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I, Michael H. Schiewe, PhD, declare as follows:

1. I am an aquatic scientist with more than 40 years of experience in research and

recovery of salmonid populations in the Pacific Northwest. I have been employed since 2003 as

a Principal Scientist with Anchor QEA, L.L.C., in Seattle Washington, an environmental science

and engineering firm that focuses on aquatic, shoreline and river resource projects. Prior to my

current employmenl I worked for the National Marine Fisheries Service (NMFS) beginning in

1968 and retired in2002 in the dual role of Director of the Fish Ecology Division and Director of

Salmon Research forthe NMFS Northwest Fisheries Science Center. I have been involved in a

variety of scientific investigations, including fish prusage, fisheries enhancement, fish health,

population biology and genetic stock structure of Pacific salmonids. I have authored more than

50 peer-reviewed journal articles and book chapters, and served on the Affiliate Faculty of the

School of Fisheries and Aquatic Sciences, University of Washington, from 1980 to 2004. I have

testified to U.S Senate Committees on topics that include salmon recovery planning and the

effects of river flow on salmon survival. My Curriculum Vitae is attached as Exhibit 1.

2. I have been retained by NMFS as the Senior Scientific Advisor to the Central

Valley Offrce of NMFS' Southwest Region. In that capacity, I have assisted NMFS technical

staffin the development of the Bay Delta Conservation Plan (BDCP) goals and objectives for

survival ofjuvenile salmonids migrating from the San Joaquin River through the south Delta" I

also worked with NMFS and California Departrnent of Water Resources @WR) staffto

establish a South Delta Salmonid Research Collaborative (SDSRC) to develop research plans for

improving survival of salmonids migrating from the San Joaquin River through the south Delta.

As will be described below, the goal of the SDSRC is to complete a research plan by August

2013 and begin implementation of the plan in Water Year 2014.

3. I have reviewed the Court's January 30,2013 Order in response to the Joint

Motion to Extend the Remand Schedule. Doc.728. The Court sought further explanation about

how: (1) circumstances have changed in significant, unforeseen ways since the judgments were

entered; (2) the changed circumstances make compliance with the remand schedules contrary to
Decl. of Michael H. Schiewe In Supp. of
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the public interest; and (3) the requested continuance is tailored to the changed circumstances. I

have also reviewed the Declaration of Maria Rea in support of the Joint Motion for Extension,

filed conctrrently with this declaration. [n that declaration, Ms. Rea explains that NMFS would

not be able to commit to participation in the multi-year collaborative science and adaptive

management process, called the "CSAMP," and also meet the current remand schedule, and that

under the current schedule, studies that are being developed, including the SDSRC, ffioy not be

completed in time to fully inform a new biological opinion for the long-term operations of the

Central Valley Project (CVP) and State Water Project (SUIP).

4. I submit this Declaration in support of the Joint Motion for Extension. My focus

will be to discuss: (l) the benefits of participating in the SDSRC, which will be a subgroup of the

CSAMP; and (2) the benefits of delaying revision of the Biological Opinion until results of

current and new scientific studies conducted by NMFS and others can be considered; and (3) the

consequences of foreclosing or limiting these efforts.

5. There is a pressing need for a comprehensive plan to guide research on factors

affecting survival of salmonids transiting the south Delta. Recent studies employing acoustic

tags and sophisticated route entrainment and survival estimation models have shown that

survival rates of San Joaquin salmonids transiting the Delta are generally less than l0 percent.

Salmonid populations incurring such low survivals are of uncertain sustainability.

6. While there is consensus that salmonid survival rates are low, there is a diversity

of scientific opinions about the causes of these low survivals. Given the diversity of scientific

opinions regarding causes of this low survival an4 in particular, uncertainty about how this low

survival relates to management actions and options available for enhancing south Delta survival,

the planning and design of new research needs to be statistically rigorous and scientifically

robust. Further, because of the far-reaching societal impacts of decisions informed by the results

of any new scientific studies, acceptance of new data will likely be improved by developing any

new studies in a transparent and collaborative environment with scientists and technical staff

from all stakeholder groups participating.
Decl. of Michael H. Schiewe In Supp. of
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7. Meaningful results from research involving ecological interactions must be

onducted over multiple years to incorporate environmental variability. It is not unusual for such

studies to require years or even decades of continuous research and monitoring to encompass the

ull range of natural variation.

8. As noted in Ms. Rea's declaration, the three-year extension will allow NMFS the

ime to better address how low survival rates relate to management actions through its

articipation in the multi-year collaborative science and adaptive management process, called the

CSAMP," and that the SDSRC will be a key subgroup of that process.

9. It is my understanding from Ms. Rea's declaration that without an extension,

MFS would be unable to participate in the CSAMP process and would have to significantly

cale back its participation in the SDSRC. This would have several negative consequences. For

nstance, NMFS would not be able to directly participate in the design and implementation of

ew statistically rigorous studies originating in the CSAMP. Without NMFS co-leadership in the

SDSRC its future as a forum to focus on south Delta operational changes is uncertain. And

finally, NMFS would not be able to participate in the transparent and collaborative environment

f the CSAMP with scientists and technical stafffrom all stakeholder groups.

10. The SDSRC has adopted a traditional scientific approach in the development of

esearch plans. The initial steps are the development of a conceptual model or models and

identification of ecological drivers and their linkages to outcomes. These foundational pieces are

sed to develop testable hypotheses and detailed study plans. The study plan that will be

mplementedin2014 will be subject to peer review, with an emphasis on analytical approach and

statistical power. This measured approach, which would be overseen and synthesized with other

esearch through the CSAMP, is highly likely to yield vital information needed to support a new

r revised Biological Opinion.

