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Title
:


Echo Meadow Project - Winter Artificial Recharge to Cool Rivers 

Section 3. Project description

a. Abstract

     Presently most Rivers and streams in the Pacific Northwest do not meet temperature standards set under the Clean Water Act (CWA).  Planting trees to shade streams is the most common way of addressing high river temperature.  Tree shadings however have not shown to be an effective means to reduce temperature on larger streams to meet the standards of the CWA.  Echo Meadow Project has potential to address this problem.


The Echo Meadows Project is developed as a demonstration project that proposes to divert cold water during high winter flows of December through February from the Umatilla River, to be artificially flooded on specific contracted lands in the Echo Meadows near the town of Echo Oregon.  This process, recharges the shallow aquifers of the old flood plain, for natural filtration through the alluvial soils as it returns to the Umatilla River, cleaner and cooler (about 50 degree Fahrenheit) five to six month later (about July and August) substantially cooling the river and more beneficial to anadromus smolts migrating down river.  This recharge process mimics the natural river processes before development of existing infrastructures (farms, Interstate-84, etc). In a way we use the river to cool itself.  

This demonstration project is not limited to Umatilla River, rather it is the river we tried to implement this project.  Our goal is to show that river cooling by artificial recharge process should be used throughout the regions. 


     This project involves collection of field data, to establish a baseline of current conditions, development of an analytical model, and calibration and utilization of those data and model to assess the impacts of artificial recharge. This entails the following specific tasks: (a) Mapping of current land use, surface water and wetlands. (b) Analyzing diversions, application efficiencies and groundwater recharge. (c) Measuring and modeling groundwater movement and return flows to surface water. (d) Surveying and characterizing the principal riparian corridor. (e) Determine the long-term cumulative changes in groundwater levels, return flows (timing and amount), and river temperatures.

b. Technical and/or scientific background

     Presently most Rivers and streams in the Pacific Northwest do not meet temperature standards set under the Clean Water Act (CWA).  Planting trees to shade streams is most common way of addressing high river temperature.  Based on our 10 years of experience conducting aerial thermal infrared survey of thousands of miles of rivers throughout the Northwest, we have come to believe that tree shadings alone is not an effective means to reduce temperature on larger streams to meet the standards of the CWA.  Millions of dollars are being spend on planting trees ( it has other benefits beside temperature) without significant temperature reduction benefits.


To-date few realistic river temperature cooling projects have been offered.  For the past three years we have gathered half hourly river and air temperature measurements that shows river temperature generally follows air temperature.  Cooling air mass to cool river temperature in an outdoor setting is not possible.   To significantly cool rivers we propose adding cool water (about 50 degree F) to rivers during critical summer low flow period.  This will reduce overall river temperature. 

Simply stated, to implement a successful Winter Artificial Recharge project you need to know 1) Hydraulic Conductivity (water movement i.e. feet/day) of the soil in the flood plain, 2) the direction of water flow and 3) distance to the river.  All of these factors can easily be determined by simple hydrogeological investigation.  By adding cool winter water to a land mass to recharge groundwater in a known distance away from a river, one can estimate the timing, the amount, and the temperature of return flow into the river. 


The Echo Meadows Project is a demonstration project that proposes to divert cold water during high winter flows of December through February from the Umatilla River, to be artificially flooded on specific contracted lands in the Echo Meadows near the town of Echo Oregon.  This process, recharges the shallow aquifers of the old flood plain, for natural filtration through the alluvial soils as it returns to the Umatilla River, cleaner and cooler (about 50 degree Fahrenheit) five to six month later (about July and August) substantially cooling the river and more beneficial to anadromus smolts migrating down river.  This recharge process mimics the natural river processes before development of existing infrastructures (farms, homes, Interstate-84, etc).

Echo Meadow Project has potential to significantly reduce river temperature by adding larger quantity of cool water during critical summer low flow periods.  We developed this unique concept because of the following benefits: 

· Can significantly reduce river temperature to meet or nearly meet the CWA temperature standard

· Water recharged into groundwater will reach a constant temperature of 48 to 52 degree Fahrenheit (depending on locality) when discharging into a river

· The return flow to rivers can be timed to coincide with critical low flow/high temperature period of the year

· Adds more water to the rivers

· The return flow creates natural riparian zone vegetation along the stream banks

· This project can be easily transferred and duplicated in most other river basins in the Pacific Northwest

