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Introduction

This document supplements information contained within the original project proposal (ID 25065), and responds to the queries of the ISRP.  It is a quite comprehensive discussion of the project request but it must be read in conjunction with the original proposal.

Objectives:  

a.  To generate reach specific stream temperature and habitat information for fish managers to target restoration efforts in the Columbia Plateau.

b. To collect and analyze the temperature data in a format that facilitates initiation of future local implementation plans to reduce high stream temperatures.  

Tasks

· Characterize summer temperature data

· Use FLIR and other in-stream measures to capture and validate the data

· Develop predictive models to determine vegetative shade requirements to reduce stream temperatures to acceptable levels, and 

· Document stream temperatures and habitat conditions within the Columbia Plateau
Overview

This project is the starting point for a number of follow-on projects focused on decreasing stream temperatures in waterbodies of the Columbia Basin to improve fish habitat.  High water temperatures during summer months are injurious to salmnoid restoration and other fish habitat, survival, and reproduction.  All other in-stream fish related projects in these waters need to have this issue addressed and resolved as soon as practicable (see summary of temperature conditions in the Walla Walla by Glen Mendel, below ).

Project #25065 offers BPA and Washington State a unique opportunity to simultaneously improve fish habitat while complying with the federal Clean Water Act.  This project is designed to address a broad spatially geographic area of 3 sub-basins over a three-year period.  It would employ a rapid airborne sampling technique for temperature data gathering and validation, and the production of technical analyses and reports.  This technique is called Forward Looking Infrared Radiometry (FLIR).  The products of FLIR are both infrared temperature assessment and a digital video of the waters and their riparian areas.

FLIR products are invaluable from a number of aspects.  Infrared data combined with ground validation through ground monitoring are essential to developing accurate and credible analyses and reports.  These reports and analyses on specific waterbodies can coordinate much of the on-the-ground temperature data collected by others, and are critical to assembling essential baseline information on a broad geographic scale.  This information is also key as the catalyst and stimulant for establishing future local implementation plans and activities to correct water temperature exceedences.  Further more, but equally important, is the use of the digital video to show and convince landowners, and resource agencies, of the real need for riparian restoration to achieve lower water temperatures.

Summer temperatures in the waterbodies of the Columbia Basin often reach lethal levels for fish populations (see later discussion and data).  Because of this, these temperatures also exceed the Washington State water quality standards (Ch. 173-201A WAC).  The federal Clean Water Act requires EPA and Washington State to establish technical studies and water cleanup plans to return these waters to meet standards.  The geographic magnitude of this effort would require considerable resources over many years to accomplish this work.  Meanwhile, standards are not being met and fish populations suffer directly.   Project #25065 for a BPA grant would provide the opportunity to accomplish the technical work and analyses in three sub-basins over a three-year period and “jump-start” on-the-ground local planning and implementation activities.  As we begin to provide cool clear water, fish populations are expected to respond and expand.

The data from this project along with the local planning and work activities must and will be shared with numerous other project leaders in the area.  Data collection will be coordinated and shared on a continuous basis. Resulting recommendations for vegetation  and shading and other implementation activities will also be coordinated with other ongoing projects in the area hosted by Tribes, WDFW, CDs, and others.  The overall success of this project is critical to the enhancement of fish populations.  By lowering the summer temperatures to tolerable ranges, this project integrates the work of numerous other fish restoration projects in these waterbodies.  It will directly complement the success of such other projects as fish traps, ladders, and screens.

As indicated above, this project also contains a considerable public outreach component for two reasons.  First, Ecology has found that executing a project of this size involving on the ground monitors and helicopter overflights requires extensive public information, education, and preparation.  Second, stakeholders in the area need to be informed and molded into an implementation steering committee to ensure effective follow-on implementation.  Ecology is bearing the full cost for follow-on activities and others, however the result of this work is synergy within communities to accomplish the best management practices requisite to reducing summer temperatures.

The overall long range product originating with this project is cool clear water in waterbodies of the Columbia Basin for enhanced fish populations and other projects.

The Problem to be corrected

In this summary of temperature conditions in the Walla Walla, Glen Mendel of the WDFW clearly and concisely outlines the temperature issues and establishes an absolute need for the execution of this project (ID#25065).