11. The three'year extension would allow the SDSRC to fully implement its multi-

step approach to developing, reviewing, and implementing a scientifically robust research
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agend4 including: (1) the development of conceptual models;r (2) a clear articulation of testable

hypotheses; (3) design of statistically rigorous experiments to initiate tests of key hypotheses;

and (a) prior to implementation, the peer review of the experimental designs by external

scientists with expertise in the relevant scientific disciplines. This would also provide the needed

time for CSAMP to review and synthesize this research with other ongoing efforts.

12. To date SDSRC has met three times, on November 1,2012, January 29,2013, and,

February 27,2013. In addition a science working group (a subset of the SDSRC) met on

February 22,2013; additional full participation meetings and science working group session are

planned at roughly monthly intervals. The SDSRC envisions developing conceptual models and

draft testable hypotheses by the end of March 2013 and a study plan by May 2013; conducting

and responding to peer review of the study plan in June and July; and finalizing the study plan in

August 2013, for implementation in Water Year 2014 (Exhibit 2 ' SDSRC January 29,2013,

Meeting Agenda). The group also discussed the need for a more strategic research plan to focus

the south Delta research effort to the most critical questions, which would be developed by

October 2013. At its meetings to date, the SDSRC identified some initial hypotheses that might

be tested with new studies, as well as some hypotheses that might be tested with existing data

sets. These studies include investigations of route- and reach-specific movement of salmonids,

predators and alternative prey in the south Delta, and a comparison of effectiveness of different

management tools/actions to improve survivals (Exhibits 3 and 4: SDSRC Meeting Minutes from

November 12012, and January 29,2013).

13. The benefits of NMFS fully staffrng the SDSRC are many, but by far and away

the most important is that it puts the very staffcharged with analyzing the action and writing the

Biological Opinion in a position to directly influence the directions and priorities of new studies.

No one is in a better position to know what is needed in the way of new data and results than

I Conceptual models are qualitative models which describe the current understanding of how a system works. They
are routinely designed by scientists to identify and evaluate alternative restoration actions. They are not

*run' quantitative, numeric computer models that can be to determine the effects of actions. Rather they are
designed to facilitate informed discussions regarding expected outcomes resulting from restoration actions and the
scientific basis for those expectations. The building blocks of a conceptual model are driverJinkage-outcomes,
which can be alternatively thought of as cause-and-efilect relationships. An example of a driver-linkage-outcome
would be that high flows into and through the Delta reduce smolt travel times (i.e., they migrate faster), thus
minimizing a smolt's exposure to predators and hence improving its likelihood of survival. Where there is
uncertainty in a cause-and-effect linkage, altemative hypotheses can be crafted and experiments can be designed to
test whether the hypothesized causal relationship is valid,
Decl. of Michael H. Schiewe In Supp. of
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those who have to use it in a complex regulatory context. Further, staying fully involved

provides the additional advantage of providing NMFS staffwith a detailed understanding of

strengths and limitation of any new data, and affords how it might be used to adjust or change

modifiable operations.

14. If NMFS is unable to fully staff the SDSRC, none of the above benefits will be

realized which would, in tum, undermine its major value, which is to bring new data and analysis

to bear on south Delta operations that are currently unfavorable for the survival of salmonids.

Moreover, the future existence of the SDSRC as a forum for developing, reviewing and

implementing collaborative research would be uncertain without NMFS participation.

15. Prior to establishing the SDSRC in November of 2012, NMFS and DWR began

laying the foundation for such a collaboration by working together on an experimental approach

to generate information on migration routes and survivals across different operating conditions in

the south Delta to inform decision-making for project operations. This approach is referred to as

the*2012 Stipulation Study'' because it was described and agreed to in a joint stipulation signed

and filed by the Plaintiffs, Plaintiff-Intervener, and Federal Defendants to the Consolidated

Salmonid Cases. It specified both the study approach and CVP and SWP operations for April

and May 2012.

16. T\e2Al2 Stipulation Study was an effon to balance the needs between gaining

new empirical information and providing protection for the listed Central Valley steelhead. The

plan involved implementing different Old and Middle River (OlvfR)'heatment levels" for

multiple releases of acoustically tagged steelhead (to gather information about responses of

tagged fish to different hydrodynamic conditions within the adaptive range). It included an

"exposure tigger" as a screening criterion for OMR flow management. If o'exposure the trigger"

was reached or exceeded, OMR flows were to be shifted from the experimental OMR level to -

1,250 cfs (the most positive OMR level within the adaptive range) in order to protect steelhead

by shifting hydrodynamic conditions in a direction that may be less disruptive to outnigration

routing or timing, offsetting the potential risk to wild steelhead posed by the experimental OMR

levels.
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17. Despite the many logistical challenges of carrying out the 2012 Stipulation Study

with limited time for detailed planning and staffing prior to the April 2012 start date, the study

generated important new information directly related to testing the feasibility of the real-time

management based on tag detections, and to the benefits of new empirical data on fish behavior

relative to flow. Regarding the former, within the first few weeks it was clear that the rapid

movement of fish and complex data sets generated by acoustic tag detections were not well-

suited for real-time management of water exports. These data typically require months to quality

assure/quality control, analyze, and interpret. Furthermore, the delayed release of the first

sentinel groups of steelhead forced reliance on the use of DWR's Particle Tracking Model

(PTM) as a sumogate for estimating steelhead smolt migration, which ultimately contributed to

empirical information documenting that fish migrated through the Delta at a much faster rate

than the predicted water particle travel time.