· It is simple 

· It is inexpensive 

· It does not conflict with other water users 

· It may resolve many water conflicts throughout the Northwest 

The Umatilla Basin has been intensively examined for a number of years by a variety of organizations, which have produced a comprehensive body of data and analyses of subsurface geology and groundwater. This local research is in the form of government reports, office memos, data files internal reports and similar materials. A library of these materials was amassed at Oregon State University during a two-month reconnaissance of the Lower Umatilla Basin in 1994 (Oregon Water Resources Research Institute, 1994). The most important of these documents are:

1. Oregon Department of Water Resources background report on the Umatilla Basin and an overview of water related problems there. (OWRD, Umatilla Basin Report 1988)

2. U.S. Bureau of Reclamations final Environmental Impact Statement for the Umatilla Project. (USBR by Montgomery 1986)

3. A comprehensive plan for rehabilitation of anadromus fish in the Umatilla Basin. (OWRD 1995)

4. Analyses of source of nitrates in ground water in the region, and the nitrate contributions from irrigated agriculture. (Pumphrey, et al, 1991; Grondin, et al, 1995; and IRZ Consulting, 1993)

The response to fresh water fish populations to riparian habitats has been explored in depth by numerous researchers, many of whom have focused their research on the Columbia River system. (Bayley and Li, 1992; Bayley, 1991 and 1995; Bayley and Osborne, 1993; Li, et al, 1994; Tait, et al, 1994)  These studies have established relationships between changes in stream discharge, temperature and quality and the abundance and diversity of fresh water fish species.


The present hydrograph of the Umatilla River may be one of the most important factors limiting the already successful recovery of salmonids. Higher water temperatures associated with low summer flows adversely affect salmonids. The warmer temperature may also alter the food chain undesirable to aquatic life. The Echo Meadows Project can improve these conditions. 

c. Rationale and significance to Regional Programs

A cool, clean river water is a significant aspect of a healthy habitat.  Most rivers in the Northwest do not meet water temperature standards during the low flow summer period.   

Echo Meadow Project is a pilot project that when proven can have a positive impact to significantly reduce river temperature throughout the Northwest.  Any rivers or streams in a flood plain (majority of streams) with shallow aquifers can use this river cooling method.  In a way we use the river to cool itself.   Following is list of regional benefits: 

· Can significantly reduce river temperature to meet or nearly meet (depending on amount of water recharged) the CWA temperature standard

· Water recharged into groundwater will reach a constant temperature of 48 to 52 degree Fahrenheit (depending on locality) when discharging into a river

· The return flow to rivers can be timed to coincide with critical low flow/high temperature period of the year

· Adds more water to the rivers

· The return flow creates natural riparian zone vegetation along the stream banks

· This project can be easily transferred and duplicated in most other river basins in the Pacific Northwest

· The return flow creates natural riparian zone vegetation along the stream banks

· It is simple 

· It is inexpensive

· It does not conflict with other water users 

· It may resolve many water conflicts throughout the Northwest 

d. Relationships to other projects 

This project could be an important element of healthy stream initiatives and watershed enhancement projects underway throughout the Columbia River Basin.  In particular it addresses ways to reduce high river temperature while at the same time add more flow and improve riparian zone vegetation.

This is a demonstration project that requires diverting water during high winter flow month.  Oregon Water Resource Department has granted this project a five years limited license to divert water from December through February.


Although this demonstration project is proposed as a regional project, locally data gathered from this project will benefit The Lower Umatilla River Groundwater Management Task Force Action Plan, as well as a successful implementation of this project will be a step toward removing of the Umatilla River from the EPA/Oregon DEQ’s 303 (d) list of water quality limited streams.  Also the Echo Meadows Project was mentioned as one of the solution in both the water temperature and the water quantity chapters in the recently completed Umatilla Basin TMDL Document.

This project provides a forum for rational discourse between farmers, Native Americans Tribes, State and Federal Agencies and the environmental interests.  It also establishes a basis for cooperation in the search and development of a viable low cost win-win strategy to improve water quality and realistic river cooling project.

e. Proposal objectives, tasks and methods

Objectives
 

The fundamental objective of the project will be to evaluate the use of excess winter flood flows to realistically cool river temperature and alleviate the environmental impacts of present developments.

The project develops an innovative and affordable technology, which can be widely shared and transferred to other Basins. The project is proposing to restore and enhance the hydrologic function of the area of the Umatilla River Basin near Echo Meadows by:

1. Developing a comprehensive understanding of the mechanisms that link winter flooding, return flows, groundwater quality, wetlands and aquatic habitat in the region.

2. Determining the effects on Umatilla River flows and temperature distribution during two years of groundwater recharging.

