Thurrow, R., Williams, J., Burns, D., Clayton, J., Decker, L., Gresswell, R., House, R., Howell, P., Lee, K.M.,  MacDonald, K., McIntyre, J., McKinney, S., Noel, T., O'Connor, J., Overton, K.,  Perkinson, D., Tu, K., VanEimeren, P., 1997, Broadscale assessment of aquatic species and habitats, in Quigley, T.M., and Arbelbide, S.J., eds., An assessment of ecosystem components in the interior Columbia basin and portions of the Klamath and Great basins: Portland, Oregon, U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station, General Technical Report PNW-GTR-405, vol. 3, p.1057-1496.

Costa, J. E., and O'Connor, J. E., 1995, Geomorphically effective floods, in, Costa, J.E., Miller, A.J., Potter, K.W., and Wilcock, P.R., eds., Natural and anthropogenic influences in fluvial geomorphology:  Geophysical Monograph 89 (American Geophysical Union), p. 45-56.

O'Connor, J. E., 1993, Hydrology, hydraulics, and geomorphology of the Bonneville Flood: Geological Society of America Special Paper 274, 83 p. 

Resume for Ian R. Waite

Experience:
1992 - Present  Aquatic Ecologist, US Geological Survey - WRD, Portland, OR 
* Senior biologist for USGS’s NAWQA program, duties include: determine the health and status of fish, macroinvertebrate, and algal assemblages and associated habitat affected by agricultural and urban land use within tributaries of the Willamette and Yakima River Basins. Successfully use multivariate statistics to analyze large landscape data sets relating water quality, habitat and biota to complete scientific manuscripts.

1996 – Present  Adjunct Professor, ESR, Portland Sate University, OR

* Teach undergraduate and graduate courses in Stream Ecology and Aquatic Entomology.

1990 – 92  Fisheries Biologist, River Masters Engineering, Inc., Pullman, WA

1987 – 90  Research Assistant, University of Idaho

1987  Instream Flow Specialist, BioSystem Analysis, Tiburon, CA

1986 – 87  Fisheries Biologist, Salish and Kootenai Tribes, Polson MT

1982  Foreign Fisheries Observer, Oregon State University (NMFS) 

1980 – 82  Research Assistant, Great Lakes Research Laboratories

Education:
Ph.D. Entomology - University of Idaho, Moscow, ID 1994. Research: assessment of 

agricultural impacts on stream macroinvertebrates communities.

M.S. Fisheries - Humboldt State University, Arcata, CA 1989. Research: steelhead trout ecology 

B.S. Natural Resources - University of Michigan, Ann Arbor, MI 1982. Emphasis: fisheries

Expertise:  Research related to the use of macroinvertebrates, fish, and habitat to assess impacts due to anthropogenic and natural effects. Statistical analysis and scientific report writing.

Publications: (five most relevant)

Waite, I.R., A.T. Herlihy, D.P. Larsen, and D.J. Klemm. (2000). Comparing strengths of geographic and nongeographic classifications of stream benthic macroinvertebrates in the Mid-Atlantic Highlands, USA. Journal of North American Benthological Society 19(3): 429-441.

Waite, I.R. and K.D. Carpenter. 2000. Associations among fish assemblage structure and

 
environmental variables in Willamette Basin streams, Oregon. Transactions of the American Fisheries Society 129:754-770. 

Carpenter, K.D. and I.R. Waite (2000). Relations of habitat-specific algal assemblages to land use and water chemistry in the Willamette Basin, Oregon. Environmental Monitoring and Assessment 64:247-257.

Waite, I.R., A.T. Herlihy, D.P. Larsen, and D.J. Klemm. (In Review). Stream bioassessments and how taxonomic resolution in macroinvertebrates affects our view of the world: an example from the Mid-Atlantic Highlands. To be submitted to the Journal of North American Benthological Society.

Fitzpatrick, F.A., I.R. Waite, P.J. D’Arconte, M.R. Meador, M.A. Maupin, and M.E. Gurtz. 1998. Revised Methods for Characterizing Stream Habitat in the National Water-Quality Assessment Program. U.S. Geological Survey Water-Resources Investigations Report 98-4052, 67p.