“High stream temperatures during the summer months currently impairs or prevents salmonids from migrating through or rearing in the lower reaches of many tributaries as well as the mainstem of the Walla Walla River below Milton-Freewater (Buchanan et al. 1997; Mendel and Taylor 1981; CTUIR unpublished data). Water temperatures are currently monitored hourly at more than 30 locations throughout the basin with calibrated automated recording units. WDFW and CTUIR recorded water temperatures from 24 to 29oC in the lower reaches of the Touchet, Walla Walla, Yellowhawk Creek, Mill Creek, and Coppei Creek. These high temperatures are in the range reported to be lethal for salmonids (Bjornn and Reisser 1991). Seasonally high air temperatures, low flows, lack of shade, and altered groundwater hydrology and hyporheic flows contribute to the unsuitable thermal conditions. 

CTUIR and the USFS have documented excellent summer water temperature profiles in the upper mainstem of the Walla Walla River and in many headwater tributaries. For example, water temperatures do not exceed 20oC in the mainstem Walla Walla River at Milton-Freewater and bull trout rear there throughout the summer (CTUIR 2000). Water temperature profiles improve farther upstream as documented by the USFS in the South Fork where maximum water temperatures did not exceed 13oC (RM 9). 

While most salmonid migrations do not occur in the summer, high water temperatures can impede anadromous and fluvial salmonid migrations. This is a primary concern with bull trout as they begin moving into the headwater spawning areas in early August. Warm water at the mouths of tributaries can impact their spawning migrations and affect the movements of other salmonids as well. For example, in the North Fork Walla Walla, maximum water temperatures are 22oC at the mouth and 18oCand the USFS boundary. This contrasts sharply with the South Fork where maximum water temperatures are 18oC at the mouth and 13oC at the USFS boundary (CTUIR and USFS unpublished data). 

WDFW has documented mean water temperatures exceeding 24oC for more than four consecutive days in the Walla Walla River from the Oregon border downstream and in the Touchet River from the mouth up to Coppei Creek. The Touchet River from Coppei Creek upstream to Lewis and Clark State Park was also identified as temperature-limited due to spot temperature readings greater than 25.6oC (Appendices F-I). 

Mendel et al. (1999) noted that no salmonids were observed in the Touchet or Walla Walla Rivers when mean stream temperatures exceeded 21.6oC and 21.7oC, respectively (Table 23). The population of salmonids in the Touchet River decreased by half when mean water temperatures reached 18.7oC, then halved again at 20.6oC. Given that they reported mean temperatures suggests that maximum water temperatures likely approached the limits of salmonid endurance frequently during the summer. The Walla Walla River did follow this same pattern presumably due to groundwater seeps creating small pockets of cool water. 


Table 23. 1998 monthly temperature means for instream monitoring sites and mean salmonid density averaged from sites at, immediately above, and immediately below the monitor (Mendel et al. 1999). “
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Touchet River





Dayton 

State Park 

Waitsburg 

Lamar 

Simms Road 

Touchet Gun club
23.4 

11.2 

5.2 

0 

0 

0
67.5 

74.2 

74.3 
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79.2 

79.4
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69.1 

70.8 

73.9 

74.4 
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60.6 

65.7 

64.3 

66.8 

67.3 

67.6

Walla Walla River





Beet Road 

Swegle Road 

McDonald Road
0.2 

0.5 

0
72.0 

73.4 

76.8
69.0 

71.x 

74.3
66.2 

64.2 

69.5

Project Design

The project is designed to capture the critical validated temperature data to be used in reducing high water temperatures by employing the following:

1. Collect data using the Forward Looking Infrared Radiometry (FLIR) and associated digital daylight images.  FLIR allows detection of a 0.5(C difference in temperature of water surfaces.  This coupled with digital daylight images and tied together in a GIS package enables the assessment of the effects of thermal refugia, tributary input, groundwater input, and streamside conditions on one aspect of fish habitat.

2. Emplacement of in-stream data loggers.  In stream validation and calibration of FLIR images is necessary to ensure confidence of the data.  Additionally data loggers add an element of temporal continuity to be coupled with the spatially continuos data provided by the thermal images.