3. Evaluating the effects of return flow improvements on creating cold water refugias.

4. Determine if there are benefits to the farmer from winter flooding and how to compensate the farmers’ effort and expense.


Tasks and Methods
 

A monitoring plan was developed in enough detail to quantify the feasibility and benefits of Winter Artificial Recharge project (see enclosed hard copy).  Based on terms of a five years Limited License #00225, issued by the Oregon Water Resources Department, Umatilla River water will be diverted when flows in the Umatilla River are in excess of 600 cfs (minimum stream flow are set at 200 cfs).  Total water withdrawals shall not exceed 125 cfs. The monitoring plan will be conducted in three phases. 

1. Phase-1 will determine the effectiveness of the project by collecting baseline data during 2001.  

2. Phase-2 will be the implementation phase, the actual water application and data collection during 2002 to 2003. 

3. Phase-3 is annual analysis of data and determination of project feasibility during 2001-2003.

IRZ Consulting, under the sponsorship of Oregon Water Coalition has collected two and half years (1998-2000) of pre-baseline data. Water Coalition coordinator contacted and gained approval from 7 landowners to participate in the Echo-Meadow pilot project. Since then, we have installed and monitored over dozen groundwater piezometers (Temperature, Water levels, PH, Electric Conductivity), installation of temperature data loggers in the river and the piezometers, conducted three aerial thermal infrared survey of the Umatilla River, collected groundwater water quality measures (Temperature, PH, Electric Conductivity, Nitrate, TDS), and monitored soil moisture level in the fields.  No detail analysis of the data has been done to-date.

Following list Tasks and time-schedule for each task: 

Tasks/Schedule for 3 years of Pre-baseline and Baseline data collection, and 2 years of water application data collection.

	PRE-BASELINE
	

	Develop monitoring plan, contact landowners, and agencies
	January 1997 to December 1997

	Design groundwater monitoring grids
	January 1998 to March 1998

	Install groundwater monitoring grids
	April 1998 through 1999

	Aerial thermal infrared survey
	June, July, August 1998

	Data collection from grid to establish baseline of current water and land conditions
	March 1998 through December 1998

	Analyze data and make necessary changes to fill data gaps
	January to March 1999

	Repeat data collection from grid
	January1999 to January 2000

	Repeat annual report, analysis and recommend any necessary changes
	January 2000 to March 2000

	BASELINE PHASE
	

	Surveying sites to mean sea level
	June 2001

	Analyze data, recommend any necessary changes to monitoring grid
	January to March 2001

	Repeat annual report, analysis and recommend any necessary plan changes.
	April 2001

	Repeat data collection from groundwater monitoring grids 
	January 2001 to January 2002

	Repeat Aerial thermal infrared surveys
	June, July, August, October 2001

	WATER APPLICATION PHASE
	

	Water application of winter flooding
	December 2001thru February 2002

	Analyze data, recommend any necessary changes to the grid to improve results.
	January through March 2002

	Repeat annual report, analysis and implement any necessary plan changes.
	April 2002

	Repeat data collection from grid 
	January 2002 to January 2003

	Repeat Aerial thermal infrared surveys
	June, July, August, October 2002

	Water application of winter flooding
	December 2002 thru February 2003

	Analyze data 
	January through March 2003

	Final analysis and report on project to all participants
	September 2003


Phase-1. Baseline Data Measurement
Pre-Baseline data was conducted from April 1998 to September 2000.  It included partial list of the measurements listed below.  This pre-baseline assessment indicated that the project has merits and needs to go forward.

Baseline data will be collected from March of 2001 to November 2001. Actual water diversion to the fields will not start until after December 1, 2001. Baseline data will be used to quantify benefits of winter recharge and will include the following measurements:

1. Collect groundwater levels measurement on 10 or more sites within the project area by installing piezometers and using exiting wells for water level measurements.  Piezometers will be installed in a grid system stretching from south to north and to a depth below the groundwater level.  This will establish pre-project conditions and trends to compare with any winter water application.

Additional series of wells/piezometers will be installed and monitored up-gradient of all project activities.  These wells will be above the canal and near the vicinity of Echo.  The purpose of monitoring these up-gradient wells is to document the time of positive groundwater fluctuations of the recharge project. 

Piezometers will be installed along the southern bank of the Umatilla River in the Umatilla Meadow area.  Water level and temperature data will be collected weekly. Water conductivity may also be used as an indicator in some of the piezometers. Data loggers may be periodically installed in these piezometers to record fluctuations in groundwater levels on an intensive basis, such as when river stages are expected to fluctuate quickly due to changing irrigation diversions.

