Improving Fish Habitat Using Innovative Strategies to Remediate Contaminated Sediments in the Columbia River Basin

FY 2007-09 F&W Program Innovative Project Solicitation

Section 10. Narrative

A. Abstract and statement of innovation 
Contaminated sediments represent a critical environmental problem that impairs fish habitat. The purpose of this proposal is to demonstrate an innovative cleanup strategy designed to treat toxic sediments. Cleanup of many soil and groundwater pollutants have been successfully achieved by applying chemicals that release oxygen to enhance biodegradation. Our project will transfer this technology to sediments in an effort to improve fish habitat. This strategy offers an attractive alternative to current remediation practices, such as dredging and capping, which are expensive and physically alter the natural substrate. 

This project integrates field and laboratory work to demonstrate technology effectiveness in the field and assess usefulness in other Columbia River Basin locations. The specific objectives of this project are to (1) demonstrate the performance of this novel approach at a creosote contaminated site in the Coeur d’Alene Sub-basin, (2) collect sediments throughout the Columbia River Basin to ascertain the prevalence of toxins and determine potential technology transfer to other sites, and (3) determine toxic sediment impacts under treated and untreated scenarios on rainbow trout (Oncorhynchus mykiss). This work is important, because toxins are listed by the Northwest Power and Conservation Council’s Columbia River Basin Research Plan (2006; pg. 19) as a focal research theme since these pollutants may negate improvements made in the basin. A successful demonstration will improve fish habitat by removing pollutants that disrupt reproduction. This outcome will be a direct improvement in the survival and productivity of Columbia River Basin fish and wildlife species.

This one year project will be conducted in conjunction with Coeur d’Alene Tribe and U.S. Geological Survey (USGS) (see attached letter of support). The field site on the Coeur d’Alene Indian Reservation serves as a migratory pathway and feeding area for the threatened bull trout (Salvelinus confluentus) and sediment remediation will directly benefit resident fish and wildlife. In addition to assessing technology transfer, Columbia River Basin sediments collected under the guidance of the USGS will address two critical uncertainties listed by the Northwest Power and Conservation Council: distribution of toxins in the basin and corresponding affects on fish productivity.

Researchers Dr. Jeffrey L. Ullman and Dr. Jeremy Rentz from Washington State University will be responsible for conducting the work with assistance of graduate students and technicians. Analysis will be carried out in WSU’s Environmental Research Center’s Sediment Laboratory and Dr. Ullman’s aquatic toxicology facility. This project compliments an ongoing research theme concerning contaminated sediments, their toxic effects and remediation. Similarly, the project corresponds with local, regional and federal efforts to directly improve fish habitat by managing toxic sediments. If successful, this approach could offer a cost-effective, on-site alternative to current cleanup strategies.

B. Technical and/or scientific background

Contaminated sediments represent a critical environmental problem that impairs fish habitat. Toxic contaminants are listed in the Columbia River Basin Research Plan (Northwest Power and Conservation Council, 2006; pg. 19) as a focal research theme, because these pollutants may negate improvements made in the basin. Detrimental effects associated with contaminants include infertility, developmental abnormalities and cancer in fish and wildlife (Keith, 1997). Organic pollutants tend to partition onto sediment material where they can present an exposure risk to benthic organisms (e.g., brown bullhead) or can later be released back into the water column. Thus, contaminated sediments in the Columbia River Basin must be addressed to manage toxins and ensure adequate fish habitat.

Several classes of organic contaminants are of particular concern in the Columbia River Basin, including DDT, polychlorinated biphenyls (PCBs), polybrominated diphenyl ethers (PBDEs) and polynuclear aromatic hydrocarbons (PAHs). Each compound originates from industries prevalent in the Pacific Northwest: agriculture (DDT as a pesticide), mining (PCBs in electrical equipment and hydraulic fluids), manufacturing (PDBEs serve as flame retardants in many products) and timber (PAHs derived from creosote treatment). Although chemicals such as DDT and PCB are no longer used, elevated fish concentrations remain in some areas which subsequently appear in humans who consume fish; high human breast milk levels result in breast-feeding infants as the most at risk group (OEHAS, 1998). Extensive research has shown that PBDE concentrations in the Columbia River Basin are rapidly increasing and commonly found in fish (Rayne et al., 2003). PAH-contaminated sites continue to present a problem to resident fish and wildlife (EPA, 2006). These chemicals resist biological and chemical degradation, tend to bind to sediment material and induce adverse health impacts through endocrine disruption and carcinogenic activity (Amdur et al., 1991).