3. Develop and record Continuous data and flow monitoring

4. Produce riparian stream habitat surveys

5. Develop stream temperature analytical model.  The model will establish criteria, appropriate temperatures targeted, and recommendations as to how to achieve those temperatures. 

6. Evolve allocations for vegetation shading and other shade that combat stream temperatures
7. Document and share stream temperatures and habitat conditions within the Columbia Plateau with other fish managers for improved impact assessments.

Products:

· F L I R   Products

All final products will be present on CD-ROM and available for use in other products in the basin.

· ArcInfo GIS database containing image (<1 meter pixel resolution), locations, stream temperatures, tributary temperatures, river kilometer, and image interpretations;

· Longitudinal profile of stream temperature with ( 0.4(C resolution versus river kilometer mapped either from the mouth or head waters;

· Quantitative analysis and verification of radiant temperature accuracy based on comparison to in-stream temperature measured with Onset Stowaway continuous monitors;

· Overlapping geo-referenced FLIR and associated digital day images for the entire extent of the flight;

· Draft and Final Reports including discussions of data quality and interpretations of FLIR imagery.

· Database of continuous temperatures and flows

· Technical analysis report of stream dynamics with recommendations for targets for control of shade that influence stream temperatures

Temperature Data

Monitoring data within 6 years (temp taken once per  month over 1 to 6 years ( 32A070 is only one w/6 years))







Department of Ecology Ambient monitoring Station 32A070(Walla Walla River near Touchet)


Department of Ecology Ambient monitoring Station 32B070(Touchet River @ Touchet)












Date
 Time          
Temperature
Date
Time
Temperature

8/9/00
1115 
22.3
8/4/97
810
24.3


8/3/99
1700
25.2
7/7/97
815
21.3


7/6/99
1600
24.0





6/15/99
1730
25.3
Department of Ecology Ambient monitoring Station 32B130(Touchet River @ Dayton)




9/13/98
1745
22.9





8/2/98
1730
26.2
Date
Time
Temperature


7/5/98
1535
23.8
8/3/92
1405
20.4


8/4/97
0705
23.8
7/6/92
1405
18.8


8/11/96
1905
24.0
6/1/92
1410
18.8


7/16/96
1320
22.3





9/11/95
1150
21.1
Department of Ecology Ambient monitoring Station 32B140(Touchet River above Dayton)




7/10/95
1550
24.7





6/12/95
1400
22.1
Date
Time
Temperature


8/8/94
1810
23.9
8/4/97
955
19.5


7/11/94
1545
26.9





5/9/94
1420
21.4
Department of Ecology Ambient monitoring Station 32C110(Mill Creek @ Tausick Way)




9/6/93
1320
22.4





8/2/93
1315
23.6
Date
Time
Temperature





9/6/93
1420
20.7





8/2/93
1430
23.2





7/5/93
1435
21.2










Budget Clarifications:

It is noted in the review that the cost seems high for a single set of images.  The actual FLIR images are only one portion of the project.  The FLIR data collection and analysis by the FLIR contractor constitutes $40,000 per year of the budget.  This is assuming that 160 miles are flown at $250 / per river mile.  

The additional cost in the first year is due to the need to purchase instrumentation to be used “on the ground.”  In order to attribute temperature situation noted in the FLIR to riparian condition or stream morphology ground level investigation is needed.  This requires two main things, instrumentation and the personnel to use it properly.  As far as riparian condition is concerned the project requires that the riparian vegetation be assessed, requiring a digital hemispherical camera ($5000) and a portion of the time of field crews.  It also requires field crew time to evaluate and note bank conditions and land usage, requiring survey equipment i.e. Field vest $200, Stadia Rods and prisms $600, Field levels and tripods (2) $2000, Laser rangefinder $2500.  

The task of evaluating stream morphology will require field crew time and in addition to the above mention survey equipment will require a Flow Meter ($3000).  To gather additional temperature data it will be necessary to deploy Tidbit temperature monitors and equipment ($7000) and field crew time.  The equipment costs are a one-time purchase that will be used in the three years of this proposed project and for additional temperature projects in the future.