Shallow wells within the project area will be identified for routine water quality testing in accordance with the Water Quality Monitoring Plan. 

2. Collect daily weather data and calculate daily crop evapotranspiration rate.  This data will be used in a water balance, measuring the amount of moisture taken from the soil.  US Bureau of Reclamation Agrimet automated weather station (Echo station) located at the L&L Farm will be used for weather monitoring.  Further, the daily weather data will be used to correlate air temperature with river temperature.

3. Collect soil moisture data on selected fields located within the projects.  Soil moisture will be monitored using Neutron Probe measurements.  Soil moisture will be monitored on a weekly to monthly basis, depending on the variability of the soil moisture.  Baseline soil moisture fluctuations will be monitored during the 2001 irrigation season.  Soil moisture data will also indicate the amount, timing, and frequency of water application.  This will establish pre-project conditions and trends to compare with any winter water application.

4. Monitor Wetland area located in the northwest corner of Echo Meadows by measuring water level in the wetland areas.  Wetland areas may be an ideal location to apply additional water.  This application will recharge the shallow aquifer enhancing the river.  Upon written approval from the Oregon Water Resource Department or the Umatilla County Watermaster office, water may be applied to the wetland area during high spring flows.

5. Conduct an accurate survey of each Piezometer, well, neutron probe and other monitoring sites using a geodetic quality GPS receivers for positioning and a laser level for elevation.  This survey data will be used with our groundwater modeling and flow direction calculations.

6. Perform pump tests of existing wells.  These pump tests will monitor the groundwater levels of the pumping well and other nearby observation wells during an irrigation cycle (24-48 hours). The purpose of the pump test(s) is to determine the hydraulic conductivity and specific yield of the aquifer in the vicinity of the project so that groundwater return flow timing may be evaluated.

7. Develop an operational groundwater model of the project area.  An initial groundwater model will be developed, with existing data and many assumptions, to guide the location, timing, and quantity of recharge water.  The model will help to identify potential recharge locations and will provide a means of estimating the timing and quantity of return flows from a given application point.  

A more refined model will be developed based on the data collection of the trial applications and pump tests.  The operational model will be calibrated to this data and further used for the full application of water.  A properly calibrated model can be used for quantifying project return flows and timing, particularly if the positive inflections of water cannot be demonstrated with the well network near the river.  

8. Conduct an aerial infrared survey of all of Echo/Umatilla Meadows lands to establish baseline maps and land-use activities.  For best results, digital near-infrared system will be used.  Data from this survey will help identify the extent of existing land use, wetlands, ponds, etc. and will determine the impact of artificial winter recharge on the landscape.  GIS software will be used to establish baseline map.

Conduct required aerial infrared surveys of the Umatilla River.  Aerial surveys will consist of thermal infrared survey for temperature measurements along the entire river length and width in the project boundary area.  These surveys will help in establishing the baseline, identification of cold water refugia sites, and identification of any potential anomalies in the river.  All aerial surveys will be conducted at optimal times so that cold water seeps and hot spots can be best identified.

Data from temperature recorders will be used to field calibrate the aerial survey data.  Based on the first year's aerial survey, additional river temperature measurements may be added.

The infrared surveys and synoptic measurements of river temperature will establish points of discharge (cold water refugia) along the southern shore of the Umatilla River. Temperature data logger units (DEQ qualified devices) will be installed in the selected locations to measure river temperature on a 30 minute intervals.  Control loggers will be installed above the target reach, in both the river and in the Westland Irrigation Districts distribution system. Several loggers are installed throughout the river in the target reach.  This data shall be used in conjunction with historical drain return flow data provided by the Pendleton Watermasters office.

9. All data will be input in GIS software for further analysis
Phase-2 Water Application Measurements 

The actual water application period will start on December 1,2001 through February 28, 2003.  Data will be collected throughout the year to compare with the baseline data measurements.  All data will be input in GIS software for further analysis.  

The goal of these measurements will be to quantify the timing and quantity of all recharge water that is applied, potential losses to the atmosphere or runoff to drains, and to track the water from its’ application to discharge to the Umatilla River.  This will be accomplished through the completion of the following activities (described in details in Baseline above):

1. Continue to collect daily weather data and calculate daily crop evapotranspiration rate (water balance). 

2. Continue monitoring water levels and temperature in each installed Piezometer and well.

3. Continue monitoring water quality parameters as well as temperature and level in the river and canal system.

4. Continue monitoring return flows in the drains.

5. Refine the groundwater model to predict the quantity and timing of the recharge project.

6. Measure and recorded flows from head gates and turnouts on a daily basis.  Place of use will be identified, and water application quantities will be recorded.