Although contaminated sediments pose an ecological health risk, their wide dispersion and the dynamic nature of aquatic ecosystems creates a difficult environment to cleanup from an engineering perspective. As a result, remediation strategies typically involve dredging or capping, both of which are expensive and physically alter the natural substrate. Natural recovery is an alternative option, but the low oxygen conditions inherent to sediments inhibit biodegradation of most organic contaminants (Bach et al., 2005; Rothermich et al., 2002). Therefore, technologies that transfer oxygen to the sediments would allow for an on-site strategy to remediate contaminated sediments that impair fish habitat. Slow-release chemical oxidants (e.g., ORC®) have been applied in soils and groundwater, but these amendments are typically injected as a slurry which is impractical in a sediment that lies beneath flowing water. Our research team currently investigates “reactive solids” (rather than slurries or powders) that can be inserted into sediments to ensure they remain in place. The oxygen released from these solids will stimulate microbial degradation in a non-intrusive manner, thus improving fish habitat.

C. Rationale and significance to the Council’s Fish and Wildlife Program
The rationale for the proposed research is to provide resource managers with information on a cost-effective, on-site sediment remediation strategy to improve fish habitat. The field demonstration plays a significant role to the needs of the Council’s Fish and Wildlife Program. The Coeur d’Alene Subbasin Plan (Northwest Power and Conservation Council, 2005; pg. 10-11) lists “reduce pollutants” as a strategy to protect and restore threatened bull trout (Salvelinus confluentus) and native resident fish populations. The field site on the Coeur d’Alene Indian Reservation serves as a migratory pathway and feeding area for the threatened bull trout and sediment remediation will directly benefit resident fish and wildlife.

The overall project corresponds with the first scientific principle presented in the Columbia River Basin Research Plan (Northwest Power and Conservation Council, 2006; pg. 6), which states “the abundance, productivity and diversity of organisms are integrally linked to the characteristics of their ecosystems”. Inherent to this concept, sediment chemical properties can influence the rest of the ecosystem. Toxic sediments may not only directly impact fish and wildlife species as described previously, but they may also alter benthic invertebrate populations that serve as food to many fish (e.g., juvenile salmon, trout, etc.). Therefore, cleanup of toxic sediments will help restore the natural function and processes of the ecosystem.

The proposed strategy to investigate sediments is applicable across the entire Columbia River Basin to address the aforementioned toxics focal research theme. The Council advises that a monitoring and research program needs to be developed (Northwest Power and Conservation Council, 2006; pg. 20). In addition to testing the innovative technology proposed here on a range of contaminants from throughout the basin, baseline toxin concentrations will be analyzed concurrently which fulfills a critical uncertainty of the Council. Similarly, fish health data obtained following exposure to untreated (i.e., experimental control) sediments will address the other critical uncertainty listed examining the affect of toxins on fish survivability and productivity. (Note, fish are used in this project to test the applicability of the technology on biota and not to investigate basic biological phenomenon).

D. Relationships to other projects

This project addresses a critical ecological issue that has been the focus of local, state and federal agencies. Our field demonstration directly contributes to the ongoing issues surrounding the St. Maries Creosote Site in the Coeur d’Alene Indian Reservation, a location where our team has been conducting sediment research (see attached permit). Located in the Coeur d’Alene Sub-basin, this location along the St. Joe River served as a timber treatment facility for decades, resulting in extensive creosote (i.e., PAHs) contamination of riverbank soils and sediments (EPA 2006). Although a remediation strategy is in the final planning stage for the riverbank soils, groundwater and near-shore sediments, management options regarding contaminated off-shore sediments remain. This project will provide a field trial for a cost-effective alternative for off-shore sediments that pose a risk to resident fish and wildlife.