18. As required by the Reasonable and Prudent Altemative (RPA) (page 583 of

NMFS' CVPiSWP long-term operations 2009 biological opinion), inNovember 20L2,NMFS

and the Bureau of Reclamation (Reclamation), in conjunction with the Delta Stewardship

Council's Delta Science Program (DSP), hosted a workshop to review the prior water years'

operations. One focus of the 2012 annual review was the preliminary analyses of the 2012

Stipulation Study. Although the DSP's Independent Review Panel (IRP) was encouraged by the

collection of new empirical information about steelhead movement in the south Delta, they

opined that the goal of relating suwival to mean or average weekly flow in the south Delta was

inadequate to, by itself, explain strvival. ln their view, survival was a function of travel time,

which was largely contolled by tidal dynamics and water quality, the complex routing of fish

through the Delta, and the abundance of predators in different Delta reaches. As a result, they

concluded that there was no expectation that survival could be explained by mean flows only.

The IRP recommended a redirection of south Delta studies to focus on the influences of tidal

forcing on reach-level fish trarrsit time. Further, the IRP concluded that any new studies include

Decl. of Michael H. Schiewe In Supp. of
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consideration of residence time of not only salmonids, but also predators and alternative prey.

New data from such studies will not be available unless an extension is granted.

19. In addition to the 2012 Stipulation Study and the IRP review, there are several

additional studies that are currently generating new information on south Delta survival of

salmonids. In my opinion, all of these studies will likely contribute significant new

understanding of the interaction between water export and factors directly or indirectly affecting

juvenile salmonid survival. These include the Six-Year Acoustic Tag Experiment being

conducted by Reclamation as required by the CVP/SWP long-term operations 2009 Biological

Opinion RPA Actionltl.2.2, and fall-run Chinook salmon survival studies (formerly

implemented via the Vernalis Adaptive Management Program (VAMP), to name a few.

20. These efforts are still in their early phases and their frrll value to a new a

Biological Opinion will not be realized unless additional time is granted to incorporate their use

in new biological analyses. For example, while 2013 \,\ri11 mark the third year of steelhead

releases under the Six-Year Acoustic Tag Experiment, data from the initial two years of data

collection are currently being analyzed, and are not yet available.

21. Similarly, while the VAMP fall-run Chinook salmon studies have produced a time

series of survival estimates for fall-run Chinook originating in the San Joaquin River for many

years, until recently these estimates were calculated from recoveries of coded-wire-tagged

(CWT) fish sampled near Chipps Island where the Delta transitions to San Francisco Bay, and in

ocean fisheries. The study approach has recently transitioned to the use of acoustic tags to

determine Delta reach entrainment and survival probabilities, which has greatly improved the

statistical confidence in the accuracy and precision of the survival estimates. For example, it is

on the basis of acoustic tag data from 2011 that through-Delta survival of fall-run Chinook

salmon released in the San Joaquin River was estimated to be less than 5 percent.

22. In addition, the life-cycle model being developed atNMFS' SWFSC (currently

for Sacramento River winter-run Chinook salmon) will greatly enhance the ability to estimate

improvements in fuIl life cycle survival of salmonids associated with actions expected to

Decl. of Michael H. Schiewe In Supp. of
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improve survival of salmonids in individual life history stages. Such an analytical framework is

needed to estimate the cumulative effects of multiple actions affecting multiple life stages. In

my experience, developing quantitative life cycle models is an iterative process that involves

testing and validating life stage-specific transition probabilities over multiple generations and

yeaxs. I would expect each additional year made available by the 3-year extension to

significantly improve the utility of the SWFSC model. This is especially the case in the first few

years after a new model is released.

23. Although a life cycle model is an important new recovery planning tool, perhaps

more relevant to the specific question of improving Delta survival of salmonids migrating from

the San Joaquin River through the south Delta are the behavioral models. Currently, DWR uses

a hydrodynamics model (DSM2) to simulate flow and water quality in the Sacramento-San

Joaquin Delta. Flow and water quality are the physical conditions largely influenced by

operations of Delta facilities (pumps, flow barriers), inflow of freshwater, and the tides. DWR's

PTM is a quasi 3D model and uses the output of DSM2 hydrodynamic module to simulate the

movement of immortal, neufrally-buoyant particles released at specific locations. The PTM has

been used to try to understand how operations and hydrologic conditions affect the movement of

juvenile salmon.

24. In an effort to better understand and predict salmonid behavior in the Delta, the

NMFS' SWFSC is using the PTM as the basis for a fish hacking model by allowing modeled

particles to sense their environment and respond behaviorally. The latter would include suflering

mortality that may be a function of spatial location, time and distance travelled, and other factors

such as abundance and behavior predators and altemative prey. The object-oriented design of

the PTM software makes this relatively tractable. The resulting suite of models (with the

original PTM viewed as a null model) can be used to simulate experimental releases of

acoustically- and coded-wire-tagged groups ofjuvenile salmon. By comparing model

predictions of the proportions and timing of release groups arriving at various sampling locations

(e.g., salvage facilities, Chipps Island trawl), unknown parameters of the models can be

estimated and the best behavioral models identified. These models may then be used to predict

the effects of various management actions on survival ofjuvenile salmon entering various

locations in the delta. The granting of a 3-year extension will provide time to begin development
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of this suite of behavioral models which could ultimately be used to predict effects of different

south Delta operations on salmon migrational behavior and survival.

25. In summary, taken together -- the availability of new data the development of

new quantitative life cycle and behavioral models, and new scientific guidance from peer

reviews -- present NMFS and DWR an important opportunity to further investigate and

understand how south Delta hydrodynamics affect salmonid survival and chart a significantly

expanded research path forward. The research that could be conducted during the tluee-year

extension, and the results of refocused, more carefully designed studies, new data from ongoing

studies, and a life cycle context into which to organize and interpret these data will

unquestionably make an important contribution to drafting a revised CVP/SWP long-term

operations Biological Opinion and potentially revised RPA.

26. If given three years, NMFS will be able to fully staffthe SDSRC, play an

important role in CSAMP, and be in a position to influence the direction of new and refocused

research to issues that are vital to completing a new or revised Biological Opinion. Without the

extension it is my understanding that NMFS will not be in a position to participate in either

CSAMP or the SDSRC, and the future of the SDSRC without NMFS co-leadership is uncertain.