7. Soil moisture will be read twice a week while water is being applied.  Accurately tracking soil moisture movement within the soil profile and horizontal water movement within the soil layers.  Soil moisture will be read on a less intensive basis during non-water-application period.

8. River hydrograph data will be collected from the existing river gages.

9. Data will be retrieved from all data logger units (groundwater levels and river temperature) as needed.

10. Water quality testing on wells will be conducted quarterly, in accordance with the water quality monitoring plan. 

11. Conduct an aerial infrared survey of all of Echo/Umatilla Meadow lands to compare land use/wetlands/ponds to the baseline survey. 

12. Continue with aerial thermal infrared surveys of the Umatilla River. 

13. All data will be input in GIS software for further analysis
Phase 3- Results and Deliverables

The goal of this project is to determine if winter artificial recharge, as proposed will produce a measurable impact on Umatilla River water quality (temperature) and/or quantity.  We will also determine if the impacts are at times particularly desirable for fish passage and water quality standards attainment (low flow summer conditions).  We intend to gather information to determine if the artificial recharge program should become a permanent part of the water management of the Umatilla River and other Basins in the Pacific Northwest. We anticipate that there will be enough information generated that State and Federal Agencies, Watershed Councils, farm organizations, and other interested parties in the Pacific Northwest can incorporate our findings to implement their own projects.  

Following is a discussion of the schedule of annual and final project deliverables (we will follow BPA’s reporting requirements):

1. Annual Report (within 4 months after annual applications of water):

Provide a list of project cooperators, places of use, and quantities of water applied. 

Provide mapping illustrating the above-mentioned items.

Provide graphical and tabular data sets on water quality, groundwater levels, soil moisture, river/canal temperatures, weather station data, river stage records and the aerial infrared surveys. 

Develop an annual report in which data will be summarized and compared to baseline data.  The report will be submitted to project sponsors and other cooperators for review, comment and modification. 

2. Project End Reporting
Conduct a survey of participating landowners and their impression of the benefits of the project.

We will use GIS software to help in analysis of all the spatial data, trending and developing conclusions.

Quantify the effects of the winter recharge on water quality, groundwater levels, soil moisture, river temperatures, and river stage.

At the conclusion of the project (year 2003), a final report will be prepared which will include all supporting data, findings, conclusions and recommendations.

Reports will be delivered to all project sponsors.

f. Facilities and equipment

N/A

g. References

Hard copy of Monitoring Plan entitled “Echo/Umatilla Meadows Project”.  This document was presented to Oregon Water Resources as a condition of receiving a five years Limited License for water withdrawal. It describes in detail the Echo Meadow Project; it shows location maps, the Monitoring Plan, and the implementation phase of the project.
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Fred Ziari - CEO


Agricultural Engineer
IRZ Consulting


Project Manager 

James Graham-RPG

Hydrogeologist


Principal Group


Hydraulic Engineer

William Reynolds-P.E.

Agricultural Engineer
IRZ Consulting 

Project Engineer

Paul Wattenburger-P.E.

Agricultural Engineer
IRZ Consulting 

Project Engineer

Robert Hoeffel



Coordinator


Oregon Water Coalition Coordinator
FRED A. ZIARI
AGRICULTURAL ENGINEER

PROJECT MANAGEMENT

EDUCATION

· Bachelor of Science, Agricultural Engineering

· Texas A&M University, 1977

· Master of Engineering, Agricultural Engineering

· Texas A&M University, 1979

PROFESSIONAL EXPERIENCE

· Mr. Ziari is founder and CEO of IRZ Consulting.  For the past 20 years, he has been involved in all aspects of irrigation engineering, hydrology, and water resource planning and development in the Pacific Northwest, the U.S. and overseas.  He has conducted over thousand irrigation and water management plan.

· He has been extensively involved in overseeing of irrigation system design, hydrology and water resources planning, water and energy conservation, aerial and satellite remote sensing.  

· He supervises all designs, interacts with IRZ Consulting engineers and scientists, assign project management, and makes sure that projects are on-time and within budget. 

· He has been involved in many watershed planning and assessments throughout the Northwest.  He developed and oversees a service using multi-camera aerial thermal infrared for accurate river temperature measurement and digital infrared camera in conjunction with GPS system for river riparian zone vegetation assessment. During summer of 2000, over 1500 miles of river and streams in over dozen watersheds have been assessed using this service.