This project also directly contributes to regional efforts under the guidance of the USGS (see attached letter of support). The USGS continues to maintain an extensive research program looking at contaminated sediments in Lake Roosevelt and the Upper Columbia River (http://wa.water.usgs.gov/projects/roosevelt/). High sediment concentrations have been found, along with corresponding impaired benthic invertebrate communities. Our investigation into organic pollutants from throughout the Columbia River Basin will compliment this work that focuses on metals. Similarly, the Washington State Department of Ecology Toxics Cleanup Program acknowledges that investigations of sediment contamination in the Columbia River system have lagged behind efforts in the Puget Sound and investigations in the basin are in the initial stages (WSDOE 2005).
A number of other sediment related projects are ongoing in the Columbia River Basin in an attempt to improve fish and wildlife habitat. For instance, the U.S. Army Corps of Engineers has been working in conjunction with the Oregon Department of Environmental Quality to determine an appropriate management strategy for PCB-contaminated sediments in the Columbia River along Bradford Island (ODEQ 2006). While sediments from the most contaminated portions of the river bottom have been recommended for removal by dredging, the fate of the remaining PCB-contaminated sediments remains uncertain. Our findings may present an alternative remediation strategy to manage these residual toxins.

E. Proposal objectives, work elements, methods, and monitoring and evaluation
The goal of proposed research is to demonstrate an innovative cleanup strategy capable of treating toxin contaminated sediments that impair fish habitat. Currently, sediments are managed using dredging and/or capping, two technologies that have significant shortcomings (EPA, 2005). Dredging can be prohibitively expensive and often releases contaminants into surrounding waters, resulting in degraded aquatic habitats. Capping uses a physical barrier to separate sediment from water, but the dirty sediments remain in place and may be stirred up in future high flow events. In addition, materials used to cap sediments also cover benthic food sources that support the entire aquatic ecosystem.  The shortcomings of these current best-management practices illustrate a critical need for innovative sediment treatment systems.

Our project will address this critical need using “reactive solids” comprised of chemical oxidants to improve biological degradation of contaminated sediments. Ongoing sediment toxicology and remediation research by PI Ullman and Co-PI Rentz, in addition to Co-PI Rentz’s previous experience with chemical oxidants, prepares us well for this study. The following objectives and work elements were developed to demonstrate performance in the field, determine applicability to different classes of contaminants, and assess direct impacts on fish:

Objective 1 – Demonstrate performance of “reactive solids” at a creosote contaminated site in the Coeur d’Alene Sub-basin

Demonstration of an effective system that promotes biodegradation of contaminated sediments will directly improve habitat for resident fish and wildlife of the St. Joe River. Successful completion of Objective 1 will provide confirmation that “reactive solids” will aid cleanup of other impacted sediments within the Columbia River Basin to improve fish habitat.

Work Element #1 – Conduct field demonstration using “reactive solids” to cleanup creosote contaminated sediments
A field site has been identified along the St. Joe River (St. Maries, ID) that contains creosote-contaminated sediments, resulting in high PAH concentrations. Our team is actively conducting research at this site. To evaluate effectiveness of “reactive solids” as a sediment cleanup strategy, these PAHs will serve as a model contaminant that will be monitored over time. The “reactive solid” will be a block containing CaO(OH)2 as an active ingredient that slowly releases oxygen in the presence of water.

The field demonstration site will contain eight different treatment plots, four plots with “reactive solids” and four control plots. These treatment plots (4 ft × 4 ft) will be marked off at the site using anchored plastic ropes. “Reactive solids” will be installed using a boat and long poles will be used to push them through the water column into the sediments at the desired position. Each treatment will contain approximately four “reactive solids”, with plans to add additional solids if warranted by monitoring results.