Perhaps even more importantly, the results from route entainment and survival studies currently

being conducted will not be available, new behavioral models will not be an option to evaluate

alternative operations, and it is unlikely that any results of new studies focusing on the effects of

tidal forcing on reach-level fish residence time and survival will be available for consideration by

NMFS staffevaluating the proposed action. Failing to take advantage of these new data, study

results, and life cycle and behavioral models will contribute to the same environmerrt of

continued uncertainly that fueled the current unproductive cycle of litigation.
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I declare under the penalty of perjury under the laws of the State of California and the

United States, that the foregoing is tnre and correct to the best of my knowledge.

Executed on this fourteenth day of March,20l3 in
Hansville, Washington

Tn,l*Zh/rn
Michael H. Schiewe, PhD
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 CURRICULUM VITAE 
 
 
 
NAME  Michael H. Schiewe 
 
 
ADDRESS  Anchor QEA, L.L.C. 
   1423 3rd Avenue, Suite 300 
   Seattle, Washington 98101 
 
 
EDUCATION  Humboldt State University, Arcata, CA, B.S. Fisheries 1968 

    University of Washington, Seattle, WA, M.S. Fisheries 1976 
    University of Washington, Seattle, WA, Ph.D. Fisheries 1980 

 
 
PROFESSIONAL POSITIONS 
 

2003- present Principal Scientist, Anchor QEA, L.L.C., Seattle, WA. 
 

1997-2002  Director, Fish Ecology Division and Senior Salmon Scientist, Northwest Fisheries 
Science Center, National Marine Fisheries Service, Seattle, WA. 

 
1991-1997  Director, Coastal Zone and Estuarine Research Division, Northwest Fisheries 

Science Center, National Marine Fisheries Service, Seattle, WA. 
 

1992-2004  Affiliate Associate Professor, School of Fisheries, College of Ocean and Fishery 
Sciences, University of Washington, Seattle, WA. 

 
1988-1991  Supervisory Fishery Biologist (Research) and Manager, Habitat Investigations 

Program, Coastal Zone and Estuarine Studies Division, Northwest Fisheries Science 
Center, National Marine Fisheries Service, Seattle, WA. 

 
1984-1988  Supervisory Fishery Biologist (Research) and Leader, Experimental Biology 

Program, Environmental Conservation Division, Northwest and Alaska Fisheries 
Center, National Marine Fisheries Service, Seattle, WA. 

 
1981-1992  Affiliate Assistant Professor, School of Fisheries, College of Ocean and Fishery 

Sciences, University of Washington, Seattle, WA. 
 

1973-1984  Fishery Biologist (Research), Fish Disease Program, Environmental Conservation 
Division, Northwest and Alaska Fisheries Center, National Marine Fisheries Service, 
Seattle, WA. 

 
1971-1973  Fishery Biologist, Gas Supersaturation Program, Coastal Zone and 

Estuarine Studies Division, Northwest and Alaska Fisheries Center, 
National Marine Fisheries Service, Seattle, WA. 
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1968-1971  U.S. Army 
 
1968  Biological Technician, Salmonid Outmigration Studies, Bureau of 

Commercial Fisheries, US Fish and Wildlife Service, Astoria, OR. 
 
 
RESEARCH INTERESTS 
  

 Riverine, estuarine, and ocean ecology of Pacific salmon 
 Effects of environmental factors on the health of marine and anadromous fish  

 
 
PROFESSIONAL ACTIVITIES 
 
Consulting (Selected recent examples) 
 

NorthernStar Natural Gas, Bradwood Landing LNG Terminal and Pipeline, Senior Scientific Advisor 

(2008 – ongoing). 

 

Douglas PUD, FERC Relicensing of Well Hydroelectric Project, Chair of Aquatic Settlement 

Workgroup (2009 – ongoing).  

 

King County Strategic Watershed Assessment and ESA Planning, WRIA 8 and 9 Watershed Technical 

Committees and Planning Teams (2003 – 2007).   

 
Oroville Dam FERC Relicensing/ESA Technical Advisor, Metropolitan Water District of Southern 

California (2003-2005)  

 
Habitat Conservation Plan Implementation/HCP Committee Chair, Chelan County PUD, 
Douglas County PUD (2004-ongoing). 
 
Habitat Restoration Priorities for the Deschutes River, WA. Squaxin Tribe, (2005- 2007) 
 
Various Clients (including Bureau of Reclamation; Bonneville Power Administration; US 
Army Corps of Engineers; States of Washington, Idaho; Colville and Spokane Tribes; Chelan 
PUD),  Senior Technical Advisor for fisheries and operation of the Federal Columbia River 
Power System (2003-2008). 

 
Research  
  
Director, Fish Ecology Division (1996‐2002).   

Provided scientific leadership and oversight for $8‐11M of research annually (of which $6‐8M 

was supported by extramural grants and contracts).  Research included the ecological effects 

of low‐head dams and associated water regulation on salmon, development of innovative 

tagging and monitoring technology for salmon, ocean and estuarine ecology of salmon, and 

assessing the status of West Coast salmon populations relative to the federal Endangered 
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Species Act.  Primary sponsors of the reimbursable research were the U.S. Army Corps of 

Engineers (Portland District, Walla District) and the Bonneville Power Administration. 

 

Director, Coastal Zone and Estuarine Studies Division (1992‐1996).   

Provided scientific leadership and oversight for $12‐14M in research annually (of which $9‐

12M was supported by extramural grants and contracts).  Research foci included the 

ecological effects of low‐head dams and associated water regulation on salmon, development 

of hatchery and captive broodstock technology for Pacific salmon, biological effects of 

dredging and dredged‐material disposal, development of innovative tagging and monitoring 

technology for migrating salmon, genetic stock identification of Pacific salmonids, and 

assessing the status of Pacific salmon stocks relative to the federal Endangered Species Act.  

