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a. Abstract

Komex(H2O Science(Inc. (Komex) in partnership with the Berlin Technical University (BTU) and Danish Hydraulic Institute (DHI) propose a project to provide vital information on the impact of Endocrine Disrupting Chemicals (EDC’s) on Chinook salmon in the Lower Columbia River Basin and Columbia Gorge (Study Area).

A growing body of scientific evidence suggests that a range of chemicals introduced into the environment via wastewater treatment plants (WWTPs), may be producing adverse effects on salmon by disrupting endocrine system function. These toxic chemicals, collectively referred to as endocrine disruptors, exert their effects by mimicking or interfering with actions of hormones. EDC’s include some pesticides, industrial chemicals, drugs and contaminants.

The objective of this innovative project is to discover the current status of the types and concentration of pollutants in wastewater discharged in the Study Area and the toxicity of selected groups of EDC’s on Chinook salmon. The concentration of contaminants in wastewaters and salmon will be measured using advanced gas chromatography (GC) and mass spectrometry (MS) laboratory techniques. The expected results should provide details about habitat degradation, better monitoring data for risk assessment of wastewaters and, in the long run, lead to a cleaner, healthier, and sustainable environment.

In order to obtain the project objectives, wastewater discharges will be analyzed for a range of organic compounds upstream, at, and downstream of, four selected WWTPs. The focus of chemical analyses will be on alkylphenol ethoxylates (APEs), which are a widely used group of surfactants. The endocrine effects on Chinook salmon, exposed to selected EDC’s and APE’s via wastewater effluents, will be examined by analyzing blood serum and tissue samples. Although similar research has been done in Europe on the endocrine effects of APE’s on trout, we understand that the endocrine effects of these important organic compounds have not previously been studied in Colombia Basin salmon.

b. Technical and/or scientific background

A growing body of scientific evidence suggests that a range of chemicals we have introduced into the environment may be producing adverse effects on salmon by disrupting endocrine system function. These chemicals, collectively referred to as endocrine disruptors, exert their effects by mimicking or interfering with actions of hormones. EDC’s include some pesticides (such as dichloro-diphenyl-trichloroethane [DDT], and lindane), industrial chemicals (such as surfactants and polychlorinated biphenyls [PCBs]), drugs (such as diethylstilbestrol [DES]), and contaminants (such as dioxins).

Most of the adverse biological effects ostensibly associated with exposure to endocrine disruptors, such as physical and behavioral reproductive dysfunction, have been observed in fish and wildlife populations that received relatively high levels of exposure to persistent chlorinated compounds. It is unclear whether similar, albeit more subtle, effects are occurring in at lower exposure levels, as insufficient data exist. Reports of possible decline in sperm production and certain cancers (e.g. liver neoplasms in salmon), which may have an endocrine-related basis, have led to speculation about wastewater mediated endocrine disruption on fish, wildlife and human populations. These observations, coupled with data from controlled laboratory studies on reproductive, neurologic and immunologic effects following exposure to some EDCs, have generated concern to potential consequences of exposure to endocrine disruptors. The fact that many of the same hormones and their receptors are present across different species, genera, classes and even different phyla of organisms suggests that effects reported in one species from exposure to endocrine disrupting chemicals could have widespread biological implications.

The objective of this project is to discover the types and concentration of pollutants in wastewater discharged in the Study Area and the toxicity of selected groups of EDC’s on Chinook salmon. The concentration of contaminants in wastewaters and salmon will be measured using advanced GC-MS laboratory techniques that are capable of measuring organic compounds at very low concentrations – at nanogram levels. The expected results should provide better monitoring data for risk assessment of wastewaters and should in the long run lead to a cleaner, healthier, and sustainable environment.

In order to obtain the project objectives, wastewater discharges upstream, at, and downstream of, four WWTPs will be analyzed for a range of industrial chemicals and drugs, including: alkylphenols (APs), alkylphenol ethoxylates (APEs) and estradiols. Focus, however, will be on APEs, which are one of the most widely used groups of surfactants.  The endocrine effects on Chinook salmon, exposed to these EDC’s, will be examined by analyzing blood serum and tissue samples for these organic compounds.

