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Project Summary

Much irrigation water in the United States comes from diversion dams.  These dams usually have concrete and steel fish bypasses that are often - too often are reported to work poorly.  This problem is decreasing fish wildlife resources leading to the current crisis of dam removals (140 in the past 5 years), openings, and increased fish water releases.  Recently designs of nature-like fish bypasses have been shown to work better than the concrete and steel counterparts in some cases, but little hard data is available on their performance.  The UN’s FAO has recently published a German a comprehensive summary of modern designs including many nature-like channels but no performance data.  The Project Objective is to collect and evaluate designs, operation and efficiency data for these new nature-like fish channels – especially as they might apply to the American spectrum of fish.  We propose a comprehensive collection and meta-analysis of the performance of these designs, and an integrated follow up study to gather unpublished operations and maintenance data.  The research will be to identify design successful design and operation parameters and obtain fish passage efficiency data from entities who have knowledge of the facility’s performance and problems.
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Remitted Proposals   (None)

Technical Content

Identification and Significance of the Problem

The problem of fish passage past diversion dams is well known and documented, so the specifics will not be repeated here.  Suffice it to say that, for the most part, the negative impacts of the current technology are in great need of improvement because current designs generally fail to attract and pass fish in a timely manner.  This problem leads to destroyed fisheries and species being listed as endangered, and now to subsequent dam removal.  New fish passages are being added to old dams, but dams around the world increasingly are being opened or removed (Maclin) simply because traditional fish bypass facilities do not work.  The removal or opening of the dams is a significant agricultural problem for both the direct impact on the fish resources, and because the dams are often used as a source of water for irrigation.  In California, and many other states
, for example, the state may be removing irrigation dams in the near future
. The huge Red Bluff irrigation dam (Weigmann et al) on the Sacramento River is now open most of the year, and is threatened for removal
 – all because of the lack of fish passage.

Even in dams that are not scheduled for removal, an increasing amount of water is being used to attract fish to traditional fish bypasses.  The attraction of fish to these artificial facilities is very difficult.

Rationale and Background

Rationale

The specific problem of fish passages around dams includes the difficulty of attracting the fish to the bypass and secondarily the difficulty of convincing the fish to go up the unnatural concrete fish passage channels in a timely manner.  These difficulties lead to poor efficiency at many fish passages.  To address these problems, there is a new approach to build long “round about “ nature-like fish channels (NLFCs) that are like artificial streams around the dams
.  The rationale for the NLFC design is to simulate a natural stream as closely as possible, and most importantly, a natural stream entrance.  This design apparently increases the attraction of the fish to the passage and therefore makes it more efficient.  Both percentage passing a dam and speed of passage are important for the fish to survive.  This natural design seems to hold great promise in many situations where there is enough room for such a design.

Background & Point of Departure

There are several new references for NLFC designs primarily put together by researchers at FAO (Kells et al).  Kell’s work, and the recent (2002) extensive FAO design book edited by Marmulla and Welcomme, have detailed descriptions of the engineering designs of numerous NLFCs.  The Marmulla book, in particular, is wide-ranging in its geographic scope – although light on the far east, as there are few installations there.  It is valuable because it contains detailed engineering design parameters.  American Rivers (Wildman) has a similar abbreviated on-line reference with less engineering detail.  There are other engineering references such as Gebler, on new NLFC designs in Australia and Canada.

References to date are excellent in describing the technology and engineering details
, but they do not report measures of fish passage efficiency, problems, O&M costs, or other salient features.  This performance and efficiency data is needed to evaluate the technology or to apply it to new or rehabilitation situations in the US.  Current researchers (Aarestrup) cite performance data, needed by agencies who are holding up projects looking for this information.  Agencies are hesitant to commit to this approach as there is little published record to date as referenced by Juergen in 1999 and Weigmann in 2003.  Older research, with first generation designs, produced mixed results in initial studies (Schmutz et al). More recently others are reported as being more successful (Aarestrup) although independent data is scarce.

The proposed research has three parts.  First, Davis Hydro will conduct a comprehensive meta-study of all existing and obtainable reports on performance of these facilities – especially in comparison with any alternates used.  Second we will follow up with field-work on the most applicable sites for analysis, and especially ones that are potentially applicable to American fish species and geomorphology.  In particular the sites in Canada, Germany and Austria will be visited with the expressed intent to understand what has been learned and what data collection is ongoing.  Finally we will make these data public in WEB based reports.

Fish passages are very political.  They are usually installed by agencies that have reasons to present them as working.  They are designed by engineers and biologists who have a stake in their reported success.  Their performance is almost universally observed and criticized by people and organizations that have agendas that are at variance with the owner or operating organization.  Further, and saliently, fish counting is very difficult and/or expensive, thus making the success or performance of the facility difficult to measure.  Finally, temporal variation in fish passage pulses, weather, and longer-term fish population dynamics usually have large influences and complicate analyses.

