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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

Monitoring riparian conditions is imperative to the analysis of properly functioning habitat for anadromous fish and wildlife.  Conventional temperature data loggers measure temperature in increments, but require time to be implanted at the start of a season, field audited, and finally collected and downloaded at the end of a season.  Associated light measurements for riparian cover are taken with a hand held densiometer.  Ambient air temperatures are also taken separately.  If one unit could measure temperature and light, and this unit could be remotely accessed while remaining in channel for up to five years, data efficiency would increase, technician time for other applications would increase, and watershed monitoring would consist of a truly innovative method of data access.  Real time information transfer coupled with technology integration would allow “instant access” to data and provide a “snapshot” of a riparian site.  This real time data logger is proposed by EcoTec, a locally owned company out of Tygh Valley, Oregon.  The proposed real time loggers will transmit data by serially linking field information to a main receiver where it will be remotely downloaded to a computer.  These loggers will be designed to be inexpensive, rugged, and have a 5 year life span.  They will also utilize current technology for increased accuracy and built in calibration, thus reducing the time for field audits. The design will be adapted from the integration of existing off the shelf components and from other industries with extremely precise and inexpensive available technologies.  The monitoring of riparian climate is a critical piece of information for fish and wildlife restoration projects.  This innovative real time monitoring product can fulfill a current need for accurate monitoring and evaluation of riparian areas.  It will benefit fish and wildlife by increasing our understanding of riparian – in channel ecology. 

b. Technical and/or scientific background

In channel and riparian climate monitoring are essential to determine changes in local water temperature, the effects of tree shading over time, and riparian tree growth.  Thermal increase is accepted as causing a negative trend in the salmon biomass of an area (Binns, 1979, Platts and Nelson, 1989).
Increased concern about the status of salmon stocks in the Northwest has spurred the reestablishment of riparian areas.  However, once management practices change along these areas, monitoring of new vegetation and environmental variables, as well as documenting fishery resources status and trends is essential  (Polos and Phalen, 1992; Rogers, 1998).   Currently, local water quality monitoring is accomplished with the use of conventional data logger temperature monitors.  Vemco, HOBO, Onset, and Ryan are commonly used brands.  These units require standardization, implantation at the start of a season and field audits to insure Level A quality data (a precision of at least at +_1.0C and an accuracy of at least +_0.5C)  (Oregon Plan for Salmon and Watersheds Water Quality Monitoring Guide Book).  They also require pickup at the end of a season and time to download in the office.  Unidata loggers now are building in a remote download capability, but are not offering the capability of real time monitoring through serial transmission. 

During conversations with field personnel, estimated field time per season for temperature logger fieldwork on 22 sites is 97 hours (12.1 days or 2 weeks and 2 days).  Further analysis revealed 62 hours for 11 temperature monitors per season (5.6 hours / monitor / season) (pers com., Bessette).  Areas of low flow that may dry up during stressed periods and other environmental variables may result in a loss of data due to non-functioning loggers that are not discovered until the end of the season or during a field audit.  The real time data logger would allow technicians to check on a monitored site more efficiently.  In field checks at the end of a line would identify which loggers, if any, were non-functional.  Computer module checks would also indicate the same and could be done from the office.  Estimated time saved for the technician would be 27 hours (3.4 days). Or 1/3 of his time.  This is just for the water temperature monitoring.  The added features of integrated monitoring capabilities in one logger would allow for more data to be collected per site, minimizing human error and maximizing the monitoring effort for fish and wildlife.  It would also provide a real time snapshot of the monitored site making integrated information more readily accessible.

According to DEQ personnel, real time access to monitors would benefit the monitoring program by avoiding data delays from stranded monitors (pers comm., Lamb).  Field audits would still have to occur.  However, with available components from the medical technology arena that are extremely precise, accuracy of each unit would be built in at 0.1C, superseding the current Level A data quality parameters.  In addition, a self-calibrator would be built into each unit.  