APEs are nonionic surfactants made up of a branched-chain alkylphenol that has been reacted with ethylene oxide to produce an ethoxylate chain. Commercial formulations are usually a complex mixture of homologues, oligomers and isomers. The main alkylphenols used are nonylphenol (NP) and octylphenol (OP). Nonylphenol ethoxylates (NPEs) encompass about 80% of the world market, and octylphenol ethoxylates (OPEs) represent most of the rest (Warhurst, 1995).

Worldwide, about 500,000 tons of APEs are produced annually. The primary industrial uses of APEs are for emulsion polymerization and polymer stabilization in plastics and elastomers; cleaning, spinning, weaving, and finishing of textiles; wetting agents and emulsifiers in agricultural chemicals; pulping and de-inking in the paper industry; petroleum recovery chemicals; and metal working fluids (Naylor, 1996). Institutional uses of APEs are confined to cleaning products, and most are found in commercial laundry detergents, janitorial products, and vehicle cleaners. In the household market, APEs are used mainly in laundry detergents and hard-surface cleaners. In the United States, industrial uses of APE encompass the largest category (55%); institutional cleaners comprise 30% of the total; and household cleaning and personal care products make up the rest (Talmage, 1994). It is believed that most APEs enter the aquatic environment through WWTPs.

Although the endocrine disrupter issue may eventually overshadow the subject of general aquatic toxicity, to date scientists and regulators in Europe and the United States have largely been concerned about the latter. Concerns about the toxicity and carcinogenic properties of surfactants arose in the early 1980s when Swiss researchers discovered that surfactants were being transformed into more toxic compounds during the biodegradation that accompanies wastewater treatment. Particularly high levels of APEs were measured in digested sewage sludge. The metabolites were also shown to be more persistent and more lipophilic than the parent APEs, a finding that raised concerns about bioaccumulation. 

In 1986, Germany instituted voluntary restrictions and Switzerland banned the use of surfactants in laundry detergents. In England, France, Germany, and the Scandinavian countries a voluntary ban on APE use in household cleaning products began in 1995, and restrictions on industrial use are set to follow in shortly. In the US there has been no regulatory action to date. In 1987 the Environmental Protection Agency (EPA) began studying APEs in cooperation with US Chemical Manufacturers Association (CMA). In 1996 the EPA concluded that there was cause for concern in some U.S. rivers, and it recommended further evaluation (EPA, 1996) before making any decisions about possible regulations. It wasn’t until 1999, however, that the EPA initiated a priority-setting system for the selection of chemicals for testing as EDC’s (EPA, 1998), in the Endocrine Disruptor Screening Program (EDSP). It is likely that APEs will feature as a high priority on this list.

The increasing preponderance of females in fish populations has become a matter of concern not only for scientists but also for environmental authorities.  For example, in the waterways of Berlin, Germany, 70% of the fish population is female (Hansen, 1998); the likely cause of this population imbalance is thought to be EDC’s. In laboratory experiments Jobling and Sumpter (1993) demonstrated that APE’s and their derivatives are estrogenic in male rainbow trout.

These data raise the question of whether APE’s discharged in the Columbia Basin are also EDC’s to Chinook salmon and whether they are likely to affect the sex ratio of fish stocks in the near future.

c. Rationale and significance to Regional Programs

A number of APE’s are now banned in Europe because of their toxicity to aquatic life. Similar regulations may also be introduced shortly in the United States. Whilst there is a significant amount of research on the accumulation of APE’s in fish tissues, their toxicity and impact on food chains, there has been little research on their endocrine disrupter properties in salmon. As far as we know, no such work has been carried out in the Columbia Basin.

The impact of EDC’s in fish, wildlife and human populations is of growing concern to scientists, regulators and interest groups in both Europe and the United States. It is anticipated that APEs will feature as a high priority on future EDC endocrine disrupter screening programs and investigations. 