Sediment cleanup will be assessed by collecting four sediment cores from each treatment plot every two months using methods described by Huerta-Diaz et al. (1993). Ancillary data, including water depth, temperature, and sediment redox potential, will be recorded for each treatment plot station.  Taking advantage of Co-PI Rentz’s previous experience, PAHs will be extracted from sediments using U.S. EPA Method 3545, and we will measure concentrations for the 16 priority PAHs using HPLC with fluorescence detection (Rentz et al., 2004). Commercial PAH standards (Fisher Science) will be used in accordance with standard QA/QC protocol. Sediment chemical oxygen demand (COD; Hach kit) and total organic carbon (TOC; Hach kit) will also be determined. 

“Reactive solids” effectiveness will be evaluated directly by comparing sediment PAH concentrations over time. To minimize effects associated with site heterogeneity, sediment PAH concentrations will be normalized using initial treatment plot concentrations. Comparison of final C/C0 (the ratio of the end concentration to the initial concentration) values for control plots and plots with “reactive solids” will provide confirmation that our technology improves sediment cleanup and allow comparison of estimated degradation rates. Additionally, sediment COD and TOC will be used as indirect evidence supporting the effectiveness of “reactive solids” as a remediation strategy for contaminated sediments. Over the course of the field demonstration, sediment COD and TOC should both decrease as organic matter is oxidized by aerobic bacteria.  Rates of COD and TOC loss, determined by plotting COD and TOC with time, will provide a rough estimation of oxygen transfer rates achieved by the different “reactive solids”.  
Objective 2 – Evaluate the prevalence of toxins in Columbia River Basin sediments and determine potential technology transfer to other sites
Identifying sediment “hot spots” throughout the Columbia River Basin will focus remedial efforts aimed at improving fish habitat. Coordinated transfer of the “reactive solid” technology to sediments contaminated with chemicals other than PAHs will broaden the impact of our research for the entire Columbia River Basin.  
Work Element # 2 – Collect and chemically analyze sediments
Sediment collection from other locations within the Columbia River Basin will be coordinated with the USGS (see attached letter of support). We aim to collect sediment from twenty different locations that satisfy one of two selection criteria: i) sediments represent prime habitat for endangered or threatened fish and ii) historical data shows high concentrations of PBDEs or PCBs. Sediments collected from locations that are prime fish habitat will be used to identify contaminant “hot spots” in water bodies that are a primary concern to the Northwest Power and Conservation Council. Sediments collected from historically contaminated areas will assist completion of Work Element #3 that follows.

Representative sediment contaminants, PAHs, PBDEs, and PCBs, will be extracted using U.S. EPA Method 3545. PAHs will again be measured using HPLC with fluorescence detection, while PBDEs and PCBs will be detected using GC/MS. Commercial standards will be used for each contaminant class to assist identification of specific constituents. Standard QA/QC protocols will be observed for analytical detection. 

Work Element #3 – Demonstrate enhanced PBDE and PCB degradation using “reactive solids”
Sediments containing the highest concentrations of PBDEs and PCBs that were collected during Work Element #2 will be used here to examine “reactive solids” at the laboratory scale. Successful completion of the experiments will facilitate technology transfer to other contaminant classes present throughout the Columbia River Basin. Again, the “reactive solid” will contain CaO(OH)2 as an active ingredient, but here the blocks will be scaled down accordingly.
For these laboratory studies, static batch reactors (8 oz jars) will be used that contain contaminated sediments, a “reactive solid”, and overlaying water.  Static batch reactors were chosen for several reasons: i) the water over layer will limit diffusion of oxygen into sediments from the atmosphere and mimic natural conditions, ii) oxygen diffusion within the reactors will not be improved by mixing or surface scour, so effects that will be observed will be directly attributable to oxygen addition, and iii) the over-lying water will allow us to evaluate resuspension events that may occur from oxygen addition.