Primary sponsors of the contract research were the U.S. Army Corps of Engineers (Portland 

District, Walla District) and the Bonneville Power Administration. 

 

Portland District, U.S. Army Corps of Engineers, Co‐PI (1988‐1989).   

Long‐term management strategy: Dredged‐material disposal in the Columbia River estuary.  

 

Seattle District, U.S. Army Corps of Engineers, Co‐PI ( 1986‐1987).   

East, West, and Duwamish Waterways navigation improvement project: 

Physical/chemical/biological analyses of sediments proposed for dredging.   

 

District, U.S. Army Corps of Engineers, Co‐PI (1986‐1987).   

Seattle Harbor operations and maintenance project: Physical/chemical/biological testing of 

sediments proposed for dredging. 

 

Seattle District, U.S. Army Corps of Engineers, Co‐PI (1984).  

Seattle Harbor navigation project operations and maintenance: Sampling and testing of 

Duwamish River sediments.   

 

National Cancer Institute, National Institutes of Health, Co‐PI (1984‐1987).   

Etiology of tumors in bottom‐dwelling marine fish. 

 

National Ocean Services, NOAA, Co‐PI (1981‐1984).   

Bioavailability and toxicity of sediment-associated chemical contaminants to marine biota.  
Ocean Assessments Division.      

 
   

COMMITTEES AND SPECIAL ASSIGNMENTS 
 

Technical Advisor, Scientific American Frontiers Deep Crisis, National Public Television, 
Chedd-Angier Productions, January 2003  

 
Member, Puget Sound Nearshore Executive Committee, U.S. Army Corps of Engineers, 

Seattle District and Washington Department of Fish and Wildlife, 2001-2002 
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Testimony on salmon recovery.  United States Senate Committee on Environment and   Public 

Works, Field Hearing, Boise, Idaho. November 2000. 
 

Testimony on salmon recovery.  United States Senate Committee on Environment and Public 
Works. Washington, D.C.  September 2000. 

 
Testimony on effects of river flow on salmon survival.  United States Senate Committee on 

Environment and Public Works.  Field Hearing, Hood River, Oregon. April 1999. 
 

Testimony on effects of dam operations on survival of salmon.  United States Senate 
Committee on Environment and Public Works. Washington, D.C. June 1995 

 
Member, Steering Committee, University of Washington, Massachusetts Institute of 

Technology, and National Oceanic and Atmospheric Administration Working Group on 
Ecologically Sustainable Hydropower, 1998-1999. 

 
Ex-Officio Member, Independent Scientific Advisory Board, National Marine Fisheries 

Service, Columbia River Inter Tribal Fish Commission, and Northwest Power Planning 
Council, 1997-2002. 

 
Chair, Organizing Committee, Workshop on Estuarine and Oceanic Survival of Northeast 

Pacific Salmonids, Newport, Oregon. 1995-1996. 
 

Manager and Co-Chair, Northwest Region Endangered Species Act Biological Review Team 
for NW Pacific Salmon Stocks, National Marine Fisheries Service, 1990-1999. 

 
Member, Scientific Review Panel, Lower Columbia River Bi-State Water Quality Study, 

1990-1991. 
 

Member, Fish Research Needs and Priorities Committee, Fish Passage Development and 
Evaluation Program, North Pacific Division, U.S. Army Corps of Engineers, 1990-1991. 

 
Member, Strategic Planning Team, National Marine Fisheries Service, 1989-1991. 

 
Member, Steering Committee, Spring Chinook Salmon Workshop, National Marine Fisheries 

Service, 1989. 
 

Member, Technical Committee, Tillamook Bay Restoration Project, Oregon Coastal Zone 
Management Association, 1989-1990. 

 
Member, Biological Effects of Toxics Workgroup, Puget Sound Water Quality Authority, 

1987-1988. 
 
 

AWARDS 
 
 1996:  NOAA Administrators Award:  Development of a research and monitoring plan for the 

Federal Columbia River Power System Biological Opinion. 
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1999:  NOAA Administrators Award:  Leadership in development of the Anadromous Fish 

Appendix to the Lower Snake River Migrational Feasibility Study and Environmental 
Impact Statement.  

  
1999:  Department of Commerce Silver Medal:  Innovative scientific leadership in 

implementing the Endangered Species Act. 
 

2003:  NOAA Administrators Award:  Recognition for substantial contributions to fishery 
science in the Pacific Northwest. 

 
 
TECHNICAL REVIEWER 
 

Aquatic Toxicology 
 

Canadian Journal of Microbiology 
 

Current Microbiology 
 

Diseases of Aquatic Organisms 
 

Journal of Aquatic Animal Health 
 

Sea Grant -- University of Washington, Oregon State University,  
University of Maine. 

 
Transactions of the American Fisheries Society 

 
Fisheries  

 
 
PROFESSIONAL SOCIETIES: 
 

American Fisheries Society 
 

American Institute of Biological Sciences 
 
 
PUBLICATIONS: 
 

Schiewe, M.H.  1974 Influence of dissolved atmospheric gas on swimming performance of 
juvenile chinook salmon.  Transactions of the American Fisheries Society 103:717-721. 

 
Harrell, L.W. and M.H. Schiewe.  1975.  Further evidence of two strains of pathogenic vibrios 

in salmon in Puget Sound.  IN: Proceedings Northwest Fish Culture Conference, pp. 50-
52, 25th Annu. Mtg., Seattle, WA. 
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Schiewe, M.H. and D.D. Weber.  1976.  Effect of gas bubble disease on lateral line function 
in juvenile steelhead trout.  IN: Gas Bubble Disease (D.H. Fickeisen and M.J. Schneider, 
eds.), pp.89-92.  Energy Res. Div. Adm., Off. Public Affairs, Tech. Inf. Center, Oak 
Ridge, TN. 