The objective of this innovative project is to discover the contaminant loading of wastewater effluent discharged in the Study Area and the toxicity of selected groups of EDC’s on Chinook salmon and, by inference, the possible impact of these chemicals on future sex ratios and salmon stocks. As such this project will further the Northwest Power Planning Council (NWPC) Fish and Wildlife Program goals (Sections 4, 7 and 8) by directing important research to: 

· the rebuilding of Chinook salmon stocks in the Study Area; 

· maintaining biodiversity and avoiding adverse genetic changes; 

· providing a watershed perspective on wastewaters effluent discharges;

· aiding the Council’s priority of addressing critical uncertainties and/or testing important hypotheses;

· aiding productivity and survival of wild and naturally spawning stocks throughout their life cycle; and

· improving databases and models used to evaluate and estimate fishery impacts.

d. Relationships to other projects 

The focus aim of this project is to advance the NWPC goal of rebuilding salmon stocks in the Study Area, by identifying sources of EDC’s that may cause population imbalances. The proposed project area would extend from the Dalles Dam to the Ocean.

By its very nature, the results from this project would relate to and complement many new and on-going basin-wide projects that are investigating biodiversity, fish populations, fish stocks, fish habitats, salmon recovery strategies, regional watershed plans and environmental impact assessments. Examples of complementary studies, funded by the fish and wildlife program, that could utilize information generated by this project include:

# 20057 - Strategies For Riparian Recovery: Plant Succession & Salmon

# 9202400 - Protect Anadromous Salmonids In The Mainstem Corridor

# 9601900 - Second Tier Database Support For Ecosystem Focus 

# 20041 - Develop A Fish & Wildlife Conservation Law Enforcement Plan, D.V.I.R. 

# 9902500 - Lower Columbia River Wetlands Restoration and Evaluation Program

# 20125 - Restore Riparian and Anadromous Fish Habitat in the Upper Sandy Basin

# 930190 - Re-establish spring & winter Chinook & summer steelhead

# 20519 - MYP hood River Anadromous Fish Plan

At this time, potential conflicts with other fish and wildlife programs are unknown.

This project has been deliberately organized to provide collaboration with experts in the key areas of: 1) wastewater management; and, 2)  EDC laboratory analyses: 

· Komex(H2O Science(Inc., an International Company in environmental engineering and water resources, will be responsible for determine the location of the WWTPs in Study Area and the effluent load (see Task 1, below). Komex will also provide overall project management.

· The Berlin Technical University in Germany (BTU) and the Danish Hydraulic Institute (DHI) will provide laboratory analyses of organic chemicals (Task 2 and 3). European laboratories have been carrying out low level (nanogram) organic laboratory analyses for considerably longer than their US counterparts. Both the BTU and DHI are renowned for carrying out these type of analyses.

Relationships between these participants and other on-going fish and wildlife programs will be actively sought to enable project co-ordination and information exchange.

e. Proposal objectives, tasks and methods

Objectives
 

The objectives of the project are as follows:

1. Determine the location, type and quantity of WWTP effluents in Study Area.

· Goals: the main goal of this part of the project is determine the location, type and quantity of the public and private wastewater treatment plants that may impact Chinook salmon as they migrate between the Columbia Gorge and the Pacific Ocean.

· Products: the product that will be produced at the end of this task will be a map, with an accompanying database and report. These will show the location, quantity and type of effluent (e.g. industrial, municipal, agricultural) being discharged between the hatcheries and the ocean.

· Timing: it is anticipated that this objective will be completed over 3 months. 

· Assumptions: databases maintained by the EPA’s Office of Waste Water Management, regional EPA Offices and other water resource agencies would be used to collate these data.

2. Determine the composition of EDC effluent loads of selected WWTPs.

· Goals: the main goal of this part of the project is to determine the chemical character and concentration of EDC’s discharged by selected WWTPs and, thus, qualitative information on EDC effluent loads in various reaches of the Study Area. 

· Products: the product that will be produced at the end of this task be a detailed report, with maps, figures and tables, as appropriate, to highlight the results of sampling and laboratory analyses.