Independent experiments will be conducted for PBDE contaminated sediments and PCB contaminated sediments. Each experiment will be comprised of twenty-one control reactors and twenty-one reactors that contain “reactive solids”. At specified time intervals triplicate samples will be destructively sampled and analyzed as in Work Element #2 in order to evaluate PBDE or PCB degradation. Homogenization of sediment samples prior to experimentation will help limit sediment heterogeneity and will facilitate collection of statistically significant data. Similar to field experiments evaluating PAH degradation, sediment COD and TOC will also be determined here. 

Effectiveness of “reactive solids” for degradation of PBDEs and PCBs will be assessed as above for the field demonstration with PAH contaminated sediments. In addition to comparison with controls, final C/C0 values for PBDEs and PCBs will be contrasted with data collected from the field. Estimated degradation rates obtained from C/C0 plots will allow comparison PBDE, PCB, and PAH degradation rates, yielding comparative information for the effectiveness of “reactive solids” for each contaminant class. Sediment COD and TOC will again be used as indirect evidence that shows “reactive solids” improved degradation.

Objective 3 – Determine potential impacts of “reactive solids” on fish

Potential wildlife health implications associated with remediation activities represent a critical component to consider during technology evaluation.  Although field and laboratory experiments on “reactive solids” may serve as proof-of-concept that in situ PAH biodegradation can be enhanced, the technology may be ineffective for transferability to field scale if detrimental ecological effects result.  Two aspects of concern for this research project concern aerobic pollutant degradation products and localized hyperoxia.  As PBDEs, PCBs and PAHs degrade, by-products may migrate into the water column and present an exposure threat to fish.  Although oxygen portrays a minimal health risk under most situations, associated elevated oxygen radical levels may lead to alterations in cell structure and function. Both of these potentials are unlikely, but need to be validated before wide spread use.
Work Element #4 – Raise rainbow trout in presence of sediments undergoing treatment with “reactive solids”
Rainbow trout (Oncorhynchus mykiss) will be used to assess whether sediments undergoing treatment with “reactive solids” impact biota. (Note, fish are used in this project to test the applicability of the technology on biota and not to investigate basic biological phenomenon). Comparisons will be made to fish reared in the presence of untreated toxic sediments collected in Work Element #2. Rainbow trout are not only closely related to threatened and endangered salmon (Oncorhynchus sp.) and bull trout (Salvelinus confluentus), but they have also been used extensively as a toxicological model for assessing water quality due to sensitivity to pollutants and easily quantified physiological responses. This work element will compliment PI Ullman’s current research examining detrimental impacts of toxic sediments on rainbow trout.
A traditional exposure approach to assess potential detrimental health will be used to test impacts on larval and juvenile stages during oxidative remediation activities with “reactive solids”. By using these two life stages, the impacts of both direct and indirect sediment exposure can be examined. The benthic larval stage will help identify implications on bottom-dwelling biota, as this early life stage remains in direct contact with the sediments. In contrast, post-larval fry represent free swimming pelagic organisms.
Field collected sediments from the Columbia River Basin will be placed in 1-gal aquaria maintained in a temperature controlled unit that has been constructed for toxicological tests. Independent experiments will be conducted that will consist of a benthic and pelagic test for sediments with and without “reactive solids” treatment. These four combinations will be replicated three times. Eggs will be obtained through Trout Lodge and reared until hatch using standard laboratory protocol in clean water. The benthic investigation will place larvae in the test aquaria immediately upon hatch, where they will be reared until the yolk sac is absorbed and swim-up occurs (approximately 3 weeks). After swim-up, the fry will be removed. On the contrary, the pelagic investigation will rear larval fish in clean water and wait until the fry are feeding well and are strong swimmers. At that time, fry will be added to respective aquaria and housed for 21 days. 

Daily water changes to maintain adequate conditions will correspond to flowing water in a lotic ecosystem. One problem of particular concern involves significant pH increases associated with basic by-product formation following “reactive solid” application.  Since water flow and dilution in natural systems will likely alleviate related problems for pelagic organisms, buffering agents will be added to maintain pH at levels representative of ambient conditions. Periodic water samples will be analyzed to evaluate contaminant benthic flux into the overlying water column.