The principal investigator on this project will be Irl “Mike” Davis, who has years of experience developing technologies and components for manufacturing.  Mr. Davis is co-owner of Tygh Ridge Ranch where the proposed research will be conducted.  He has access to current technology and a means of production.  Product assembly will take place in Tygh Valley, an economically depressed area.  

b. Rationale and significance to Regional Programs

The need for an integrated effective riparian monitoring system is crucial.  A real time data logger that can measure several points of data (water temperature, ambient air and riparian canopy) can provide an overall picture of an area.  According to the Northwest Power Planning Return to the River report,  “An integrated ecosystem monitoring and evaluation program with emphasis on suitable habitat is badly needed, in addition to monitoring of fish” (Northwest Power Planning Council, Return to the River, 2000)

  The 1994 Columbia River Basin Fish and Wildlife Program Section 7.8I.2 urges the Environmental Protection Agency and the Council to “coordinate development of a study plan to compile and evaluate existing water quality information, identify data gaps and priority problems, and recommend proposals to address gaps and priority problems”.  The gathering of accurate water quality information will be expedited by the proposed real time data logger.  With the resulting increase in technician time and availability of information, data gaps may be focused on and resolved more effectively.   Temperature may be monitored continuously, allowing for “real time” assessment of an in channel system, as in after a storm event, implemented conservation practices, and / or trends in fishery resources.

With the advent of the Conservation Reserve Enhancement Program (CREP), private landowners are encouraged to plant riparian buffers along anadramous creeks.  The goal is to increase by 100,000 acres the riparian density of private crop and grazing land and return these areas to a more functional hydrologic system that is conducive to supporting salmonids and their offspring.  The program is expected to improve the habitat of 19 species of Evolutionary Significant Units (ESU) of salmon and trout.  The NMFS Biological Opinion charges that “The near-term focus of the CREP monitoring program will be on project documentation, plant growth and survival, and the effects of riparian treatments on in stream water quality conditions. The extended response time associated with riparian forest growth and recovery necessitates a commitment to long-term monitoring. Mid-term monitoring will incorporate stream shading, temperature monitoring and channel morphology… “  (NMFS Section 7, CREP, 1999)

The final report of the Independent Science Group states that:  “A more precise inventory of habitat types is needed and coupled with research that demonstrates a suite of variables that can be used to describe habitat quality (McCullough and Espinosa, 1996).”  One of the areas that is listed for monitoring involves “riparian conditions (e.g., successional state, species composition; percent canopy; production rates; indices of grazing use and resilience to grazing; percent non-natives; seasonality of flooding).  It also states that “Habitat condition has to be recognized as a key element in monitoring and evaluating progress toward the Council's restoration goals”  (Return to the River – Final Report, 1996). 

Our proposed real time data logger fits all these monitoring requirements into a single, inexpensive unit.  In fact, one of our study sites will be on the headwaters of Dry Creek which is currently enrolled in the Continuous Conservation Reserve Program (CCRP), a similar program to CREP that promotes the development of a riparian buffer.  It is an anadromous creek, and is historically known to have supported the Middle Columbia River Steelhead (Oncoryhynchus mykiss).  The integration of information through real time analysis on two different watersheds will allow a comparative field-tested approach on this innovative form of watershed monitoring. 

c. Relationships to other projects 

Oregon Department of Environmental Quality

Efforts have been made in Hood River County and Wasco County.  The DEQ representative has worked with placement of monitors, download, and data analysis.  Protocol from the Oregon Plan for Salmon and Watersheds Water Quality Monitoring Guide Book is followed. TMDL studies have been ongoing in the Hood basin and FifteenMile Watershed, and are expected to start within the Deschutes (southern Wasco County).   Local relationships are utilized as a method of expediating fieldwork through cooperative partnerships.

Soil and Water Conservation Districts 

A local effort to monitor stream temperatures for minimum water quality standards is conducted under the supervision of the Oregon DEQ.  Conventional temperature data loggers are implanted in the following watersheds in Wasco County:  Fifteen Mile, Buck Hollow, and Bakeoven.  A field technician performs a preseason check, placement of monitors, a field audit, a removal of monitors at the end of the season, and a postseason check.  Hood River Soil and Water Conservation District also monitors water temperature in the Hood basin under the supervision of Oregon DEQ.

Oregon Department of Fish and Wildlife

Staff under the supervision of the Oregon DEQ does water temperature monitoring fieldwork.

The Confederated Tribes of the Warm Springs 

Staff under the supervision of the Oregon DEQ does water temperature-monitoring fieldwork.