· Timing: it is anticipated that this objective will be completed over 12 months. 

· Assumptions: project personnel will have access to sample river waters and WWTP effluents. Current information indicates that US and European customs will not restrict the movement of water and effluent samples between the US, Germany and Denmark. Laboratory costs have been calculated on the basis of the chemical analyses listed below (tasks and methods).

3. Determine the endocrine effects of selected contaminants (APE’s) on Chinook salmon. 

· Goals: the goal of this part of the project is to determine if EDC’s are present in Chinook salmon by analyzing blood serum and tissues for these chemicals.

· Products: the product that will be produced at the end of this task be a detailed report, with figures and tables, as appropriate, to highlight the results of these bioassays. An executive summary that summarizes the results of this and previous objectives will also be produced.

· Timing: it is anticipated that this objective will be completed over 12 months. 

· Assumptions: it is assumed that adult Chinook salmon and fry can be collected from fish runs, or fish wheels, and that these can be freely experimented upon (i.e. tissue and in vitro blood sampling).

The expected results should provide details about the location of WWTPs, the type and nature of typical effluent loads, the concentration of APE’s in salmon, habitat degradation and better monitoring data for risk assessment of wastewaters. These data will, in the long run, lead to a cleaner, healthier, and sustainable environment.

The tasks, methods and products that will be carried and produced for this project, to achieve these objectives are detailed below.


Tasks and Methods
 

Task 1 - Determine the location, type and quantity of WWTP effluents in Study Area

The location, type and quantity of wastewater treatment plant (WWTP) effluents that are discharged in the surface waters of the Study Area will be determined by reference to the EPA’s Office of Waste Water Management, the Clean Water Needs Survey’s (CWNS) 1996 database, the National pollutant Discharge Elimination System (NPDES) program, and liaison with regional EPA Offices and water resource agencies.

The CWNS database of publicly owned WWTPs, indicates that there are 466 disposal facilities in Washington and Oregon. This database will provide the basis for determining which WWTPs discharge effluent into the Lower Columbia River Basin and Columbia Gorge. Similarly, permits issued under the NPDES Program will be evaluated to determine the location, quantity and type of effluent discharged by major private facilities. These databases will be used to produce a map showing the location, size and type (i.e. industrial, municipal, agricultural) of wastewater discharged in the Study Area. Available information on current annual discharges, of the larger WWTPs, will be obtained by reference to EPA Offices and water resource agencies. 

Maps summarizing the location and discharge information of WWTPs in the Study Area and a computer database will be the main products of this task. The most significant WWTPs, in terms of the volume and potential toxicity of effluent will be identified. This will provide a general understanding of chemical inputs into the river system. The use of a web based data retrieval system will be investigated.

Task 2 - Determine the composition of EDC effluent loads of selected WWTPs

The composition of EDC effluent loads in the Study Area will be determined by analyzing rivers waters for selected organic compounds near chosen WWTPs. As mentioned earlier, focus will be on APEs and secondarily on selected hormones and APs. The purpose of these analyses is to determine the type and concentration of typical EDC loads in the river system. To achieve project objectives sampling will be carried out upstream, at and downstream of four representative WWTPs. Chemical analyses of these waters are anticipated to include the following:

Hormones:  
Ethinyl-estradiol
17ß-Estradiol

Estrone 

Alkyl-phenols (AP): 

4-tert-Octyl-phenol

4-Nonyl-phenol


Bisphenol A

Alkylphenol–ethoxylates (APEs):

Nonylphenol-monoethoxylate
Nonylphenol-diethoxylate

Sampling for all these chemicals will be undertaken in month 2 of the project. To determine the variability of chemical discharges these sampling points will be re-sampled again in months 5, 8 and 11 (designated quarterly intervals) for all these compounds. In addition, APEs will be monitored at monthly intervals, during intervening months (months 3 to 10). In the event that APEs in the analysed WWTP effluents are found to be a minor constituent, compared to the other compounds being tested, then monthly sampling of an alternative compound will be considered.

Temperature, pH, EC, dissolved oxygen and redox field parameters will be measured during sample collection. 