 
Dawley, E.M., M.H. Schiewe, and B. Monk.  1976.  Effect of long-term exposure to 

supersaturation of dissolved atmospheric gases on juvenile chinook salmon and steelhead 
trout n deep and shallow test tanks.  IN: Gas Bubble Disease (D.H. Fickeisen and M.J. 
Schneider, eds.), pp. 1-10.  Energy Res. Div. Adm., Off. Public Affairs, Tech. Inf. Center, 
Oak Ridge, TN. 
 

Gunnels, R.D., H.O. Hodgkin, and M.H. Schiewe.  1976.  Failure of vaccines to protect 
salmon from vibriosis endemic in Puget Sound, Washington.  American Journal of 
Veterinary Research 37:737-740. 
 

Harrell, L.W., A.J. Novotny, M.H. Schiewe, and H.O. Hodgins.  1976.  Isolation and 
description of two vibrios pathogenic to Pacific salmon in Puget Sound, Washington.  
Fisheries  Bulletin 74:447-449. 

 
Weber, D.D. and M.H. Schiewe.  1976.  Morphology and function of the lateral line of 

steelhead trout in relation to gas bubble disease.  Journal of Fishery Biology 9:217-233. 
 

Schiewe, M.H., J.H. Crosa,, and E.J. Ordal.  1977.  Deoxyribonucleic acid relationships 
among marine vibrios pathogenic to fish.  Canadian Journal of Microbiology 23:954-958. 
 

Schiewe, M.H. and H.O. Hodgins.  1977.  Specificity of protection induced in coho salmon 
(Oncorhynchus kisutch) by heat-treated components of two pathogenic vibrios.  Journal 
of the Fisheries Research Board of Canada 34:1026-1028. 
 

Crosa, J.H., M.H. Schiewe, and S. Falkow. 1977.  Evidence for plasmid contribution to the 
virulence of the marine fish pathogen Vibrio anguillarum.  Infection and Immunity 
18:509-513. 

 
Hodgins, H.O., M.H. Schiewe, A.J. Novotny, and L.W. Harrell.  1977.  Pacific salmon 

diseases.  IN: Disease Diagnosis and Control in North American Marine Aquaculture 
(Developments in Aquacult. and Fish. Sci. vol. 6) (C.J. Sindermann, ed.), pp. 227-249.  
Elsevier Sci. Publ. Co., Amsterdam-Oxford-New York. 

 
Harbell, S.C., H.O. Hodgins, and M.H. Schiewe.  1979. Studies on the pathogenesis of 

vibriosis in coho salmon Oncorhynchus kisutch Walbaum). Journal of Fish Diseases 
2:391-404. 

 
Crosa, J.H., L.L. Hodges, and M.H. Schiewe.  1980. Curing of a plasmid is correlated  with an 

attenuation of virulence in the marine fish pathogen Vibrio anguillarum.  Infection and 
Immunity 27:897-902. 

 
Schiewe, M.H.  1980.  Studies on the pathogenesis of vibriosis in salmonid fish.  Ph.D. 

Dissertation. University of Washington, Seattle, WA. 159 p. 
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Schiewe, M.H. and J.H. Crosa.  1981.  Molecular characterization of Vibrio anguillarum 
biotype 2.  Canadian Journal of Microbiology. 27:1011-1018. 

 
Schiewe, M.H.  1981.  Taxonomic status of marine vibrios pathogenic for fish.  Developments 

in Biological Standardization 49:149-158. 
 

Trust, T.J., I.D. Courtice, A.G. Khouri, J.H. Crosa, and M.H. Schiewe.  1981.  Serum 
resistance and hemagglutination ability of marine vibrios pathogenic for fish.  Infection 
and Immunity 34:702-707. 
 

Schiewe, M.H., T.J. Trust, and J.H. Crosa.  1981.  Vibrio ordalii sp. nov.: A causative agent of 
vibriosis of fish.  Current Microbiology 6:343-348. 

 
Schiewe, M.H., T.J. Trust, and J.H. Crosa.  1982.  Vibrio ordalii sp. nov.  IN: List No. 9.  

Validation of the publication of new names and new combinations previously effectively 
published outside the IJSB.  International Journal of Systematic Bacteriology 32:384-385. 

 
Schiewe, M.H.  1983.  Vibrio ordalii as a cause of vibriosis in salmonid fish.  IN: Bacterial 

and Viral Diseases of Fish: Molecular Studies.  (J.H. Crosa, ed.), pp. 31-40.  Washington 
Sea Grant Publ., University of Washington, Seattle, WA. 

 
Schiewe, M.H., E.G. Hawk, D.I. Actor, and M.M. Krahn.  1985.  Use of a bacterial 

bioluminescence assay to assess toxicity of contaminated marine sediments.  Canadian 
Journal of Fisheries and Aquatic Sciences 42:1244-1248. 

 
Malins, D.C., B.B. McCain, M.S. Myers, D.W. Brown, M.M. Krahn, W.T. Roubal, M.H. 

Schiewe, J.T. Landahl, and S-L Chan.  1987.  Field and laboratory studies of the etiology 
of liver neoplasms in marine fish from Puget Sound.  Environmental Health Perspectives 
71:5-16. 

 
Schiewe, M.H., A.J. Novotny, and L.W. Harrell.  1988.  Salmonid diseases.  IN: Disease 

Diagnosis and Control in North American Marine Aquaculture (Developments in 
Aquacult. and Fish. Sci. vol. 17), 2nd edition.  (C.J. Sindermann and D.V. Lightner, eds.), 
pp. 323-353.  Elsevier Sci. Publ. Co., Amsterdam-Oxford-New York. 