· He has been involved in planning and conducting feasibility studies for the development of surface or ground water sources, canal and reservoir design and construction, watershed hydrology, water conservation and ground water pollution abatement. 

AFFILIATIONS, AWARDS AND RECOGNITION

· Chairman of Umatilla Basin Watershed Council Foundation

· Member of Umatilla Basin Groundwater Technical Committee

· National Energy Award for Irrigation Innovation from the U.S. Secretary of Energy

· Oregon Governor's Energy Award

· Agricultural Engineer of the Year, Northwest Section of American Society of Agricultural Engineers

· Hermiston, Oregon - Businessman of the Year

· Salem, Oregon - Chamber of Commerce Ag-Star Award

· Chairman of Hermiston Development Corporation, Water Committee

· Past Chairman of Oregon State University Hermiston Research and Extension Center

JAMES D. GRAHAM, RPG

Geologist / Hydraulic Engineer
EDUCATION
· M.S., Geology, Oregon State University, 1985 

· B.S., Geology, Central Washington University, 1979 

· Extensive post graduate course work in hydraulic engineering

REGISTERED PROFESSIONAL ENGINEER
Oregon Registered Professional Geologist, South Carolina Registered Geologist.

PROFESSIONAL EXPERIENCE
 Mr. Graham is President of the Principal Group.  He is a registered professional geologist and hydraulic engineer with twenty years of experience in environmental and geotechnical investigations, groundwater analysis, surface water hydrology and hydraulics, and surface and groundwater modeling.  Mr. Graham is the past President of the Oregon Chapter of the Air and Waste Management Association and has served on the State of Oregon Groundwater Advisory Committee.  He has been a key member of many recent water quality studies in the Northwest.

 Project manager for multi-year irrigation studies in the Umatilla Basin, Oregon.  Study has consisted of development of a groundwater model to access the timing and magnitude of irrigation return flows.

 Project Manager and Principal Investigator for multi-year groundwater studies in the Umatilla Basin, Oregon.  Studies have consisted of pump tests, modeling, and well log evaluations to determine the impacts of pumping irrigation groundwater wells on the flow of the Umatilla River. 

 Principal Reviewer for groundwater studies for the community of Rockaway Beach, Oregon.  Work consisted of aquifer pump tests to evaluate water supply alternatives for the community.

 Groundwater Explorations for Madigan Army Hospital, Fort Lewis, Washington. Principal investigator for a 4,000 gallon per minute water supply system for the hospital.  Investigated effects of pumping on the flow of the nearby stream were also evaluated.

 Groundwater Modeling Study for Bonneville Dam, Oregon.  Project manager for development of a groundwater model to predict groundwater quality and temperature changes resulting from lock construction.  Portland District, Army Corps of Engineers - Project Manager.

 Columbia River estuary study for the states of Oregon and Washington.  Evaluated the existing hydraulics, hydrology, and sediment transport database, develop a sampling and analysis plan for sediment sampling and sediment transport models.  Department of Ecology and Department of Environmental Quality - Hydraulic Engineer.

 He is the author or co-author of 8 technical papers.

WILLIAM N. REYNOLDS, P.E.

AGRICULTURAL ENGINEER

CHIEF ENGINEER
EDUCATION 

· Bachelor of Science, Agricultural Engineering,

· New Mexico State University, 1960

· Master of Science, Agricultural Engineering,

· University of Missouri, 1961

· Master of Business Administration,

· University of Hawaii, 1969

REGISTERED PROFESSIONAL ENGINEER
· Oregon, Washington, Hawaii, North Dakota

PROFESSIONAL EXPERIENCE

· Mr. Reynolds is a chief irrigation and hydraulics engineer with IRZ Consulting.  He has 36 years experience in irrigation engineering, civil and agricultural related design, water management, research and development projects both in the U.S. and overseas.  

· He has been involved in the design and construction management of numerous new center pivot, Micro and Drip irrigation systems in Washington, Oregon, Idaho, and many overseas countries.  He has designed improvements for existing irrigation and water supply systems.
· Currently providing engineering services to enhance flow and fishery in the Salmon Creek in Okanogan County Washington.  This is a cooperative effort between the Colville Tribes and Okanogan Irrigation District. The study identified seepage losses in the canals and laterals; proposed canal rehabilitations, spill reduction measures, automation and flow measurement devices; on-farm conservation measures and design of an alternative pumping stations to enhance instream fishery flows.