The first and simplest task for this research is to reveal the best performance data that exists; to analyze it for usefulness; to evaluate the results where possible; and to report the outcome in a manner useful for the design engineers and review biologists facing similar challenges in the US.  The second, more difficult task will be to build on those data a meta-analysis of what appears to be determinant variables across sites as derived from the composite cross-section of the temporal results from many sites.  In effect we will be conducting a cross-section of abbreviated time series analysis, recognizing that data sampling is often a series of artificial sequences such as Schmutz.  Next, we will integrate all partial and anecdotal results giving credence where due, and identifying potential biases when possible.

Anticipated Results and Outcomes

We anticipate fitting into and extending the Marmulla work by fleshing it out with the data on successes, costs and failures as well as all meaningful data available.  We will emphasize those results applicable to American problems that currently, or soon will, affect our natural resources and agriculture.  Our results will augment the FAO work with performance data and to place the complete report and data on the Web as it is being created
.

Further, under this contract, and as long as the contract and funding exists, we will use the Web data presentation as a discussion board for furthering the design and discussion of the NLFC designs and their performance.  Since we have no interest in any site or performance, or any reason to bias the evaluations, the site will provide a neutral platform for information on what today are always difficult biological and engineering decisions.

Finally, and significantly:  This is an 8-10 month effort by basically two people.  We are realistic that much of these data will not be available in any format that is easily tractable.  Most of the data will be in German.  Reports and copies of data often take a long time in procuring – especially when the results are not as publicly pleasing as they might be.  Therefore this is what is called a best effort study, and the emphasis will be on making public, not only the data, but the paths to that data so that as research goes on in the future, follow up, by any party, is simplified.  This is a methodological study as much as a data collection study.  Simply put, “How do you measure whether this fish passage design is better or worse than the unbuilt concrete alternative? (or no dam at all)  There is no direct answer, yet this is the question faced by most dam engineers today; our study will proceed to gather what data and methods it can to answer that question.


Significance of Research as a Foundation

Foundation for future Phase II work:

If a Phase II is granted, it will build on the understanding of the engineering and performance evaluation data and methodology gathered in Phase I.  The performance evaluation of these sites is difficult, due to the vested interests by nearly every party, and to the randomness of the biological processes and the difficulty of measurements.  Thus, a Phase II study is anticipated to be a continuation of the investigation and exposition of the NLFC technologies within the mirrored context of other fish bypass alternatives such as concrete fish ladders and locks.  The expanded Phase II would include more graduate students and training, and would extend into the Australian experience and into examining the best-practice (by species) NLFC engineering after a few years of observation.  The initial 8 month study will open doors and teach us what data can be obtained.  Phase II will allow for much more data collection and further field investigation using, for example, in part, native German speaker better able to extract this type of information.

We would also hope to address the problems of uniform data collection.  Counting fish requires differentiating by age, gender, and type; at present, this can only be done well by human observers.  Mechanical means, resistive, acoustic, imaging, all suffer from significant inaccuracies due, for example, to overlapping or quasi-stationary fish or noise from woody debris coincident with fish.  Phase II would have, as a minor focus, efforts toward homogeneity of data collection methodology.  We would not engineer new methods, but would focus on those methods that appeared to produce accurate, or at least precise repeatable estimates.  This secondary focus would be useful to move all data collections toward a common set of technologies for comparison purposes.

Who benefits: the technical, economic and social benefits of this project

With the completion of this work and its posting on the Web, a world-available resource will be created that is based on a priori extant facility designs and measured passage efficiencies that will help support the construction of better more efficient fish passages.  Because the report will be critical and provide an independent evaluation of the results, engineers and biologists will have a source of data from which they can make better environmental choices.  While current literature describes what has been built, this report will help to answer the central questions “Does it work?” and “Who benefits?”  Beneficiaries include everyone who derives benefit from the fish, or from the water that is not diverted from irrigation and hydropower for the fish, and everyone who needs irrigation water or water for hydropower.

In California, for example, a natural fishway several thousand feet long has been considered by the U.S. Bureau of Reclamation (Reclamation) at Red Bluff Diversion Dam on the Sacramento River, to support sturgeon and salmon passage around the dam. Two natural fishways are also being considered for the Farad Dam on the Truckee River in California (Weigmann).  These efforts have been put on hold pending further data and understanding of the effectiveness of the design.
Cost to benefit analysis

The estimated total cost of this study is targeted at $ 80,000, basically 1.5 people working for eight to ten months with a significant travel budget.  The benefit is difficult to calculate in that information to be created here will be a public good and quickly infused into a continuum of decisions being made on dam design, water diversions, fisheries maintenance, irrigation water, hydropower, canal levels, and similar decisions all across our economy and rivers.

Policy issues that might be affected by result

Policy is built on the conditions presented to policy makers.  If the technologies available to maintain and enhance fish while supplying irrigation and hydropower are more effective, then more water can be made available for man’s purposes.  Currently, we are questioning the removal of dams such as the one at Red Bluff in California.  If we can help it to pass fish, we will not have to remove it.  This is not policy change but simply a better choice for the US and the fish, under an increasing consciousness of our disappearing resources.