Mortality will be recorded to assess toxic effects of treated and untreated sediments, but impacts are expected to be primarily sub-lethal. Therefore, several other matrices will be employed.  Developmental abnormalities and tumor formation will be recorded in addition to length and weight. Finally, a subset of the fish will be sacrificed and whole body organic toxin concentrations will be quantified to assess biological uptake.  The remaining fish will be transferred to PI Ullman’s aquatic toxicology facility and raised to maturity to evaluate long-term health implications.

Since vertebrate animals comprise a portion of the proposed work WSU requires oversight by the Institutional Animal Care and Use Committee (IACUC). As part of the Research Compliance Office, IACUC ensures proper veterinary care.  Day-to-day care will be provided by PI Ullman’s staff.  Fish discomfort apart from any arising due to the experimental treatment will be ensured by following procedures presented by Sprague (1969) for valid toxicity tests with trout.  This includes maintaining sufficient oxygenation, appropriate temperature and adequate loading density. A portion of the population will be euthanized to quantify biological uptake.  Fish will be euthanized using a lethal dose of MS-222, a method outlined by the Panel on Euthanasia of the American Veterinary Medical Association for fish.
Critical Assumptions

An underlying critical assumption of the proposed project is that chemical oxidants can remediate contaminated sediments. Cleanup of many soil and groundwater pollutants have been successfully achieved by applying chemicals that release oxygen to enhance biodegradation. Our innovative technique surrounds technology transfer to sediment systems. This approach has not been studied adequately and successful demonstration may provide evidence of a non-intrusive means to improve fish habitat.

Monitoring and Evaluations

Interpretation of results will be subject to rigorous statistical analyses. These analyses will be verified by consulting with the Statistics Department at WSU, a service routinely provided by the department. In situ measurements of ancillary data, including water temperature and sediment redox potential, during field trips will be compared to recorded values to insure that probes are operating correctly. Analytical equipment used by WSU’s ERC is maintained to the highest degree by laboratory manager Scott Economu.
A final report will be submitted documenting the procedures, data, results and conclusions of this work. We plan on presenting the findings of the field demonstration to the Coeur d’Alene Tribe and EPA so they have pertinent information on how to manage the off-shore sediments at the St. Maries Creosote site. Decision makers involved in the remediation of this site remain uncertain on the best approach to these toxic sediments and alternative strategies will help in determination of the best means to protect this site that poses a threat to resident fish and wildlife, and serves as a migratory pathway and feeding area for the threatened bull trout (Salvelinus confluentus). Analytical results will be shared with the U.S. Geological Survey (USGS) and Washington State Department of Ecology (WSDOE) to contribute to ongoing efforts by these agencies to evaluate the status of sediments throughout the Columbia River Basin. Furthermore, we anticipate presenting the results at a minimum of one regional and one national conference and submitting several peer-reviewed journal papers to help disseminate the findings.

Timeline

The scope of this initial project involves both field and laboratory components, but the dedicated time ensures the stated aims are readily achievable. The timeline presented here assumes that the project will start in May and was formatted accordingly; however, this schedule can shift with time as needed. The three objectives outlined in this proposal are independent of each other and a specific order is not required. We have received assurances that trout eggs will be available year round.
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F. Facilities and equipment 

The project will be supervised and directed by faculty members representing the Environmental Research Center (ERC) at Washington State University (WSU). Significant collaboration is facilitated by ERC through shared laboratory space and analytical capabilities. Major ERC equipment to be used for this research includes: (1) a Dionex Accelerated Solvent Extractor, (2) a Hewlett-Packard series 1100 HPLC with autosampler, diode array detector and fluorescence detector, and (3) an Agilent GC system. Laboratory manager Scott Economu maintains all ERC equipment and will assist training of students for the outlined studies.