· He was a project engineer involved in redesigning 24 large river pumping stations located in Oregon and Washington (supplying irrigation water for approximately 150,000 acres) for the U.S. Army Corps of Engineers.
· He was Operations Engineer of Columbia River Farms, Paterson, Washington, where he  managed the operations and maintenance of the irrigation system and farm shops for a 10,000 acre farm and supervised a staff of 10 to 30 full and part‑time employees.
· He is a Certified Water-right Examiner.  He provides services relating to all phases of water rights application, transfer and certification. 
· He is author or co-author of 26 technical papers.

PAUL L. WATTENBURGER, P.E.,  Ph.D.

AGRICULTURAL ENGINEER

SENIOR PROJECT ENGINEER

EDUCATION
· Bachelor of Science, Agricultural Engineering

· Washington State University, 1976

· Master of Science, Engineering Science

· Washington State University, 1979

· Doctor of Philosophy, Agricultural Engineering

· Colorado State University, 1985

REGISTERED PROFESSIONAL ENGINEER
Oregon, North Dakota-Pending

PROFESSIONAL EXPERIENCE
 Dr. Wattenburger is a senior irrigation and hydraulics engineer with IRZ Consulting. His responsibilities have included design and evaluation of new and existing irrigation and water conservation.  He has designed numerous new irrigation systems and provided water management recommendations. 

 He was the project engineer for design and upgrade of 25,000 acres of center pivot irrigation system in Boardman, Oregon.  His duties included project management and design of pipelines, river and booster pumping stations, electrical panels, and all related valves and fittings.

 He was the project engineer for design of 18,500 acres of center pivot irrigation system in Boardman, Oregon. His duties included project management and design of pipelines, river and booster pumping stations, electrical panels, and all related valves and fittings.

 Recently completed a short and long-term irrigation conservation and water management plan for a 10,000 acres Hermiston Irrigation District, in Hermiston, Oregon.

 He developed irrigation conservation and water management plan for a 9,000 acres West Extension Irrigation District in Irrigon, Oregon.  

 He conducted a study that evaluated the impact of irrigated agriculture on groundwater quality in Umatilla and Morrow Counties for the Oregon Department of Environmental Quality.

 He has analyzed over six hundred irrigation systems in the Pacific Northwest.  Individual systems have varied in size from one pump, to multiple pumping stations and nearly 3,000 acres.  

 He is the author or co-author of 6 technical papers.
Robert E. Hoeffel,

Project Coordinator with landowners
1993 to 1999 -- Executive Director of Oregon Water Coalition, an organization of business and community leaders throughout Oregon that recognizes Agriculture as an important base of the economy throughout rural communities.  The main goal of the Coalition is to educate and foster cooperative efforts of differing stakeholders in regard to use of water within the State of Oregon.

Mr. Hoeffel will be the coordinator working with the landowners in the Echo Meadow Project.

PROFESSIONAL EXPERIENCE
 1993 -- Educational booklet “The Story of Oregon Water” (from an agricultural prospective)/ 
 IRZ  Consulting, Hermiston.  

 1994 -- Documentary film “ The Twice Promised River” depicting historical actions   that led to current land and water use conflicts and cooperative efforts.

 1994 to present - worked with Dr. Gary Reed, Superintendent, Hermiston Agricultural Research and Extension Center to develop an educational program “Status of the World Food Supply, Do We Have a Problem?” The program is in hard copy, slide presentation and on film. 

 1994 to Present -- Involved with the Umatilla Basin Watershed Council

 1996 to Present -- Member of the Umatilla Basin TMDL Stakeholders Advisory Committee, providing local input and approval of the TMDL. Participated in the Technical, Temperature and Sediment Committees for the Umatilla River TMDL Process.  This process is under the direction of a three-way partnership between the Confederated Tribes of the Umatilla Indian Reservation, Oregon Department of Environmental Quality and the Umatilla Basin Watershed Council.


 1950 to 1991 –Manager of Safeway Stores. He was managing an annual 12 million plus unit, consisting of 9 individual businesses and 137 employees. Completed many advanced management and Frontline Leadership Classes. 

AFFILIATIONS AND RECOGNITION

1981 “Business Man of the Year” Hermiston, Chamber of Commerce


12 years on chamber of Commerce Board of Directors

2 terms budget committee City of Hermiston, Oregon, 1 as chairman.

7 terms budget committee Port of Umatilla, 3 as chairman.

Eagle Scout, Boy Scouts of America


2 consecutive terms as President Coquille, Oregon, Kiwanis Club.