Technical Objectives

This is a meta-study that will gather all the performance
 data available on the different fish passage sites.  It is clear that much of the fish passage performance data will be indirect, and a large amount of the work will be a flexible data analysis to synthesize these data in so far as possible.  Part of the job will be a clearly documented paper trail pointing to ongoing monitoring studies and reports, contacts, and supervision organizations.

The technical questions needed to determine the feasibility of the Nature like approach are determined in these questions.  The first specific objective is very specific , we will ask the questions shown in Table I to representatives of the installation.  If the respondents do o not have the answers, we will use these questions as keys to ask who might have this information, or is it being collected.  The table I questions will be asked to document each variation of the technology as appropriate.
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e second specific objective is to make Table I information as useful and as public as possible with an interactive Web site containing the data, papers, analyses, our report and space and means for people to add to it easily.  It is recognized that fish passage is usually a political or at least a very public issue; our contribution will allow that process with as much public information as possible.

Work Plan

Detailed description of the research

The methodology underlying the questions will be to understand when, and how well NLFCs work.  The mathematical description of the upstream passage study measure might be expressed in a multivariate form as follows:



 E (T, P, S) = P(age, time (year, day, hour), G, O )

Where the efficiency, E is a composite of Time-to-pass and the Percentage-that-pass
.

· T is the time it takes for a fish to pass from below usually measured in hours

· P is the percentage of any run that pass

· S is the Species, sex, or other division  - defined as appropriate by interest

· Age (weight or length)

· Time refers to the appropriate time metrics such as hour of the day, week of the year

· G is a suite of variables that address the geometry of the site and has dimensions including distance entrance is below dam, distance downstream to previous rest pool, height of dam or length of run, cover, channel slope, length, pool spacing and similar geometrical measures.

· O are other factors that may be relevant such as temperature, other fish, discharge streams, streams, pollution, distractions, predation, factors unearthed during the study.

This specific form of the results and the exact data to be displayed will depend on what is found to be important by through the questions and reports received.  The above metrics (T through G) are a minimum set.  Although thought of as a multivariate problem, the supporting data will probably not lend itself to econometrics because of the diversity of the measures used, natural variances, and the paucity of the data.

The downstream measure of efficiency does not have the time element, and is defined as the percentage change in the number diverted by the array when it is on as opposed to off
.

Tasks Duration and Task Staffing

1. Create database of sites to measure performance  ( 0.2 months)

· Gather additional data from FAO staff and consultants (included in budget).

· Interview the authors and consultants on their suggestions for references and people

· Add any additional initial sites as appropriate

· Request/gather public site literature from all sites

Personnel: Ely, G. Student FAO authors (as consultants), and other interested parties.


Work Product: Database of sites, people, contacts


How and Where: From Davis California, Portland Maine  by Phone

2. Review Questions ( 0.3 months)

· Discuss in-house and with other biologists the questions listed in Table I

· Discuss with decisions makers for the Bureau of Reclamation, US Army Corps of Engineers, FERC, and other agency biologists what questions they need answers to prior to their decisions on dam disposition or bypass conclusions.


Personnel: Ely, overseen by Cech, possible comments by Bur. Rec, Corps.


Work Product:  Core questions and updated Table I


Where & How: In Davis with Cech and in California and by phone with agency folks.

3. Pilot Field Studies  (1.0 Month)

· Call and investigate US and Canadian Sites administering questionnaires

· Visit local Canadian and US sites as seems fruitful

· Call and line up correspondents for sites in Canada, Australia, Germany, Austria, etc.

· Translate questions into German, distribute and review questions and approach

Personnel: Ely, G. Student, Possible Review by Cech

Work product: Initial Data, Modified questionnaire and approach

Where and How: Calls from Portland and Davis, Travel to US & Canada sites mostly by car and Plane. .

4. Administer Questionnaire/Investigate  (5 – 7 months)

· Talk to all sites and address the questions in Table I as a means to identify information.

· Follow up on-site for the most data-productive sites (Europe and North America only)

· Collect and compile information iteratively as we better learn critical questions beyond Table I

Personnel: G. Student & Ely, Reviewed by Ely

Work product: Data and Tables

Where and How: Phoning from Portland, Travel to potentially fruitful sites

5. Draft Publishing   (.5 Month)

· Formulate draft reports and circulate

· Post on the Web the data and references as gathered

· Review by interested third parties: Bureau, Corps, FERC

· Clean-up and get final data

Personnel: Ely & G. Student, Review by Cech, Web support

Work product: WEB data, WEB reports for comment and review

Where and How: Draft summaries in Portland:  Final production and draft discussions in California with Cech and agencies

6 Formal Reporting   (0.5 Months)

· 
Other reports & Forms (Progress, AD-416, 417,421, SF-269) – per contract

· 
WEB Report maintained for at least 1 year

· 
Prepare Final Reports per contract

Personnel: Ely, G. Student, Burkhart WEB support

Work product: Formal Reports

Where and How: All final work to be done in Davis

Total time requested for this study is 10 Months.  We can shorten it to 8 and will do so if necessary or advisable to qualify for Phase II.  However, we know from experience that many reports are slow in coming from European sources and it takes time to get information from public bodies, thus if possible, we would like slack of 2 months in TASK 4 above.