Kathleen A. McCarthy

Experience

1986 - Present  
Contaminant Hydrologist


U.S. Geological Survey Water Resources Division


Portland, OR

Current Responsibilities:  Project chief for multidisciplinary environmental investigations

Education

1992 - Ph.D.
 Environmental Science, Oregon Graduate Institute

1986 - B.S.
Civil Engineering, Portland State University

Expertise & Research Interests

· Ground-water/surface-water interaction

· Contaminant partitioning among environmental compartments

· Semipermeable membrane devices—theory and application

· Environmental factors affecting subsurface microbial activity

· Mass transport in variably saturated porous media

· Mass exchange between saturated and unsaturated zones of the subsurface

· Use of stable isotopes as tracers of environmental processes

Selected publications (five most relevant)
McCarthy, Kathleen A., and Robert W. Gale, 2001, Evaluation of Persistent Hydrophobic Organic Compounds in the Columbia River Basin Using Semipermeable-Membrane Devices, Hydrological Processes, in press.

McCarthy, Kathleen A., 2000, Phosphorus and E. coli in the Fanno and Bronson Creek subbasins of the Tualatin River Basin, Oregon, during summer low-flow conditions, 1996, U. S. Geological Survey Water-Resources Investigation Report 00-4062.

McCarthy, Kathleen A., John C. Risley, Rodney R. Caldwell, and William D. McFarland, 1997, Assessment of the Water Resources of the Grand Ronde Area, Oregon, U. S. Geological Survey Water-Resources Investigation Report 97-4040.

McCarthy, Kathleen A., Gary L. Solin, and Dennis C. Trabant, 1994, Assessment of the hydrologic interaction between Imikpuk Lake and the adjacent airstrip site near Barrow, Alaska, 1993, U. S. Geological Survey Open-File Report 94-367.

McCarthy, Kathleen A., William D. McFarland, James M. Wilkinson, and Lloyd D. White, 1992, The Dynamic Relationship between Ground Water and the Columbia River: Using Deuterium and Oxygen-18 as Tracers, Journal of Hydrology, 135.

Resume for David S. Morgan

Experience

1996-present Ground-Water Specialist, U.S. Geological Survey, Portland, Oregon

Current responsibilities: Project Chief on study of source, transport and fate of nitrogen from onsite waste disposal systems in a shallow alluvial aquifer near La Pine, Oregon. Develop project proposals and workplans, provide technical oversight and assistance, provide technology transfer, and coordinate with regional and headquarters technical staff.

1991–1996 Hydrologist, U.S. Geological Survey, Portland, Oregon

1984–1991 Hydrologist, U.S. Geological Survey, Eugene, Oregon

1986–1991 Adjunct Instructor, Department of Geological Sciences, University of Oregon, Eugene, Oregon

1980–1984 Hydrologist, U.S. Geological Survey, Carson City, Nevada

1979–1980 Hydrologist, U.S. Geological Survey, Portland, Oregon

1978–1979 Geologist, Oregon Dept. of Geology and Mineral Industries, Portland, Oregon

1977–1978 Hydrologist, U.S. Geological Survey, Menlo Park, California

1976–1977 Research Assistant, Stanford University, Stanford, California

Education
School






Degree and Date Received

Stanford University, Stanford, California


M.S. Hydrogeology, 1979

University of Oregon, Eugene, Oregon


B.S. Geology, 1976

Expertise

Ground-water hydrology, ground-water/surface-water interactions, modeling ground-water systems.

Selected Publications

Morgan, D. S., McFarland, W. D., Modeling regional ground-water flow in a stratigraphically complex system; the Portland Basin, Oregon and Washington, AGU 1992 fall meeting, Eos, Transactions, American Geophysical Union, 73 (43, Suppl.), p. 185, 1992. Meeting: American Geophysical Union, 1992 fall meeting, San Francisco, CA, United States, Dec. 7-11, 1992

Morgan, David S., Dettinger, Michael D., Ground-water conditions in Las Vegas Valley, Clark County, Nevada; Part 2, Hydrogeology and simulation of ground-water flow, W 2320-B, p. B1-B124, 1996. 

Morgan, David S., McFarland, William D., Simulation analysis of the ground-water flow system in the Portland Basin, Oregon and Washington, W 2470-B, p. 83 (9 sheets), 1996. 

Morgan, David S., Tanner, Dwight Q., Crumrine, Milo D., Hydrologic and water-quality conditions at Newberry Volcano, Deschutes County, Oregon, WRI 97-4088, p. 57 (1 sheet), 1997. 

Morgan, David S., Jones, Joseph L., Numerical model analysis of the effects of ground-water withdrawals on discharge to streams and springs in small basins typical of the Puget Sound Lowland, Washington, Water-Supply Paper , W 2492, p. 73, 1999.
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