 
Schiewe, M.H., J.T. Landahl, M.S. Myers, P.D. Plesha, F.J. Jacques, J.E. Stein, B.B. McCain, 

D.D. Weber, S-L. Chan, and U. Varanasi.  1988.  Relating field and laboratory studies: 
Cause-and-effect research.  pp.  577-584.  Proc. 1st Annu. Mtg. Puget Sound Res., Puget 
Sound Water Quality Authority, Seattle, WA. 

 
Plesha, P.D., J.E. Stein, M.H. Schiewe, B.B. McCain, and U. Varanasi.  1988.  Toxicity of 

marine sediments supplemented with mixtures of selected chlorinated and aromatic 
hydrocarbons to the infaunal amphipod Rhepoxynius abronius.  Marine and 
Environmental Research 25:85-97. 

 
Dungan, C.F., R.A. Elston, and M.H. Schiewe.  1989.  Evidence for colonization and 

destruction of hinge ligaments in cultured juvenile Pacific oyster (Crassostrea gigas) by 
cytophaga-like bacteria.  Applied and Environmental Microbiology 55:1128-1135. 
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Casillas, E., D.A. Misitano, P.D. Plesha, D.D. Weber, C.R. Haley, S. Demuth, M.H. Schiewe, 
S-L Chan, and U. Varanasi.  1989.  Sublethal and lethal effects in two marine organisms, 
a juvenile echinoderm and a larval fish, exposed to contaminated sediments.  IN: Oceans 
89 Conference Record, Vol. 2, pp. 402-407.  The Institute of Electrical and Electronics 
Engineers, Piscataway, NJ. 

 
Misitano, D.A. and M.H. Schiewe.  1990.  Effects of chemically contaminated sediments on 

naupliar production of the marine harpactocoid copepod, Tigriopus californicus.  Bulletin 
of Environmental Contamination and Toxicology 44:636-642. 
 

Schiewe, M.H., D.D. Weber, M.S. Myers, F.J. Jacques, W.L. Reichert, C.A. Krone, D.C. 
Malins, B.B. McCain, S-L. Chan, and U. Varanasi.  1991.  Induction of foci of cellular 
alteration and other hepatic lesions in English sole (Parophrys vetulus) exposed to an 
extract of an urban marine sediment.  Canadian Journal of Fisheries and Aquatic Sciences 
48:1750-1760. 

 
Schiewe, M.H., T.A. Flagg, and B.A. Berejikian.  1997.  The use of captive broodstocks for 

genetic conservation of salmon in the western United States.  Bulletin of the National 
Research Institute of Aquaculture. Suppl. 3: 29-34. 

 
Emmett, R.L., P.J. Bentley, and M.H. Schiewe.  1997.  Abundance and distribution of 

northern anchovy eggs and larvae (Engraulis mordax) off the Oregon coast, mid-1970s 
and 1994 and 1995  In: Forage Fisheres in Marine Ecosystems.  Proc. Int. Sysmposium 
on the Role of Forage Fishes in Marine Ecosytems,  pp. 505-508,  Univer. Alaska Sea 
Grant College Rpt No. 97-01. Univer. Alaska, Fairbanks, AK. 

 
Brodeur, R.D., G.W. Boehlert, E. Casillas, M.B. Eldridge, J.H. Helle, W.T. Peterson, W.R. 

Heard, S.T. Lindley, and M.H. Schiewe.  2000.  A coordinated research plan for estuarine 
and ocean research on Pacific salmon.  Fisheries 25: 7-16. 

 
Schiewe, M.H. and P.K. Kareiva.  2000.  Salmon.  IN:  Encyclopedia of Biodiversity, vol. 5, 

(S. Levine, ed.), pp. 233-243, Academic Press. 
 
Levin, P.S. and M.H. Schiewe.  2001.  Preserving salmon biodiversity.  American Scientist 

89: 220-227. 
 
Schiewe, M.H.  In Press.  Salmon. IN: Encyclopedia of Biodiversity.  2nd Edition,  Elservier, 

Amsterdam. 
 
 
TECHNICAL MEMORANDA AND REPORTS: 
 

Dawley, E.M., B. Monk, M.H. Schiewe, F. Ossiander, and W.J. Ebel. 1976.  Salmonid 
bioassay of supersaturated dissolved air in water.  U.S. Environ. Prot. Agency, Off. Res. 
Devel., Environ. Res. Lab., Deluth, MN. Ecol Res. Ser.  EPA-600/3-76-056, 39 p. 

 
Varanasi, U., S-L. Chan, B.B. McCain, M.H. Schiewe, R.C. Clark, D.W. Brown, M.S. Myers, 

J.T. Landahl, M.M. Krahn, W.D. Gronlund, and W.D. MacLeod, Jr.  1988.  National 
Benthic Surveillance Project: Pacific Coast.  Part I. Summary and overview of results for 
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cycles I to III (1984-1986).  NOAA Tech. Memo., NMFS F/NWC-156.  
NOAA/NMFS/NWC, Seattle, WA.  43 p. plus Figures. (Available from Northwest 
Fisheries Science Center, 2725 Montlake Blvd. E., Seattle, WA. 98112-2097). 

 
Dawley, E.M., L.G. Gilbreath, R.D. Ledgerwood, P.J. Bentley, B.P. Sandford, and M.H. 

Schiewe.  1989.  Survival of subyearling chinook salmon which have passed through the 
turbines, bypass system, and tailrace basin of Bonneville Dam Second Powerhouse, 1988.  
Report to the U.S. Army Corps of Engineers, Contract DACW57-87-F-0323, 43 p. plus 
Appendices.  (Available from Northwest Fisheries Science Center, 2725 Montlake Blvd. 
E., Seattle, WA. 98112-2097). 