PI Ullman’s aquatic toxicology facility currently houses rainbow trout. A temperature controlled laboratory unit allows for the operation of 100 1-gal aquaria with aeration systems. Adult fish can be housed in the Biological Systems Engineering aquaculture lab that maintains a recirculating system.
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H. Key personnel

The project will be supervised and directed by faculty members representing the Environmental Research Center (ERC) at Washington State University (WSU). Significant collaboration is facilitated by ERC through shared laboratory space and analytical capabilities. Ongoing sediment toxicology and remediation research by PI Ullman and Co-PI Rentz, in addition to Co-PI Rentz’s previous experience with chemical oxidants, prepares us well for this study.

The Principal Investigator, Dr. Jeffrey L. Ullman, will be responsible for the overall management and coordination of the project. Dr. Ullman is an Assistant Professor in the Department of Biological Systems Engineering and serves as a member of the Center for Reproductive Biology (CRB). Dr. Ullman directs a research team that investigates the fundamental behavior of pollutants in the environment and potential exposure pathways to biota. Dr. Ullman will commit two months to the project.
Co-Principal Investigator Dr. Jeremy Rentz will help supervise field implementation, monitoring activities, and chemical analysis. Dr. Rentz is an Assistant Professor of Civil & Environmental Engineering and will contribute expertise in biological remediation of organic contaminants. Dr. Rentz will also commit two months to the project.

Two full-time Graduate Students will be funded by this project.  Responsibilities shared by the students include conducting field experiments, analyzing sediment samples, and performing fish exposure assays.
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· Ph. D., Biological and Agricultural Engineering

Texas A&M University, College Station, TX, 2006
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· M. S., Environmental Science
Duke University, Durham,NC, 1999
· B. S., Agricultural Engineering

Texas A&M University, College Station, TX, 2002
· B. S., Natural Resources
Cornell University, Ithaca, NY, 1996
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· Assistant Professor

Washington State University, Pullman, WA, 2006 – Present
85% Research & 15% Tesearch appointment
· Research Assistant
Texas A&M University, College Station, TX, 2000 – 2006
· Environmental Scientist
Tetra Tech, Inc., Fairfax, VA, 1998-1999
Expertise



I conduct research in environmental chemistry and aquatic toxicology, following a pollutant from source to receptor. Topics of interest to the team include the impacts of emerging contaminants on fish (particularly rainbow trout) and sediment remediation.
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· Ph. D., Civil and Environmental Engineering

The University of Iowa, Iowa City, IA, 2004

Degradative repression and co-metabolism, plant-microbe interactions affecting polycyclic aromatic hydrocarbon phytoremediation.  (Jerald L. Schnoor, Thesis advisor)
· B. S., Chemical Engineering
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Washington State University, Pullman, WA, 2006 – Present
50% Teaching & 50% Research appointment
· Post Doctoral Fellow

Northwestern University, Evanston, IL, 2005 – 2006

· Post Doctoral Research Scientist

American Type Culture Collection, Manassas, VA, 2004 – 2005

Expertise



I conduct general environmental microbiology research that evaluates both natural and engineered systems.  Natural systems are investigated using molecular methods to determine the function and structure of microbial communities.  Engineered systems focus on biological degradation of polycyclic aromatic hydrocarbons (PAH) and biological removal of phosphorus and heavy metals from water supplies. 
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May 17, 2007

Dr. Jeffrey Layton Ullman
Biological Systems Engineering
PO Box 646120

Washington State University
Pullman, Washington 99164-6376

To Whorm It May Concern

T am writing in support of the Washington State University (WSU) submission for the
Northwest Bower and Conservation Council's call for innovative fish and wil dlife proposals
The project “Improving Fish Habitat Using Innovative Strategies to Remediate Contaminated
Sediments in the Columbia River Basin” addresses a regional critical need.

Tn an effort to support this project using enhanced degradation techniques, the USGS
Washington Water Science Center will coordinate and provide technical and logistical
assistance of sediment collection throughout the Columbia River Basin, The basin contains
Large variety of pollutants that present an ecological health risk to fish and wil dlife; therefore, a
remediation strategy that addresses multiple contaminants will be essential. Investigating
remediation effectiveness on contaminated sediments representative of the region is an
important next step in showing its potential use throughout the Columbia River Basin,
Fusthermore, the performed chemical analysis will aid in narrowing areas requiring attention.