To complete the fieldwork during the critical period it is necessary to hire temporary summer workers.  There is an anticipated cost of $60,000 to cover pay, lodging, and per deim.  It is also necessary to have a highly trained person to supervise summer workers, scope out the projects, coordinate with other resource entities and gather, summarize, analyze, and present data from this project in a technical report as a basis for fish managers and follow-on Water Clean-up Plans or TMDLs.  This person would have to be a full time employee on a term position to cover the period of the grant (3 years @ $100,000 per year).

The extensive field data is necessary to equate field conditions, flow, width-to depth ratios, riparian vegetation to the data obtained by FLIR.  The field data is used as inputs into a stream temperature model, HeatSource, to evaluate the possible causes of stream heating and the potential effects of differing management strategies on temperature.  The technical FLIR data is initially used by the environmental assessment program of the Department of Ecology to calibrate and validate the HeatSource model.  The usefulness of the FLIR data does not however end here.  It will be an essential tool with the public in outreach, education, and in direction mitigation of stream temperature.

It was suggested in the ISRP’s review that a winter flight would be advisable. “This optional winter overflight add would be used to detect ground water inflow during periods when ground water is warmer than surface water.  This information would be highly valuable to fish managers and to make this project more holistic.” This would add an additional cost of $40,000 for FLIR, above proposed cost shown in the budget, but could be added as an option. The Project coordinator would already be on staff to coordinate the effort so it would not result in additional personnel cost.  The winter overflight would be an additional and optional item at the discretion of the ISRP and CBFW.

Department of Ecology intends not just to gain FLIR imagery, but to produce technical documentation supported by field data, to accomplish the goal of providing suitable habitat for fish in the Columbia Plateau region.

Other Projects Sharing and Coordination:

Ecology intends to establish and fund a specific coordination effort with other project leaders and the public in the waterbodies approved in this grant.  This coordination will begin immediately on receipt of grant approval. In response to a specific comment in the proposal review, this project could provide data to supplement BPA project number 25049 “Numerically Simulating the Hydrodynamic and Water Quality Environment for Migrating Salmon in the Lower Snake River”.  Ecology already has recognized the following specific projects and their respective leaders as essential contacts:

Partial List of Current Upper & Lower Snake Projects

Organization


Project


Project Manager

Columbia Conservation District & WA Dept Fish & Wildlife
In-Stream Temp (thermographs) monitoring of

Touchet & Tucannon Rivers
Terry Bruegman (Columbia CD) & Glen Mendel (WDFW)

Umatillas/WDFW/ODFW
In-Stream Temp monitoring (thermographs) of the Walla  Walla Basin
Glen Mendel

Columbia Conservation District
In-stream habitat restoration on the Tucannon & Touchet Rivers
Terry Bruegman

Columbia Conservation District
Riparian Restoration on the Tucannon and Touchet Rivers
Terry Bruegman

Walla Walla Conservation District
Riparian Restoration on Mill Creek & Copei Creeks , and the Walla Walla River
Mike Pellissier (Walla Walla CD)

Organization





Project

Project Manager

Walla Walla Conservation District
In-stream habitat restoration on Mill & Coppei Creeks, and the Walla Walla River
Mike Pellissier

Walla Walla Conservation District
Cost Share Conservation Tillage Implementation
Mike Pellissier

Walla Walla Conservation District
Irrigation/Fish Screen Renovation/Implementation
Mike Pellissier

Walla Walla HB 2514 Watershed
Water Quantity/Quality Restoration
Viki Lueba (ERO)

Pomeroy Conservation District
Riparian Restoration on Pataha Creek
Duane Bartels (Pomeroy CD)

Asotin Conservation District
Riparian Restoration on Asotin Creek & Tribs
Brad Johnson (Asotin CD)

Asotin Conservation District
In-stream habitat resoration on Mill & Coppei Creeks, and the Walla Walla River
Brad Johnson 

WA Conservation Commission (Southeast)
Limiting Factors Analysis

WRIA 32
Mike Kuttel Jr. 

(Conservation Commission)

WA Conservation Commission (Southeast)
Limiting Factors Analysis

WRIA 35
Mike Kuttle Jr.