EDN (Environmental Data Network) – A local group comprised of agency personnel and private landowners in Wasco County that was formed “To secure the infrastructure needed to provide Wasco County with a web based weather and environmental conditions database, through which computer modeling may be accessed for the purpose of crop and other natural resource management”  (EDN mission statement).  The possibility of tying a central data collection facility into a weather station is very likely and has been discussed with EDN. 

 e. Proposal objectives, tasks and methods

Objectives
 

Ultimate Goal:  Our main objective at EcoTec is to develop and test a prototype remote data logger that can record up to three points of data (ambient air, water temperature, and light), and make this data available in real time.  

Measurable in Biological Terms:  Produce a “picture” of riparian climate conditions that can be linked with fishery resources to determine in channel – riparian relationships

Time Frame:  By March 2002

Hypotheses:  Riparian conditions may be displayed in real time from on site loggers.  This is based on the Assumption:  The technology already exists.  It requires integration, packaging and field-testing.  EcoTec has already produced a concept data logger (see pictures following)

Resulting Products:  A hand held data logger that can measure three points of riparian climate data and display it in real time.  This product has further possibility of being produced by AD Electronics foreign contact, and assembled in Tygh Valley, Oregon.

The data logger will utilize existing technology such as existing software and computer hardware.  Transceiver technology (2.4 – 6.0 GHz) will be tested as an available mode of communication, utilizing existing industrial components such as the extremely accurate but inexpensive hardware used in medical industries.  Other components using the Motorola CMOS Chip set will be analyzed for prototype application.  Design and prototyping of the circuits will be developed and lab tested by EcoTec. 

The basic concept of our proposed data logger package is based on serially linking data from loggers or “piggybacking” information. (See Figure 1-v).  The information points will be transmitted via “bursting” thereby reducing the power required per unit.  This concept is presently being used in (1) satellite transmissions (2) consumer video/data transmitters (shorter distance) and (3) medical monitors for mobile patients). The information can be collected at the end of a line by a data collector or by a computer.  The “end of a line” may be placed in any convenient location such as an access road.  If linked directly to a computer, the information may be accessed at any time of day or night.  
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In summary, each data logger would be able to communicate with each other within ¼ to a ½ a mile of each other.  Each data logger would “pass” the “packet” of data from one data logger to another until the last data logger was reached.  The advantage of this arrangement is (1) eliminate manpower to retrieve data (2) reduce the costly transmission technology for longer distance (3) eliminate the concern for logging hard-to-reach locations (i.e. canyon’s, rivers, etc.).  The units will be able to be placed in the field for a minimum of one year and a proposed maximum of five years, continually collecting and transmitting data.  The manufacturing cost would be minimized by using existing technology coupled with offshore manufacturing and local assembly and testing.

The Data Logger technology will subsequently utilize other forms of communication technology as they become available.  Examples include:  bi-directional satellite communication and remote weather stations.  These are distinct possibilities within our rural area.


Tasks and Methods
 

Objective 1 - To produce a working model of a real time (RT) data logger for riparian               

                      climate application

Task 1(a) – Design RTdata logger using off shelf components - Outline off the shelf data loggers used within other industries. Data logger, transceiver, and sensors will be designed based on technology integration.  Components from existing industries will be utilized across lines.  Unit prototypes will be lab tested for communication relay capability and accuracy.  A self-calibration component will be developed.  The R&D will be flexible enough to allow for the current changes in technology.  
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Task 1(b) - Field test RTdata logger  - Remote field collection research will primarily be devoted to establishing the technical possibility to utilize short distance communication techniques. Utilizing data-packaging techniques to minimize power requires will be a secondary experiment to determine feasibility. This would eliminate the need for field technicians to work in very rugged environments where cellular coverage is non-existent.  Any in field difficulties will be lab modified and re-tested in the field.  
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There will be two test sites on Tygh Ridge Ranch – one will be in Butler Canyon, a heavily canopied system on the west side of the ranch, and the other one will be on Dry Creek, a sparsely canopied system on the east side of the ranch.  Both sites are in remote locations and require hiking or riding by horseback as a method of access.  