These organic compounds will be analyzed in Europe at BTU and DHI. Preliminary investigations have indicated that few laboratories in the US are able to measure these compounds at the concentrations anticipated in WWTP effluent (nanogram levels). Detailed sampling, storage and transport protocols will be developed with the aid of the BTU and DHI to ensure samples get to these laboratories in pristine condition.

Task 3 - Determine the endocrine effects of selected contaminants (APE’s) on Chinook salmon.

Once during the project, 20 Chinook salmon will be collected on fish runs or fish wheels when they are migrating upstream to the spawning grounds. Blood and tissues samples from these salmon will be taken for laboratory analysis at BTU and DHI. These analyses will be the same as those detailed under Task 2.

f. Facilities and equipment

Major facilities and equipment to be deployed on the project will include the following:

· Project support will be provided from Komex’s offices in Calgary (Canada) and Huntington Beach (California). Personnel from these offices will provide project management, expertise on WWTP’s, sampling of effluent, river waters, fish tissues, blood serum and liaison with the laboratories in Berlin and Denmark (Tasks 2 and 3). 

· Organic compounds will be analyzed in Europe, at BTU and DHI.

· Komex will supply in-house vehicles and equipment. Additional facilities, vehicles, and local accommodation will be hired as necessary.

· A Project Office, located near Portland, will be set up at the commencement of Project
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Section 4. Key personnel

Key personnel on this project will comprise the following:

1. Name: Robert L. Traylor.  
Title: Vice President – Geosciences

Employer: Komex.

Qualifications (school & date): Univ. of Minnesota, Institute of Technology

Certification Status: 
Chairman – Working Group on Pharmaceuticals in the   Environment, International Association of Hydrogeologists;

Registered Geologist – California;







Certified Hydrgeologist – California;







Professional Geologist – Arizona; and,







Licenced Geologist – Alaska

Duties on Project: Principal-in-Charge.

FTE/ Hours on Project: 0.5 months
The Principal-in-Charge for this project will be Mr. Robert L. Traylor, Komex Vice President of Geosciences, United States Operations. Mr. Traylor’s primary role will be to support the Project Manager and ensure that appropriate resources are allocated to the project.  Mr. Traylor will be responsible for final review of all deliverables and will directly interact with Bonneville Power Administration, agency staff, technical representatives from BTU and DHI and, other parties.

Mr. Traylor brings over 20 years experience in the environmental sciences, with a special emphasis on the characterization and remediation of organic contaminants in soil and water.  He has written a number of publications encompassing topics of contaminant migration in aquifers, impacts to water resources from contaminant releases; dewatering; groundwater remediation; and source water protection.  Mr. Traylor’s experience in organic contaminants has earned him the Chairmanship of the Working Group on Pharmaceuticals in the Environment, whose participants include internationally renowned experts in the analysis of pharmaceuticals in various media, and presence and migration in surface and ground water.  The Working Group on Pharmaceuticals in the Environment includes members of the International Association of Hydrogeologists.  The Working Groups’ web page is http://www.komex.com/pharmaceuticals/.  


Mr. Traylor’s experience includes project administration, and management of technical personnel and multi-million dollar projects.  He has provided litigation support services for projects within the United States and abroad.  Mr. Traylor has directed field programs that integrate soil, surface and ground water evaluations, contaminant migration studies, geophysical investigations, conceptual engineering evaluations, feasibility studies, specialized pilot testing, and remedial actions.  He has presented technical opinions to California Water Law members.  Mr. Traylor also participated on the technical and administrative policy committees for development of California’s Source Water Protection guidelines.  Mr. Traylor’s experience in litigation support and claim resolution includes expert testimony, depositions, technical presentations before dispute resolution boards, and preparation of technical support data and reports for use in litigation. Projects managed by Mr. Traylor have addressed the technical information needs associated with a US Department of Fish and Game Natural Resources Damage Assessment.  The NRDA field activities included spring and river surveys, coordination with sensitive biota habitat restricted areas, coordination of activities with landowners, and sampling of soils and sediment from springs and rivers.  This work resulted in a settlement of $43.8 million.