In addition to the above, Ecology intends to coordinate with the following projects in these waters:

Project ID
 Title 
Sponsor
2002 Subbasin

25002
Protect, enhance, and maintain habitat on the Sunnyside Wildlife Area to benefit wildlife and fish assemblages.
WDFW
 Yakima 

25008
 Resident Fish Stock Status in the Palouse River and Upper Crab Creek Watersheds, Washington.
WDFW 
Palouse

25012
 Assessment of bull trout populations in the Yakima River watershed.
WDFW 
Yakima 

25013
 Restore Riparian Corridor at Tapteal Bend, Lower Yakima River 
Tapteal Greenway
Yakima

25019
 Tucannon River Roads, Cut and Fill Slope Restoration
 Pomeroy Ranger District 
Tucannon 

25021
Implement Actions to Reduce Water Temperatures in the Teanaway Basin
WSDE
Yakima 

25022
YKFP Big Creek Passage & Screening
WDFW 
Yakima 

Project ID
 Title 
Sponsor
2002 Subbasin

25024
Yakima-Klickitat Fisheries Project –WILSON CREEK SNOWDEN PARCEL ACQUISITION YKFP 
WDFW 
Yakima

25025
YKFP -- Secure Salmonid Spawning and Rearing Habitat on the Upper Yakima River
WDFW 
Yakima

25026
Yakima Tributary Access and Habitat Program (YTAHP) 
Kittitas County Water Purveyors
Yakima 

25032
Wenas Wildlife Area Inholding Acquisitions
WDFW 
Yakima 

25034
Develop a Nutrient/Food-Web Management Tool for Watershed-River Systems
PNNL 
Yakima

25036
 The Impact of Flow Regulation on Riparian Cottonwood Ecosystems in the Yakima River Basin.
BioQuest
 Yakima 

25043
Northern Leopard Frog Distribution and Habitat Association 
WDFW 
Crab Creek

25053
Evaluate bull trout movements in the Tucannon and Lower Snake rivers
USFWS -IFRO 
Mainstem Snake

25065
Forward Looking Infrared Radiometry (FLIR) Thermal Imagery and Analysis of Tucannon River, Touchet River, and Mill Creek(FY2002)with follow-on 2003-04 
WA Ecology, WQP 
Walla 

25066
Manage Water Distribution in the Walla River Basin 
OWRD 
Walla

25072
 Restore Tucannon River Riparian Habitat: Wooden Wildlife Area 
WDFW 
Tucannon 

25076
Enhancing Riparian Corridors Sustainable With Integrated Agroforestry 
Institute for WA's Future
Walla Walla 

25078
Acquire Anadromous Fish Habitat in the Selah Gap to Union Gap Flood Plain, Yakima River Basin, Washington 
BOR 
Yakima 

25092
RESTORATION OF HEALTHY WATERSHED TO PALOUSE RIVER DRAINAGE IN IDAHO 
IDFG
 Palouse

25094
Restore Touchet River Watershed Habitat to Support ESA listed Stocks
Columbia CD
Walla Walla 

25100
 Protect Normative Structure and Function of Critical Aquatic and Terrestrial Habitat
City of Yakima 
Yakima 

198506200
 Passage Improvement Evaluation 
PNNL 
 Yakima 






Project ID
 Title 
Sponsor
2002 Subbasin

199401806
 Implement Tucannon River Model Watershed Plan to Restore Salmonid Habitat 
Columbia CD
Tucannon 

199405900
Yakima Basin Environmental Education 
BOR 
Yakima 

199601100
 Walla Walla River Juvenile and Adult Passage Improvements 
CTUIR 
Walla Walla

199603501
Satus Watershed Restoration Project 
YN
 Yakima 

199705100
 Yakama Nation Yakima/Klickitat Fisheries Project (YKFP) Yakima Side Channels
YKFP  
Yakima 

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
YN 
Yakima 

199802000
Assess Fish Habitat and Salmonids in the Walla Walla Watershed in Washington
WDFW 
Walla Walla

199803300
Restore Upper Toppenish Watershed 
YN 
Yakima

200001900
Tucannon River Spring Chinook Captive Broodstock Program
WDFW 
Tucannon 

200003900
 Walla Walla Basin Natural Production Monitoring and Evaluation Project 
CTUIR 
Walla Walla

200020139
 Walla Walla River Fish Passage Operations
CTUIR 
Walla Walla

Normally, during the scoping period for this work, provided funding is available, cooperative efforts will be sought from CBFW, NMFS, WDFW, the Tribes, CDs and local activities.  This effort will be coordinated through our regional offices that have a good understanding of local activities.