Methodology

We will start from three places:

1. WHERE: The detailed engineering and site listing provided in Marmulla, extended incrementally to best match data available and the needs of American fisheries.

2. WHAT: We will carefully review with decision makers in agencies such as Bureau of Reclamation and the Corps as to what are the critical questions they need answered to make decisions concerning feasibility of fish bypass design at their facilities.

3. WHEREFORE: Finally, we will review with biologists, as we go, whether we are asking the right questions.  Often research answers applicable unanticipated questions, or offer insight not yet understood in the literature.  This we expect.  Each project biologist may have recently learned features of design, or the design process that should be reported on and explored at other sites.  Thus, the list of questions in Table I is a starting list without the analytical depth we will acquire en route for feasibility determination and application domain..  These questions are the data elements to be reported, but equally important, they form a discussion document template with which we will start the dialogue on each site.

Feasibility -

This study is feasible.  There are no technological hurdles.  Dr. Ely has been working on small hydro, as a marine engineer and surveyor, and as an active environmentalist for many years;  he is Marketing director for ADM (now part time) and has overseen and administered in tens of complex energy efficiency surveys.  Additional advice is expected from the fisheries faculty at UC Davis with whom Dr. Cech and Dr. Ely are familiar.  Reporting will be under the production of all staff, and the content responsibility of Dr. Ely with review by Dr. Cech.  Web-site creation and any created bulletin boards and list maintenance will be by Mr. Burkhart of Documagik (Sacramento), a WEB design/maintenance company.

The critical question is, “Over what range of species, habitats, migration patterns, climates, and local physical requirements is this technology feasible.  This is the singular focus of this work.

Key Personnel

This study will be directed by Dr. Richard Ely under the guidance and collaboration of Dr. Joe Cech and most likely a graduate student or recent graduate of UC Davis next year.  In Phase II, we anticipate a staff Research Associate in Germany, to help with data collection.  Many of the sites are in Germany and Austria.  A minor task item in Phase I will be to identify that associate.

Resumes of Ely and Cech are enclosed as Attachment I.

Relevant publications in this topic area.  None. The Davis Hydro.com and electricvalves.com sites speak for themselves.   Dr. Ely’s publications are listed on the resumes on those sites. 

Facilities and Equipment

No facilities are needed for this study other than an extensive office and communications.  Davis Hydro, LLC can supply all needed office facilities.  Current office includes 4 networked workstations, three phone lines, fax, DSL, and VOIP communications.  Software includes SAS, SPSS, and all Microsoft Office products and all necessary Cad, Graphics and Web creation software.

Outside Services

Dr. Joe Cech of UC Davis has agreed to act as an outside consultant.  He is a world expert in fish kinesthetics.  He will have no specific responsibilities in the project.  He will be available to review the questions, data, and results.  The graduate student (or graduated student) will be very familiar with fish energetics issues. (See Cech’s letter for thoughts on staff). 



Other services will be an interactive Web site creation by Documagik (Richard Burkhart) who has created numerous web sites including the relevant:  davishydro.com , Magnesense.com , electricvalves.com , and daviscollaborative.com in cooperation with Dr. Ely.  Finally, possibly a Student Research Assistant from UC Davis may be used for research of the Asian installations, depending on availability
.  We may also employ, as necessary, FAO contractors as consultants to acquire information including contact information on projects they are familiar with beyond what went into the FAO reports.

The Public Interest

Dams supply irrigation water and  hydropower.  The new emphasis on preserving our fisheries resources is impacting dams significantly.  Some are being removed, other are being considered for removal, and others are open much of the year for fish runs.  In addition, even where the structure is not changing more and more water is being released as an attraction from to encourage fish to go up existing concrete fish ladders.  This leaves less for irrigation, hydropower, and recreation
.  Nature like fish channels are economical, pleasant, possibly efficient alternatives for fish passage that may preserve the dams and water for hydropower and agricultural uses.

Thus the proposed research has good potential to protect natural resources and the environment, while helping create and maintain an affordable food supply.

The public interest is served in this study by placing all information gathered in the public domain for use in designing public, private and agency facilities that are directly and indirectly enjoyed by the public. The required private sector “potential commercial outcome” to Dr. Ely is to consult in the future for his own benefit in this field after the study.


Potential Post Application

This research is immediately applicable and will be developed through r Web communication as there is currently a great demand for this type of information.  Getting fish past dams - especially endangered species of fish past hydro and irrigation dams has become a national priority.  This research is in the public sector with no commercial interests include prospective consulting on this technology.  In this type of research it often helps to focus on the user.  In this case, we have an immediate application at the Red Bluff dam on the Sacramento River (Weigmann) which is supplying irrigation water to much of the northern central valley agriculture and is in danger of being removed due to fishery passage issues.  The alternative cost of supplying water to these farmers is enormous.