2. Name: Kevin Slough.  
Title: Waste and Wastewater Engineer

Employer: Komex

Qualifications (school & date):  
M.Sc. Environmental Systems Engineering, University of Regina, Canada. 1994


B. Sc. Environmental Systems Engineering, University of Regina, Canada. 1992
Certification Status: 
Member of Water Environment Federation


Member of American Water Works Association.


Association of Professional Engineers, Geologists, Geophysicists of Alberta.
Duties on Project: Project Manager and Waste Water Engineer
FTE/ Hours on Project: 4 months
The Project Manager for this project will be Kevin Slough. Mr. Slough will be responsible for the day-to-day running of the Project, liaison with project personnel, the client, DHI and BTU. He will be responsible for overseeing Tasks 1 to 3 and ensuring that Project objectives are met in a timely manor. 

One of Mr. Slough’s main tasks on the Project will be the completion of Task 1: the determination of the location, type and quantity of WWTP effluents that are discharged into the Study Area. Mr. Slough will also be responsible for final and executive report preparation in conjunction with Dr. Jones.

Mr. Slough brings an M.Sc. and extensive experience in environmental engineering to the Project. His environmental engineering experience includes industrial water and wastewater treatment projects in Canada, United States, Asia and the Middle East.  Mr. Slough’s project management experience has included responsibility for the process design of water and wastewater treatment plants, including all treatment units and components, piping systems and treatment plant layouts.  His experience also extends to the performance of industrial wastewater audits, environmental site assessments, development of contaminated site remediation programs, water resource modeling research, and management of a variety of construction projects.

Papers and publications that Mr. Slough has contributed to include:

Slough, K and Viraraghavan, T, 1999. Sorption of Pentachlorophenol on Peat-Bentonite Mixtures. Chemosphere, Vol.39, No 9.

Slough, K, 1995. Sorption of Pentachlorophenol on Peat & Bentonite Mixtures. M.Sc. Thesis, University of Regina.

Slough, K and Kite, G.W, 1992. Remote Sensing Estimates of Snow Water Equivalent for Water Resource Modelling.  Canadian Water Resource Journal, Vol 17. No 4.

Slough, K, R.L. Sukovieff & A.Kennet, 1998. 100% Recycling of Process Wastewater for the Beverage Industry. ISBT Annual Conference.

3. Name: Tony Jones.  
Title: Biochemist

Employer: Komex

Qualifications (school & date):  
PhD. Biochemistry, University of Newcastle, England. 1988 

B. Sc. Biology, University of York, England. 1993

Certification Status: 
Member of the Institute of Biology (CIBiol,).


Member of the Society of General Microbiology (MIBiol). Member of the Network on Natural Attenuation in Groundwater and Soil (NNAGS).


Member of the Institute of Freshwater Ecology and Freshwater Biological Association.
Duties on Project: Biochemist.
FTE/ Hours on Project: 2.5 months
The Biochemist for this Project will be Tony Jones. Dr. Jones will be responsible for the completing Task 2: determining the composition of EDC effluent loads in the Lower Columbia River Basin and Columbia Gorge. 

Dr. Jones’s first task on this Project will be to prepare sampling, handling, transport and quality control protocols for WWTP effluent, blood serum and fish tissues. He will liaise closely with BTU and the DHI to ensure that these protocols meet the recommendations and requirements of these laboratories and, to ensure that samples reach Europe in a pristine condition. He will work closely with the Waste Water Engineer to ensure that suitable and representative WWTP effluents are selected for sampling and will train the technician in appropriate sampling techniques. 

The main task of Dr. Jones’s will be the validation and interpretation of the laboratory analyses as they are received from BTU and DHI. It is anticipated that a series of brief interim reports will be prepared as each analysis is received. These will be combined into a final report on completion of the Project, in conjunction with the Project Manager, Mr. Slough.