Task 1(c) - Produce quality real time data and link to fishery resource in stream  - Real Time data will be run for 6 months during the sampling season (May – October).  With assistance from ODFW and volunteer school groups, fisheries information will be collected and linked with on line data to produce graphs, tables, and other visual aids.

f. Facilities and equipment

The headquarters of EcoTec are within the old rodeo grounds on Tygh Ridge Ranch at Tygh Valley in central Oregon.  The ranch sits on a plateau and drains to two different watersheds.  Butler Canyon, on the west side is part of the Two Rivers Watershed (Tygh Creek and White River).  Dry Creek on the east side is within the Fifteen mile Watershed.   Field-testing of our prototype will be conducted in both creeks.  

The office of EcoTec houses the following equipment

Lab

Oscilloscopes (3)

Hewlett Packard (HP) Power Supplies (6)

Spectrum Analyzer (1)

Frequency Generators (3)

Field

Global Positioning System Units (3)

Digital Camera (2)

Office

Computers (Micron with monitor) – Dual Processors 

HP 2000C Laser Printer

HP Scan Jet ADF Scanner

HP Laser Jet 3100 FAX machine

HP E Size Plotter

Software:  Windows 2000, Arc View, MapTech, Terrain Navigator
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Section 4. Key personnel

Irl “Mike” Davis – Pricipal Investigator, Director and Co-owner of EcoTec, President of AD Electronics

Fara Currim – Program Manager at EcoTec

Kevin Loney – Engineering Technician

(Should funding be approved, an additional engineer will be hired to work solely on the RTdata logger project for the duration of 12 months – please see Budget)

The following pages contain resumes of EcoTec personnel that will be involved in the proposed RTdata logger project.

Irl Michael Davis

         Address




Contact Information

2017 Narrows View Circle Drive


Phone:  253-905-8099

#A-102






Fax:      253-853-5562

Gig Harbor, Washington 98335



E-mail:  irl@adelectronics.com

          Education

1971 Oregon Institute of Technology

BS Electrical Engineering

           Work Experience

1971 – 1978 
Xerox Corporation






Design Engineer – Palo Alto, California (1971-1972)







Design team working on the 4004 microprocessor






Equipment Control Manager – San Diego (1972-1973)







Responsible for $60 million dollar inventory and 







Project management






Customer Service Manager – San Diego (1973-1974)







Responsible for administrative billing and A/R






System Consultant – Santa Ana (1974-1976)







Sole responsibility for implementation of computer systems







(Sigma Systems) in 117 branches throughout the USA






Business System Consultant – Rochester, NY (1976-78)







Responsible for Latin America computer systems in 800







Branches, including Mexico, Central and South America.

1978 – 1980
General Electronics
Sales Engineering Consultant







Primarily design consultant for A-D and D-A







Converters.  Work used in aerospace and Industrial







Applications.

1980 – 1984
Terra Technology
National Sales Manager (1980-1981)







High Technology data logger systems for Nuclear power







Plants, Dam’s and Military munitions sites.






International Sales Manager (1981-1984)







Primarily responsible for Eastern and Western Europe

1984 – Present
A/D Electronics, Inc.
President/CEO

Founder of A/D Electronics.  Owns component-manufacturing facilities in Tanjin, China, Shenzhen, China and Shanghai, China.  Operational office in Hong Kong, Shenzhen, China and Seattle, Washington. Manufactures, distributes and sells electro-mechanical components throughout the world.  Primary markets in the USA, China and Europe. Employees: USA-30, Hong Kong-10, China –6,000 (includes state-workers)






Co-Owner of Tygh Ridge Ranch, a family ranch for five generations and of EcoTec - dedicated to the development of innovative technology for resource management  

FARA ANN CURRIM

P.O. BOX 188

TYGH VALLEY, OREGON  97063

Phone #:  (541) 544-2419

e-mail:  fara@centurytel.net
Education:  State University of New York at Purchase  (1990)

                     B/S – Environmental Sciences; B/A – Biology   

Thesis focused on analyzing hydrological and biological data within Long Island Sound to determine micro-invertebrate population fluctuations within a eutrophic system

CAREER EXPERIENCE
Program Manager at EcoTec (Present)

Responsible for startup company operation out of central Oregon.  Interface between local producer needs, natural resource issues, public agencies, and new technology developing in the area of environmental management.  