On a different scale, Davis Hydro operates small hydro plants.  One of these is on the Dog River in Vermont.  It is the best trout stream in Vermont
, and we are the only hydro site on the river.  There are other small dams on the river, and we want to provide bypasses for the trout and bass around those dams.  We will propose to design and help build such a facility for the state at one of the dams on the River.  We also operate a small hydro facility on the Indian River in western New York.  On this facility we have constructed a rudimentary natural fish bypass.  We will use the research in this study to improve that fish bypass facility.

Related Research

Current research in this field is being done on a site by site basis according to informal contacts and queries about other meta-analyses.  The last widespread analyses in this technology was done in the late 1990’s (Juergen) and the results were inconclusive.  Odeh (2000) Larinier (2002) and others put this technology in perspective, but no performance data are available.  Because this type of fish bypass has associated with it extensive “feel good”, community environment, or quality of life amenities, independent evaluations must be found.  As yet are no known cross project analyses.

Should they be found, they will be incorporated and expanded on within this work.  As discussed above, these are difficult data to collect, difficult to understand, and for many reasons often difficult to acquire.  It is entirely possible that multiple researchers looking at the same sites come to quite different conclusions.  It is not happenstance that there are detailed engineering design information available and almost no analyses.  Even if there undiscovered fruitful multiple multi-site analyses going on, the applicability of these data to the American set of problems provides a responsible extension of that – as yet undiscovered work.

Current and Pending Support

None, however there is another Davis Hydro SBIR Wildlife proposal to USDA.  This alternative proposal is to study a particular moving bubble curtain technology to herd fish in the field toward fish bypass facilities.  The difficulty of fish of finding the bypass facilities and inducing fish to enter them are major components of the passage problem.

Davis Hydro cannot do both research proposals in the same time frame.

No other support is anticipated for this meta-analysis project.  The Bureau of Reclamation is interested and has expressed a willingness to explore full-scale tests if this idea proves useful in Northern California.


Budget

Budget Narrative:

Salaries and wages:

Dr. Ely, is paid at the rate of $ 60 per hour, when acting as PI, and $ 45 when he is acting as a Research Assistant.  There is provision in the Budget to pay the Graduate student up to $ 45 dollars an hour.  Others to be identified, specifically contacts in Germany and at the FAO during the contract, will be paid token amounts, if necessary, to elicit information, contacts, reports, etc.

Equipment; Materials and Supplies:

None significant other than computer maintenance and paper.

Travel

There are three trips planned out of the US.  One to western Canada sites flying from Davis to Canada, and driving.  Only Dr. Ely will go.  The second to eastern Canadian sites and Portland Maine both for internal coordination.  Transport will be by plane to Montreal, then a loop through the most fruitful sites.  Again only Dr. Ely will go.  Third, a trip through lower and central Germany and possibly to Austria to meet with the large number of sites there.  Transportation will be by plane to Germany, and car within Germany and Austria.  This is where most of the work on this technology is being done.

The costs of these trips is not known in detail at this time for several reasons.  Dr. Ely has family in Europe and may be able to combine trips there.  Second the locations in Canada and the US may be combined with other work to minimize total cost.  Finally, we will not know which sites to visit until a careful analysis of what contacts can be established, and what data is available and forthcoming from each site.  Some known sites, while interesting and beautiful, will have no data, and are unlikely to generate any.  This needs to be determined before a schedule of on-site visits is made.

Other Direct Costs


Dr. Cech will be contributing without fee.

Indirect Costs and Fee

No fee is expected, and indirect costs are estimated.  As is true with most very small contractors the INDC’s are far in excess of what can be charged to any set of projects project.  Taking a token 10 % is a token compromise between what has been spent – closer to 30 % and what is reasonable to change a single project.
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See: http://www.energy.ca.gov/review/PIEREA/hydropower/Fish_Passage_Draft.pdf
Wildman, L. et al  An Illustrative Handbook on Nature-Like Fishways -American Rivers, Glastonbury, CT ~2002. Note: This is a summarized version focusing mainly on Germany, but discusses briefly 85 installations.  See  http://www.amrivers.org/doc_repository/AFS_Paper.pdf       {large}

Attachment I      Agreement Letter and Resumes



Agreement Letter:   Joe Cech,



Resumes of   





Richard Ely, Ph.D.  P.I. 





Joseph  Cech, Ph.D.

Joe Cech, PhD

Professor of Fisheries Biology

Department of Wildlife, Fisheries & Conservation Biology

  1393 Academic Surge

  University of California 
  Davis, CA 95616-8751
  Phone:  752-3103
  Email:  jjcech@ucdavis.edu


August 22, 2004

Mr. Richard Ely,

Davis Hydro

27264 Meadowbrook Drive

Davis, California  95616 

Re:  Fish bubble herding   and  Natural fish passage proposals

Dear Dick: 

Thanks for the offer of some consulting monies on these projects.  I would be glad to assist you with them (i.e., as an unpaid "consultant" -- the University already pays me a salary to pursue such activities).