Dr. Jones brings to the Project a wealth of research experience. His PhD thesis was entitled, “The biodegradation of pollutants by the golden-brown algae Ochromonas danica, and aspects of its nutritional ecology”; research that focussed on the degradation of phenolic and lubricant hydrocarbons in the freshwater environment, and evolutionary aspects of catabolic pathway acquisition by the microorganism. Since 1998 he has been conducting research on hydro-biological controls on the transport and remediation of pollutants at a former manufactured gas plant.  Dr. Jones has also conducted consultancy research on a variety of sites contaminated with kerosene-based hydrocarbons, in the UK, mainland Europe, and South America. He was the principal investigator on a research grant proposal with an Atomic Authority.

Papers and publications that Dr. Jones has contributed to include:
Jones, A. D. G., S. Smith, A. Shields and J. R. Mason.  Assessment of Naphthalene Biodegradative Activity and Bioavailability in Sediment from a Former Manufactured Gas Plant by means of Radiolabel Mineralisation Assays.  Submitted October 2000, Biotechnology and Bioengineering
Jones A. D. G., S. Smith, J. R. Mason, A. B. Butler, H. S. Wheater, J. N. Bell, H. Gao, A. Shields, P. E. Hardisty, and S. Wallace, 1999. Hydrobiological controls on the transport and remediation of organic pollutants. p.123-128, Bioremediation Technologies for Polycylic Aromatic Hydrocarbon Compounds. Leeson and Alleman (Eds). The Fifth International In Situ and On-Site Bioremediation Symposium.

Jones A.D.G., S. Smith, C. Fenwick, L. A. Glover, R. D. Henkler, D. M. Lorton, and J. R. Mason. Assessing the Potential for Bioremediation. Submitted September 2000 for the Sixth International In Situ and On-Site Bioremediation Symposium.

Lorton, D. M, A.D.G. Jones, S. Smith and J. R. Mason.  The study of polycyclic aromatic hydrocarbon bioavailability in soils. Submitted September 2000 for the Sixth International In Situ and On-Site Bioremediation Symposium.

4. Name: Geneva Robins.  
Title: Ecosystems Scientist.  

Employer: Komex

Qualifications (school & date):  
B.Sc. Zoology, University of Calgary, Canada. 1996
Certification Status:  N/A

Duties on Project: Biologist.

FTE/ Hours on Project: 1 month
The Biologist for this Project will be Geneva Robins. Ms. Robins will be responsible for the completing Task 3: determining the endocrine effects on Chinook salmon. Her main task will be to collect blood and tissue samples from Chinook salmon, with the aid of the Technician, and to ensure these reach the DHI and BTU laboratories in pristine condition. In conjunction with Dr. Jones, she will interpret the significance of these analyses. 

Ms. Robins has expertise in the functioning of biological systems and food webs. She has applied this knowledge to several ecological and human health risk assessments and has also engaged in extensive biological research in conjunction with the University of Calgary. The latter included a population study on bull trout and a behavioral study on bark beetles.

Papers and publications that Ms. Robins has contributed to include:
Robins, G.L., and Sevigny, J.H., 2000.  Ecological risk assessment in northern environments.  Society of Environmental Toxicology and Chemistry, SETAC Globe. January-February, 2000.

Robins, G.L., Knafla, T.L., and Sevigny, J.H., 1999.  Risk assessment of contaminated sites in northern environments: challenges to conventional risk assessment.  Proceedings of the 26th Annual Aquatic Toxicity Workshop, Canadian Technical Report of Fisheries and Aquatic Sciences.
Robins, G.L, Knafla, T.L., and Sevigny, J.H., 1999.  New challenges associated with risk assessment of contaminated sites in northern environments.  Assessment and Remediation of Contaminated Sites in Arctic and Cold Climates, ARCSACC ’99, 3.