Cost Sharing:

Ecology’s work is funded by both state and federal (EPA) dollars.  Ecology would contribute $56,000.000 per year representing approximately a 24% cost sharing during the first year and 27% in out years.  Ecology’s annual contributions to this project would be:

Project Management.  This effort includes overall organizational, personnel, training, scheduling, material, and resource management.  Annual contribution est. $ 16,000.

Technicnal Support and Guidance.  This effort represents developing a quality assurance plan, and guiding all technical aspects of the sampling, data gathering, and analysis.  Annual contribution est.  $20,000.

Onsite Coordination of stakeholders, other related project leaders, and interagency information sharing throughout the project preparation and execution periods.  Annual contribution est. $ 18,000.

Public education, information, and involvement.  This effort includes preparing information and coordination requisite to gaining stakeholder and general public project acceptance and building interest in follow-on implementation activities during both the preparatory and execution phases.  Annual contribution $1000.

Continued monitoring of Ecology’s core and rotating water quality data monitoring stations (approx. 5 in the area) during the project period .  Annual contribution est. $1000.

As previously stated, Ecology intends to follow through in subsequent years bearing the cost of facilitating development of implementation plans.

Final Considerations.  This project (ID #25065) should be viewed in the context of a capstone, which is essential to the success of other in-stream fish related projects.  It is critical as a precursor to quickly improving high summer temperatures in the waterbodies of the Columbia Plateau which are injurious to fish populations.  The project will produce information and analyses that are immediately sharable with other fish managers.  It will also result in a scientific technical analysis of the temperature problems that can be integrated into other projects and provide additional insights into dynamics of stream temperatures and relations to surrounding landscapes.  Ultimately, it is key baseline information needed to convince local entities to take action to correct the problems.  

Ecology stands ready to cost share during this project and to fund the final years of working with stakeholders and the public to make the requisite temperature corrections.  However, the BPA grant funding over the next three years is foundational and critical to providing the Columbia Plateau wide FLIR information gathering and analysis that will “kick-off” the subsequent implementation phase of improvements.

Resumes of Involved Personnel:

Christopher Peredney

Education 
University of Georgia
Athens, GA

Bachelors of Science in Environmental Health Science. March 1996.
Masters of Science in Environmental Toxicology. May 1999 

Employment History

October 2000 to present.  40 hour / week. Washington State Department of Ecology, Water Quality Program.  TMDL Technical Coordinator.  I am responsible for investigating and disseminating new methods for completion of TMDLs.

April 2000 to October, 2000. Variable schedule. Environmental Toxicologist. EnRisk Management Solutions, LLC P.O. Box 165 Mt. Pleasant, SC 29465, (843) 849-6480, Dr. Gary Benfeild Working under contract to USEPA Region 4, I was responsible for technical review of Human health risk assessments for DOE and DOD facilities in the region. 

September 1999 to October 2000. 40 hours per week. Research Technician III University of Georgia, Dept. of Environmental Health Science. Environmental Health Science Bldg. University of Georgia, Athens GA 30306, Dr. Marsha Black, (706) 542-2454. I conducted research on the use of fresh water mussels as bioindicators of aquatic contamination.

July 1997 to May 1999. 20 hours per week. Research Assistant (Grad. Student). University of Georgia, Dept. of Environmental Health Science. Environmental Health Science Bldg. University of Georgia, Athens GA 30306, Dr. Philip Williams, (706) 542-2454. I developed environmental testing protocols for contaminated soils using nematodes as well as aquatic protocols using standard test organisms

November 1996 to July 1997. 40 hours per week. Research Technician III, University of Georgia, Entomology Department, University of Georgia, Biology Bldg. Athens GA, 30606, Dr. Bruce Wallace (706) 542-7886. I assisted in water quality data collection and specimen identification of aquatic invertebrates for a project assessing effects of deforestation on stream health.

Publications 

The effect of invertebrate consumption on bacterial transport in a mountain stream. Robert O. Hall, Jr. Christopher L. Peredney, and Judy L. Meyer. Limnology and Oceanography 41(6), 1996, 1180-1187.
 