Watershed Technical Specialist at Wasco County Soil and Water Conservation District

Conservation planning for mostly agricultural landowners within a two county system.  Assisted producers in all aspects of operation.  Cooperatively designed best management practices such as:  terraces, buffers, micro-irrigation systems, irrigation ponds, and rotational grazing systems.  Prepared maps utilizing ArcView and field data from GPS units.  Developed applications for agency cost share programs.  Developed plans and contracts for Producers.  Worked with local public agencies such as NRCS, FSA, ODFW, DEQ, and ODA.  Organized workshops for landowners.  Prepared grant applications.

Independent Contractor for Public Agencies  (1996 – 1998)

Clark County Community Development -  Surveyed wetlands and riparian habitats, documented existing wildlife, and provided information to county 

State and Federal Agencies:  Co-conducted training sessions with Charlotte Corkran on field identification and survey techniques, using her field guide “Amphibians of Oregon, Washington, and British Columbia”.  Surveyed pre-timber sales.  Designed straight line transect survey for wildlife surveys.  Worked on radio telemetry tracking of nesting Western Pond Turtles with Washington Department of Fish and Wildlife.  Reviewed, edited, and produced comparitive study of habitat components within Eastside Ecosystem Project area.

Seasonal Field Work – U.S. Forest Service  (1995 – 1996)

Compiled hydrological measurements and information on riparian systems in Eastern Washington.  Compiled field data on songbird use of habitats with fixed point transect system in Montana.

Seasonal Field Work – Washington Department of Natural Resources  (1992 – 1994)

Conducted timber pre-sale surveys focusing on threatened species on state lands east of the Cascades.  Mapped sites of concern and trained future employees

Technical Assistant at WILDLANDS  (1992)

Assisted private company in native plant restoration of disturbed sites in eastern Washington.  Prepared proposals for contract bids and grants.  Hydro seeded areas as needed

Scientific Technician – Washington Department of Fish and Wildlife  (1991)

Collected fisheries data on two rivers for a 24-hour random creel survey.  Dissected fish and read coded wire tags.  Prepared report for information on harvest quotas

1410 Amber Blvd.

Puyallup, WA  98372

Phone 253-770-1331

Kevin Loney

Education
1981 - 1986
Washington State University
Pullman, WA

BS, Animal Science

Professional experience
2000 - Present
A/D Electronics
Gig Harbor, WA

Manager of Information Systems

(a) Responsible for all aspects of the companies Telecommunications and Computer systems.

March 1996 – May 1998   A/D Electronics                     Gig Harbor, WA

Manager of Information Systems

(b) Responsible for all aspects of the companies Telecommunications and Computer systems.

1987 – March 1996           Washington State University     Puyallup, WA

Research Technician II

(c) Conduct field studies along with sample and data collection.

(d) Responsible for data management and statistical analysis.

(e) Wet chemical analysis.

Manage laboratory personnel.

Publications and Abstracts
1. J.H. Harrison, R.E. Riley, K.A. Loney. 1988. Effect of type and level of buffer addition to grass-legume based total mixed rations on milk production and milk composition. Journal of Dairy Science, Vol. 71 Supp. 1.

2. J.H. Harrison, K.A. Loney, S.D. Soderlund. 1988. Effect of quantity of added lactic acid bacteria on fermentation of grass-legume forage. Journal of Dairy Science, Vol. 71 Supp. 1.

3. J.H. Harrison, R.E. Riley, K.A. Loney. 1989. Nutrient replacement value of corn-sunflower silage, alfalfa hay, canola meal, and whole cottonseed for the lactating dairy cow. Journal of Dairy Science, Vol. 72, Supp. 1.

4. J.H. Harrison, R.E. Riley, K.A. Loney. 1989. Effect of type and amount of buffer addition to grass silage-based total mixed rations on milk production and composition. Journal of Dairy Science, Vol. 72:1824-1830.

5. J.H. Harrison, S.D. Soderlund, K.A. Loney. 1989. Effect of inoculation rate of selected strains of lactic acid bacteria on fermentation and in vitro digestibility of grass-legume forage. Journal of Dairy Science, Vol. 72:2421-2426.
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