My current graduate students are already involved with classes and thesis projects of their own.  However, there would be a recent graduate (Bachelors degree) person available for the study, if it would be starting relatively soon.  The person has worked in my lab for > 1 y and recently took my field class.  This person would be a full-time "Junior Specialist" who would earn $2,587/month in salary plus about $647/month in benefits (= $3,234/month).  In my opinion, the same (full-time) person could handle both the library and the field approaches.  If the grants covered the person's salary and benefits, plus some needed money to cover supplies, travel, and any equipment needs, that should handle the direct costs.  Indirect costs (@ 48.5% of direct costs) would be needed for a UC Davis contract or grant.  If the money could come in as a gift, most of the indirect costs are avoided (There is now a "gift tax.").  "Gifts" might be difficult to arrange through your funding source.

The other aspect that comes to mind is the structures ("needed baffles or obstructions") that we may like to put into streams.  We would have to go through a permitting process for these (and for the bubbling tubes, etc.), and we would have to arrange some security system for these.  (It's absolutely amazing what some people will do to anything that looks scientific/valuable in "natural" areas!)

In any event, go for it, they are both good projects, I will help. 

Joe    { as if signed }{  via E-mail } 
 Richard D. Ely

Davis Hydro  Davis, California

Education:  Four graduate degrees including: MS in engineering at Berkeley; PhD in Economics from the University of Connecticut, and an undergraduate degree and graduate work at MIT.

Related Energy Experience

Currently: For Davis Hydro, he is operating several small hydro projects across the US.  He has just completed directing an internal combustion engine research project for EPA and for the CEC he completed a research project on an innovative fish passage.  He is currently licensing two new micro-hydro projects and building land based archaeological survey equipment. 

ADM Associates: For the past 6 years he has served as the Marketing Director and a Senior Engineer.  Previously at ADM, he was a Senior Project Manager, and a Senior Economist.  He helped create the “third party” Energy Efficiency program with the CPUC.  He moved ADM from an energy program evaluation company to its becoming the major source of new ideas for the IOU’s in Energy Efficiency in California, and a major program implementation contractor.

Privately: Recently, he assisted the CEC by operating the PVUSA at Davis.  With others, he owns and operates a 0.75 Mw IPP site in New York and a 200 KW site in Vermont. – Previously, he has worked as an IPP, hydropower equipment manufacturer, regulatory economist for several states, design engineer and green power advocate for NEES and numerous environmental groups.  

Management experience includes Project Management at ADM for four years, Chair of Sierra Club New England Energy Committee for several years.  Program Manager for several New England energy regulatory agencies.  Geophysical survey manager for Ocean Systems (a large marine services company).  He developed the first Solar Energy Day event (pre-earth day) for the Sierra Club.

Product development experience:  With a partner, started and operated a hydropower turbine company producing 20 sub-megawatt turbines.  He has developed markets and managed surveying services for Ocean Systems.  He has assisted in the design, and construction supervision of a new container port for Boston.  With Jerry Browne and the Sierra Club, he designed the first Green Power Program for NEES (NEESPLAN).  Currently, patenting fish herding technology

Public Policy (on energy issues):  PURPA instigator, active Sierra Club “Guardian”.  Represented governors’ offices, and numerous Commissions and environmental groups.  Currently active in Green Power initiatives and RPS legislation in California.  

Reference projects, papers, and longer resume are at:  davishydro.com, electricvalves.com, and daviscollaborative.com.

JOSEPH J. CECH, JR.

University of California, Davis


EDUCATION 

B.S. University of Wisconsin, Madison, 1966 (Zoology)

M.A., Ph.D. University of Texas, Austin, 1970, 1973 (Zoology)


POSITIONS 

Resident Zoologist, Sea Search I, R/V Dante Deo, Caribbean Sea and S. Pacific Ocean, 1965-66; Research Asst., Univ, Texas Marine Sci. Inst., 1966, 1968-72; Teaching Asst., Univ. Texas, 1967; Research Assoc. Univ. Texas Marine Sci.Inst., 1973; Research Assoc., The Research Institute of the Gulf of Maine, 1973-1975; Lecturer, Univ. Maine at Portland-Gorham, 1975; Asst. Professor 1975-1981, Assoc. Professor 1981-1987, Professor of Fisheries Biology, Univ. California, Davis, 1987-present; Associate Editor, Transactions of the American Fisheries Society, 1991-1993; Chair, UC Davis Dept. Wildlife, Fish, and Conservation Biology, 1992-1997; Member, Copeia Editorial Board, 1997-1998, 2000-present.