Freeman, M.; Peredney, C.; and Williams, P. 1999. Standardization of a Soil Bioassay Using the Nematode Caenorhabditis elegans. Henshel, D.; Black, M.; and Harrass, M. (Eds.).: Environmental Toxicology and Risk Assessment, 8th Volume, ASTM STP 1364, American Society for Testing and Materials, pp. 305-318. 


Peredney, C. and Williams, P. 2000. Utility of Caenorhabditis elegans for Assessing Heavy Metal Contamination in Artificial Soil. Accepted for publication by Archives of Environmental Contamination and Toxicology. 

Peredney, C. and Williams, P. 2000. Comparison of the Toxicological Effects of Nitrate versus Chloride Metallic Salts on Caenorhabditis elegans in Soil. Price, F.; Brix, V.; and Lane, K. (Ed.).: Environmental Toxicology and Risk Assessment: Recent Achievements in Environmental Fate and Transport, 9th Volume, ASTM STP 1381, American Society for Testing and Materials. 

Williams PL, Boyd WA, Peredney CL. Innovative method for site assessments using computer tracking to evaluate behavioral changes in the soil nematode Caenorhabditis elegans. Warsaw '98 Symposium Proceedings. Florida State University. Institute for International Cooperative Environmental Research,.

Gregory J. Pelletier, P.E.

Department of Ecology

P.O. Box 47710

Olympia, WA  98504-7710

(360) 407-6485

Professional Experience

February 1988 to Present:  Environmental Investigations and Laboratory Services Program, 

Washington State Department of Ecology,Olympia, Washington
Water Quality Engineer. As a licensed Professional Engineer, conducts basin-wide studies of pollutant loading, fate, and transport. Recent modeling studies of stream temperature include basin-wide monitoring and analysis of the Wind River and Stillaguamish River. Directs complex water quality modeling studies throughout the state, resulting in recommendations for developing or changing departmental management strategies, policies, and regulations for water pollution control. Provides professional engineering expertise in environmental engineering, including technical review, evaluation, and recommendations on issues associated with modeling applications and maintenance of water quality standards. Provides supervision and training of staff.

April 1984 through January 1988:  Harper-Owes (currently named Harding Lawson Associates)

Seattle, Washington, Water Quality Engineer. Performed environmental engineering duties in the field of water quality assessment and modeling. Determined effects of waste water on water quality of surface and ground water. Independently designed, conducted, and managed projects in the field of environmental engineering for water quality assessment and modeling.

April 1982 through March 1984:  unicipality of Metropolitan Seattle, Seattle, Washington

Water Quality Scientist. Performed water quality data analysis and technical report writing. Summarized results of water quality monitoring studies in technical reports. 

January 1982 through December 1983:  Herrera Environmental Consultants, Seattle, Washington

Water Quality Scientist. Project manager for a water quality investigation of Wapato Lake, Tacoma. Managed investigation of effectiveness of environmental engineering controls of stormwater and lake quality. 

Education

1979 –to 1985:  University of Washington, Seattle, Washington

Master of Science in Engineering, Department of Civil Engineering

1975 to 1979:  Springfield College, Springfield, Massachusetts

Bachelor of Science, Environmental Studies
WILL KENDRA

Watershed Ecology Section Manager

Environmental Assessment Program

Department of Ecology

POB 47600

Olympia, Washington  98504-7600

Phone:  (360)407-6698

E-mail:  wken461@ecy.wa.gov
EDUCATION


B. S.  
Fisheries Resources, University of Idaho, 1981


M. S.  
Fisheries Resources, University of Idaho, 1983

EXPERIENCE


Fisheries Research Biologist






Washington State Department of Game, 1983-1985
· Conducted steelhead stock assessment for Washington

State as part of the Columbia Basin Anadromous Salmonid Stock Assessment project.


Aquatic Pollution Ecologist


Washington State Department of Ecology, 1985-1991
· Conducted water quality monitoring and assessment studies to determine the sources, effect, and fate of pollutants discharged to Washington waters.


Watershed Studies Manager


Washington State Department of Ecology, 1991-2001

· Managed a staff of 40+ environmental scientists, engineers, and hydrogeologists responsible for conducting a statewide water quality monitoring program on surface and ground waters including the development of Total Maximum Daily Loads (TMDLs) required under Section 303(d) of the Federal Clean Water Act.