2 consecutive terms as President Hermiston, Chamber of Commerce
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�PAGE \# "'Page: '#'�'"  ��Describe the project and work to be accomplished. Specifically, describe how the proposal is innovative. Please limit to 300 words.


�PAGE \# "'Page: '#'�'"  ��Describe why your innovative project is needed. Specifically, describe the relation of your proposed project both to regional management objectives and to the goals and objectives of the � HYPERLINK "http://www.nwppc.org/ftpfish.htm#I1" ��1994 Fish and Wildlife Program�, � HYPERLINK "http://www.nwr.noaa.gov/1habcon/habweb/biops.htm" ��NMFS Biological Opinion�, or other plans. Make a convincing case for how the proposed work will further goals of the fish and wildlife program. Relate project objectives and hypotheses as specifically as possible to the fish and wildlife program objectives and measures or to other plans. Show how the proposed work is a logical component of an overall conceptual framework


�PAGE \# "'Page: '#'�'"  ��Describe the relationships and links between your project and other relevant projects in progress in the Columbia Basin and elsewhere. Put your project into the context of other work funded under the fish and wildlife program. Indicate how your proposed project relates to, complements or includes collaborative efforts with other proposed or existing projects, specifically those in your watershed, subbasin and province. If the proposed project requires or includes collaboration with other agencies, organizations or scientists, or any special permitting to accomplish the work, such arrangements should be fully explained. If the relationship with other proposals is unknown or is in conflict with another project, note this and explain why.


�PAGE \# "'Page: '#'�'"  ��e. Proposal objectives, tasks and methods


Present your project’s objectives, tasks, and methods to implement the tasks (use and expand upon the objectives and tasks from the Budget Tables in Part 1, Section 2). Present these in a numbered list; outline and link by objective, task, and method; and group appropriately to avoid redundancy.


�PAGE \# "'Page: '#'�'"  ��List the ultimate goals, visions, or long-term desires for your project (e.g., increase harvest, restore or maintain or protect a certain population, maintain species diversity, etc) and match these with regional management objectives and strategies. In addition, provide objectives that are measurable in biological terms (e.g., harvest rates at 1 fish/angler/day annually, number of redd counts, population targets) and have a time element (e.g., accomplish by August 2002). Research proposals must concisely state the hypotheses and assumptions necessary to test these. Non-research projects must also state their objectives. In addition to the broad goals and biologically measurable objectives of your project, clearly identify any products (reports, structures, etc.) that would result from your efforts, but be sure to describe the purpose that the products are intended to meet


�PAGE \# "'Page: '#'�'"  ��Under each objective, list the tasks and methods that will be used to meet the objective. Describe how the project is to be carried out based on sound scientific principles (this is applicable to all types of projects). Include scope, approach, and detailed methodology. Indicate how the innovative techniques and methods will further the understanding of fish and wildlife ecology, correct a specific problem in the basin, or broaden and better define the spectrum of management options. Concisely summarize the methods here in enough detail to satisfy peer review and cite references


�PAGE \# "'Page: '#'�'"  ��All major facilities and equipment to be used in the project should be described in sufficient detail to show adequacy for the job. For example, the proposal should indicate whether there are suitable (based on contemporary standards) field equipment, vehicles, laboratory and office space and equipment, life support systems for organisms, and computers. Any special or high-cost equipment to be purchased with project funds should be identified and justified. This section should be no longer than a few paragraphs.


�PAGE \# "'Page: '#'�'"  ��If you have key technical documents specifically related to your project that are cited and summarized in the proposal form, you may submit these as background reference material for the peer reviewers. These documents may include project master plans, monitoring and evaluation plans, watershed assessments, and peer-reviewed articles generated from the project. Please note that the ISRP and CBFWA will evaluate your project based on the proposal, so all critical information needs to be provided in the proposal. Simply referencing another document will not suffice. It is not necessary to send in cited material, but if you do, please note it in the right hand column of the reference table. If your document is available on the web (e.g. through BPA) please provide the web address. If not on the web, but you have an electronic copy please provide it by email or disc. If only available in hard copy send that. Send all materials to the same address you send the proposal form.


�PAGE \# "'Page: '#'�'"  ��Include names, titles, FTE/hours, and one-page resumes for key personnel (i.e. principal investigators, project managers, key subcontractors), and describe their duties on the project. Emphasize qualifications for the proposed work. Resumes should include name, degrees earned (with school and date), certification status, current employer, current responsibilities, list of recent previous employment, a paragraph describing expertise, and up to five recent or especially relevant publications or job completions.
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