The work described in this proposal opens the door for additional collaborative opporturities
that will further the productive working relationship between WSU and ofher research and
management entities at the federal, state and ocal level, With quality science supperting the
development of remediation technologies, strategies to improve fish and wildlife habitat can be
optimized

Tam enthusiastic about participating in this project. Please keep me informed so that we may
coordinate our activities in this undertaking,

Bestregards,

Cymhm Bart
Center Director
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Coeur d'Alene Tribe

Scientific Collection Permit

Permittee is authorized to collect sediment samples from the St. Joe River for the following
purpose:

Research: Obtaining samples to be used in bench scale experiments to investigate polycyclic
aromatic hydrocarbon degradation rates.

Permittee: =~ Washington State University
Biological Systems Engineering
P.O. Box 646120
Pullman, WA 99164-6120

Telephone:  509-335-5948
Starting Date: date of signature
Expiration Date: December 31, 2007

Species Number Location(s) of Collection Method
Sediment No limitations St. Joe river bed offshore of Gravity core,
and downstream from St. surface grab
Maries Creosote Site samplers
SPECIAL CONDITIONS:

1. Tribal Cultural Resources Program archeological staff must be contacted immediately in
case of artifact sighting (at 208-686-0675).

2. This permit must be in the possession of any person exercising the privileges authorized
by this permit.

3. Only Professor Jeffrey Ullman or his designated WSU staff are authorized to collect
under this permit.

4. The collection of samples described in this permit must be coordinated and authorized by
the Hazardous Waste Management Program Manager or designee (208-667-5772) prior
to sampling.

5. The data and results obtained through the issuance of this permit shall be provided to the
Coeur d'Alene Tribe within 60 days of collection.

6. Any resulting publications or reports must acknowledge the cooperation of the Coeur
d’Alene Tribe.

7. Activities must be done in compliance with Coeur d'Alene Tribal Water Quality
Standards.

[ /1 o,
M NN 1-22-07 J/V { (’/"L—» 1/25/0 %

Chief Allan_, Chairman Date J eﬂ‘;/e)/ L (J Ilman Date





[image: image3.jpg]WASHINGTON STATE

@ l lIQIVERSITY Office of Grant and Research Development
A 4
WSU DUNS NUMBER: 04-148-5301
May 18, 2007 In Reply Please Refer To: 108857_001

Northwest Power and Conservation Council

Dear Sir/Madam:

Washington State University is transmitting the attached proposal prepared by Drs.
Jeffrey Ullman and Jeremy Rentz, Biological Systems Engineering.

The university reserves the right to negotiate all terms and conditions associated from an
award under this proposal. Negotiations concerning fiscal aspects of this project or any
other official correspondence, including award documents, should be addressed to the
Office of Grant and Research Development, Washington State University, 423 Neill Hall,
Pullman, WA 99164-3140.

The University administrative contact for the enclosed proposal submission is:

] Brenda Griffin X Jackie Bolden
Proposal and Award Processing Manager Grant and Contract Coordinator Lead
Direct dial telephone: 509-335-5447 Direct dial telephone: 509-335-9670
Email: griffinb@wsu.edu Email: boldenj@wsu.edu

[] Laurie Byers-Brown [] Carrie Johnston
Grant and Contract Coordinator Grant and Contract Coordinator
Direct dial telephone: 509-335-1960 Direct dial telephone: 509-335-7261
Email: byersbro@wsu.edu Email: carriej@wsu.edu

The signatory below is acknowledging review and approval of these materials; and is the
institutionally authorized individual to bind the university in this matter.

Sincerely,

Dan Nordquist %P
Director

DN/db

PO Box 643140, Pullman, WA 99163-3140
509-335-9661 ¢ Fax: 509-335-1676 ¢ ogrd@wsu.edu * www.ogrd.wsu.edu
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