AWARDS AND HONORS 

Member: Phi Sigma, Phi Kappa Phi, Sigma Xi; NIH Predoctoral Fellow 1970-73; Invited participant: NATO Advanced Study Institute on Environ. Physiol. Fishes, 1979, Lennoxville, Quebec; NATO Advanced Research Workshop on Evol. Biol. Primitive Fishes, 1985, Bamfield, B.C. Canada; IUPS Discussion Panel on Controversies: Circulation and Respiration, 1986, Vancouver, B.C.; Organizer: 2nd Biennial International Symposium on "Fish Physiology, Toxicology, and Water Quality Management", 1990, Sacramento, Calif.; Invited speaker: 3rd Biennial International Symposium on "Fish Physiology, Toxicology, and Water Quality Management, 1992, Nanjing, PRC; Fellow: American Institute of Fishery Research Biologists, 1992; Honorable Mention, Most Significant Paper in Transactions of the American Fisheries Society, Vol.121, 1992; Outstanding Faculty Adviser Award, College Agric..Environ. Sci.: 1992-93; Plenary speaker, "High Performance Fish" First International Fish Physiology Symposium, Vancouver, B.C.: 1994; Excellence in Fisheries Education Award (with P.B. Moyle), American Fisheries Society, 1995; Fellow: American Association for the Advancement of Science, 1996; Oustanding Mentor Award: UC Davis ProFemina Research Consortium 1997; Mentoring for Professional Diversity Award: Equal Opportunities Section, American Fisheries Society, 1999. Award of Excellence, California-Nevada Chapter, American Fisheries Society, 2000; Congressional Legion of Honor, Physiology Section, American Fisheries Society, 2000.


SELECTED PUBLICATIONS (from >100 peer-reviewed articles and books) 

Cech, J.J., Jr. 1990. Respirometry. pp. 335-362. In: C.B. Schreck and P.B. Moyle (eds.) Methods for Fish Biology. American Fisheries Society. Bethesda.

Sanderson, S.L., Cech, J.J., Jr., and Patterson, M. 1991. Fluid dynamics in suspension-feeding blackfish. Science 251:1346-1348.

Cech, J.J., Jr., R.G. Schwab, W.C. Coles, and B.B. Bridges. 1992. Mosquitofish reproduction: effects of photoperiod and nutrition. Aquaculture 101:361-369.

Sanderson, S.L. and Cech, J.J., Jr. 1992. Energetic cost of suspension feeding vs. particulate feeding in juvenile Sacramento blackfish. Trans. Am. Fish. Soc. 121:149-157. 

Young, P.S. and J.J. Cech, Jr. 1993. Improved growth, swimming performance, and muscular development in exercise-conditioned young-of-the-year striped bass (Morone saxatilis) Can. J. Fish. Aquat. Sci. 50:703-707.

Heath, A.G., J.J. Cech, Jr., J.G. Zinkl, and M.D. Steele. 1993. Sublethal effects of three pesticides on Japanese medaka. Arch. Environ. Contam. Toxicol. 25:485-491.

Young, P.S. and J.J. Cech, Jr. 1993. Effects of exercise conditioning on stress responses and recovery in cultured and wild young-of-the-year striped bass, Morone saxatilis. Can. J. Fish. Aquat. Sci. 50:2094-2099.

Heath, A.G., J.J. Cech, Jr., J.G. Zinkl, B. Finlayson, and R. Fujimura. 1993. Sublethal effects of methyl parathion, carbofuran, and molinate on larval striped bass. Amer. Fish. Soc. Symp. 14:17-28

Cech, J.J. Jr., D.T. Castleberry, T.E. Hopkins, and J.H. Petersen. 1994. Northern squawfish, Ptychocheilus oregonensis, O2 consumption and respiration model: effects of temperature and body size. Can. J. Fish. Aquat. Sci. 51:8-12.

Cech, J.J., Jr., D.T. Castleberry, and T.E. Hopkins. 1994. Temperature and CO2 effects on blood O2 equilibria in squawfish, Ptychocheilus oregonensis. Can. J. Fish. Aquat. Sci. 51:13-19.

Sanderson, S.L., J.J. Cech, Jr., and A.Y. Cheer. 1994. Paddlefish buccal flow velocity during ram suspension feeding and ram ventilation. J. Exp. Biol. 186:145-156.

Yoshiyama, R.M. and J.J. Cech, Jr. 1994. Aerial respiration by rocky intertidal fishes of California and Oregon. Copeia 1994(1):153-158.

Hopkins, T.E., M.B. Eldridge, and J.J. Cech, Jr. 1995. Metabolic costs of viviparity in yellowtail rockfish, Sebastes flavidus. Env. Biol. Fish. 43:77-84.

Cech, J.J., Jr. and M.J. Massingill. 1995. Tradeoffs between respiration and feeding in Sacramento blackfish. Env. Biol. Fish. 44:157-163.

Moyle, P.B. and J.J. Cech, Jr. 1996. Fishes: an introduction to ichthyology. 3rd ed., Prentice Hall.

Cech, J.J., Jr., S.D. Bartholow, P.S. Young, and T.E. Hopkins. 1996. Striped bass exercise and handling stress in freshwater: physiological responses to recovery environment. Trans. Am. Fish. Soc. 125:308-320.

Young, P.S. and J.J. Cech, Jr. 1996. Environmental tolerances and requirements of splittail. Trans. Am. Fish. Soc. 125:664-678.

Heath, A.G., J.J. Cech, Jr., L. Brink, P. Moberg, and J.G. Zinkl. 1997. Physiological responses of fathead minnow larvae to rice pesticides. Ecotox. Env. Saf. 37:280-288.

Crocker, C.E. and J.J. Cech, Jr. 1997. Effects of environmental hypoxia on oxygen consumption rate and swimming activity in juvenile white sturgeon, Acipenser transmontanus, in relation to temperature and life intervals. Env. Biol. Fish. 50:383-389.