Sevigny, J.H., Tindal, M.J., Robins, G.L., Stein, W., and Serbin, L., 1999.  Importance of different aliphatic and aromatic petroleum hydrocarbon fractions in human health risk assessment.  Proceedings of the 26th Annual Aquatic Toxicity Workshop, Canadian Technical Report of Fisheries and Aquatic Sciences.
Tindal, M.J., Sevigny, J.H., Robins, G.L., and Stein, W., 1999.  Terrestrial ecological risk assessment of petroleum hydrocarbon contaminated soils. Proceedings of the 26th Annual Aquatic Toxicity Workshop, Canadian Technical Report of Fisheries and Aquatic Sciences.
5. Name: Daniel Patan.  
Title: Biological Technician

Employer: Komex

Qualifications (school & date):  
Applied Environmental Management Certificate, Southern Alberta Institute of Technology, 1996.

Ecology Specialization Diploma, Biological Sciences, Northern Alberta Institute of Technology, 1984.
Certification Status: 
Alberta Society of Engineering Technicians (ASET).

Transportation of Dangerous Goods Certificate.

Workplace Hazardous Material Information System (WHMIS) Certificate.

H2S Alive Certificate.

Ground Disturbance Training.

AMA Advance Vehicle Control course for Four Wheel Drives

Canadian Safety Council All Terrain Vehicle Rider’s Course.

St. Johns.  First AID/CPR Certificate.

Workers’ Compensation Board of B.C. Occupational First Aid Level I Certificate.

Workers’ Compensation Board of B.C. Tranportation Endorsemnt Certificate.

Duties on Project: Technician.

FTE/ Hours on Project: 2.5 months
The Technician on the Project will be Daniel Patan. Under the direction of Dr. Jones and Ms. Robins, Mr. Paten will undertake and assist with all field-sampling activities, including WWTP effluents and fish bioassays. 

Mr. Patan has a wide range of experience in environmental monitoring including contaminant assessment in fish, soils, surface water and groundwater.  He has extensive experience in projects related to fisheries and aquatic habitat resources including biomarking, fish tissue analysis and surgical techniques. He also has experience in boat and backback electrofishing. Mr. Patan also has specialized skills in resource and project planning, data compilation and analysis, maintenance of QA/QC procedures and of field instruments and monitoring equipment.
The two sub-contractors on the Project will be:

1. DHI – Department of Chemistry, Division of Environmental Technology and Chemistry, Danish Hydraulic Institute.

Due to legislative requirements in Europe, a number of laboratories in Europe can now offer nanogram detection levels of several organic compounds. At present, because the EPA has yet to set standards on EDCs, laboratories in the US do not appear to be equipped to undertake similar analyses. 

It is anticipated that laboratory analyses for APEs and APs will be undertaken in Denmark at DHI under the direction of Dr. Preben Ostfeldt (Head of Organic Laboratory) and Torben Breindahl. Some of these analyses are also possible at the BTU and so may be interchangeable.

The laboratories at DHI (www.dhi.dk) are equipped with the most modern instruments and with a highly qualified staff. The Department offers routine, advanced and dedicated chemical analyses, tools for evaluation of analytical quality, counselling and laboratory capacity building services. The laboratories are accredited by the Danish Accreditation, DANAK, for chemical analyses of drinking water, groundwater, seawater, fresh waters, sludges, solid waste products, biological samples, soils and sediments.

The Danish Environmental Protection Agency has approved the chemical laboratories for the analyses of the Danish environmental monitoring program, NOVA 2003 for parameters and matrices such as chlorinated solvents in groundwater, metals and trace elements in groundwater, and anionic detergents in waste water.

2. BTU - Institute of Food Chemistry, Technical University of Berlin.

It is anticipated that laboratory analyses for selected hormones will be undertaken in Berlin at BTU under the direction of Dr. Thomas Heberer (http://stanpc1.lb.tu-berlin.de/lc/hebe_eng.htm). Some of these analyses are also possible at the DHI and so may be interchangeable.

Details of the BTU can be found at
  http://www.chem.tu-berlin.de/Fachbereich/home.html. The BTU has a long tradition of chemistry dating back to 1884. The main goal of the research work at the Chemistry Department is to contribute to new advances in scientific knowledge. BTU has established an international reputation for its basic research work in fields such as molecular beam chemistry with the aid of mass spectroscopy, and the investigation of primary processes in photosynthesis. 
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