Choi, M.H., J.J. Cech, Jr., and M.C. Lagunas-Solar. 1998. Bioavailability of methylmercury to Sacramento blackfish (Orthodon microlepidotus ): dissolved organic carbon (DOC) effects. Env. Tox. Chem. 17:695-701.

Cech, J.J., Jr., B.W. Wilson, and D.G. Crosby. 1998. Multiple stresses in ecosystems. Lewis/CRC Publ., Boca Raton.

Swanson, C., P.S. Young, and J.J. Cech, Jr. 1998. Swimming performance of delta smelt: maximum performance, and behavioral and kinematic limitations on swimming at submaximal velocities. J. Exp. Biol. 201:333-345.

Crocker, C.E. and J.J. Cech, Jr. 1998. Effects of hypercapnia on blood-gas and acid-base status in the white sturgeon, Acipenser transmontanus . J. Comp. Physiol. B168:50-60.

Magee, A., C.A. Myrick, and J.J. Cech, Jr. 1999. Thermal preference of female threespine sticklebacks under fed and food-deprived conditions. Calif. Fish and Game 85 :102-112. 

Matern, S.A., J.J. Cech, Jr., and T.E. Hopkins. 2000. Diel movements of bat rays, Myliobatis californica, in Tomales Bay, California: evidence for behavioral thermoregulation? Env. Biol. Fish. 58:173-182.
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[ ]
(v)
Civil and criminal law enforcement and investigative activities
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[ ]
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Testing outside of the laboratory, such as in small isolated field plots, which involves the routine use of familiar chemicals or biological materials

[ ]
(ii)
Routine renovation, rehabilitation, or revitalization of physical facilities, including the acquisition and installation of equipment, where such activity is limited in scope and intensity


OR
[ ]     Proposed activity does not fall into one of the above categorical exclusions

 (NOTE: If checked, please attach an explanation of the potential environmental impacts of the proposed activity.

May require completion of an environmental assessment or an environmental impact statement.)



Table I.  Questions on Nature-Like Site Passage Performance





What are the target species and their normal migration patterns without the obstruction?


What measures of fish passage efficacy are available for different species?


Are there comparison with historical or parallel path censuses?


Returning migrant counts upstream


Fish survey counts or actual passage counts


Indirect measures such as creel studies or predator/parasite counts


Overall performance and multi-species success, interactions, or interference�


What O&M considerations have arisen?


Budgets and budget elements


What does it cost to operate the Fish passage


	Staff time


	Operating costs in cleaning, patrolling, etc.


How is the upstream end controlled?


Is this a budget item


How do these costs compare with other/precious alternate channels  �


Problems and suggestions


Suggested changes in design based on field experience


Better ideas in general coming out of the design and operation


Ongoing studies and measures�


Process evaluation {How well was the human process of getting the site built accomplished?}


Contact people and institutions and discuss whether their needs satisfied


What agency, public and stakeholder process worked for the project success


What elements could be improved to produce a better facility?– how?











� See forthcoming proceedings of the Dam Removal and Fish Passage Symposium, August 21, 2004 (when published) Madison, Wisconsin, American Fisheries Society


� 140 dams have been removed in the past 5 years, almost entirely for fish, (Maclin, 2004). 


� Nature-like designs are being considered for the Sacramento River, to support sturgeon and salmon passage around the dam. Two natural fishways are also being considered for the Farad Dam on the Truckee River in California (Weigmann et al).


� For a WEB based historical discussion of the context of the designs see Curtis.


� Especially Marmulla.  This text will form the initial list and outline of our research sites. 


� The importance of Marulla’s work, and its FAO publication, along with its publication in Germany and possible reproduction in England, indicates that these sites are a good world standard on which to start our analytical database.  Staying with sites with known engineering, and providing public access to developing data, assures that the expressed interest in this subject as shown by the FAO publication will carry over and make this subsequent work useful.  


� Performance as used in this work is a general term including O&M, costs, efficiency, species interactions, predation and similar aspects that influence the fishery resource.  Efficiency is defined specifically in footnote � NOTEREF _Ref80433598 �8�.  There are other definitions in the literature. 


� Efficiency is an upstream measure specifically defined here as having both, and only, Percentage and Time parameters.  It is the measure of all fish of a class (S) that come to either the dam or to its bypass facility.  It measures the percentage of live fish that eventually pass the dam, and the distribution of time it takes them to pass from the initial contact.  Noise in the measure includes the natural tendency of some fish to rest in pools below dams.  Other terms, such as performance and effectiveness, are also in use with different meanings.  See Larinier for discussion.


�This is only meaningful where there are no artificial screens in place. 





� Primary development of this technology to date has been in Northern Europe and Canada.


� When dams are opened part of a year the lakes that the dam entrained are lost and the recreation on these lakes is inhibited. 


� Dog River fishing is described in eloquent verbal detail at: www.publicbroadcasting.net/vpr/news.newsmain?action=article&ARTICLE_ID=668461