 
 
Varanasi, U., S-L. Chan, B.B. McCain, J.T. Landahl, M.H. Schiewe, R.C. Clark, D.W. 

Brown, M.S. Myers, M.M. Krahn, W.D. Gronlund, and W.D. MacLeod, Jr.  1988.  
National Benthic Surveillance Project: Pacific Coast.  Part II. Technical presentation of 
results for cycles I to III (1984-1986).  NOAA Tech. Memo., NMFS F/NWC-170.  
NOAA/NMFS/NWC, Seattle, WA.  159 p. plus Appendices. (Available from Northwest 
Fisheries Science Center, 2725 Montlake Blvd. E., Seattle, WA. 98112-2097). 

 
Schiewe, M.H., D.M. Miller, E.M. Dawley, R.D. Ledgerwood, and R.L. Emmett.  1990.  

Quality and behavior of juvenile salmonids in the Columbia River estuary.  Final report 
to Bonneville Power Administration, Contract DE-AI79-88BP92866, 38 p.  (Available 
from Northwest Fisheries Science Center, 2725 Montlake Blvd. E., Seattle, WA. 98112-
2097). 

 
Ledgerwood, R.D., E.M. Dawley, L.G. Gilbreath, P.J. Bentley, B.P. Sandford, and M.H. 

Schiewe.  1990.  Relative survival of subyearling chinook salmon which have passed 
Bonneville Dam via the spillway or the Second Powerhouse turbines or bypass system in 
1989, with comparisons to 1987 and 1988.  Report to U.S. Army Corps of Engineers, 
Contract E85890024/E86890097, 64 p. plus Appendices.  (Available from Northwest 
Fisheries Science Center, 2725 Montlake Blvd. E., Seattle, WA. 98112-2097). 

 
Ledgerwood, R.D., E.M. Dawley, L.G. Gilbreath, P.J. Bentley, B.P. Sandford, and M.H. 

Schiewe.  1991.  Relative survival of subyearling chinook salmon that have passed 
through the turbines or bypass system of Bonneville Dam Second Powerhouse, 1990.  
Report to U.S. Army Corps of Engineers, Contract E86900104, 90 p.  (Available from 
Northwest Fisheries Science Center, 2725 Montlake Blvd. E., Seattle, WA. 98112-2097).  

 
Emmett, R.L., and M.H. Schiewe (Eds.). 1997.  Estuarine and Ocean Survival of Northeastern 

Pacific Salmon: Proceedings of the Workshop. U.S. Dep. Commer., NOAA Tech. Memo. 
NMFS-NWFSC-29, 313p. 

 
Peterson, W.T., M.H. Schiewe, E. Casillas, R.L. Emmett, and K. Jacobson.  1998.  

Hydrography and zooplankton off the central Oregon coast during the 1997-1998 El Nino 
event. pp 32-34 IN (K. Myers, Ed.) Technical Report:  Workshop on Climate Change and 
Salmon Production.  North Pacific Anadromous Fish Commission, Vancouver, B.C., 
Canada 49 p. 
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Bottom, D.L., C.A. Simenstad, J. Burke, A.M. Baptista, D.A. Jay, K.K. Jones, E. Casillas, 
M.H. Schiewe.  2005.  Salmon at river’s end:  the role of the estuary in the decline and 
recovery of Columbia River salmon.  U.S. Department of Commerce, National Oceanic 
and Atmospheric Administration Technical Memorandum, NMFS-NWFSC-68, 246 p. 

 
 
PRESENTATIONS: 
 

Schiewe, M.H.  The nature of marine vibrios pathogenic to pen-reared salmon in Puget 
Sound, Washington. 2nd Biennial Fish Health Section Workshop, American Fisheries 
Society, Denver, CO.  August 1976. 

 
Schiewe, M.H., J.H. Crosa, E.J. Ordal, and S. Falkow.  Characterization of plasmid and 

chromosomal DNA of a marine vibrio pathogenic to fish.  77th Annual Meeting, 
American Society for Microbiology, New Orleans, LA.  May 1977. 

 
Crosa, J.H., M.H. Schiewe, and S. Falkow.  Evidence for plasmid contribution to the virulence 

of the fish pathogen Vibrio anguillarum. 77th Annual Meeting, American Society for 
Microbiology, New Orleans, LA.  May 1977.  

 
Schiewe, M.H.  Plasmids of marine vibrios pathogenic for fish.  3rd Biennial Fish Health 

Section Workshop, American Fisheries Society, Kansas City, MI.  August 1978. 
   
Schiewe, M.H. and J.H. Crosa.  Contribution of plasmids to virulence of marine vibrios.  29th 

Annual Meeting of the Canadian Society of Microbiologists, Victoria, B.C.  June 1979. 
 

Schiewe, M.H.  Studies on the pathogenesis of vibriosis in salmonid fish.  4th Biennial Fish 
Health Section Workshop, American Fisheries Society, Seattle, WA.  June 1980. 

 
Courtice, I.D., T.J. Trust, and M.H. Schiewe. Hemagglutinating activity of marine vibrios 

pathogenic for fish.  Special Meeting on Diseases of Commercially Important Marine 
Fish and Shellfish, International Council for the Exploration of the Sea, Copenhagen, 
Denmark.  October 1980. 

 
Schiewe, M.H.  Taxonomic status of marine vibrios pathogenic for salmonid fish.  

Symposium on Fish Biologics: Serodiagnosics and Vaccines, International Association of 
Biological Standardization, Leetown, W VA.  April 1981. 

 
Schiewe, M.H.  Molecular and taxonomic characterization of the fish pathogens Vibrio 

anguillarum and Vibrio ordalii.  Annual Meeting, Northwest Branch, American Society 
for Microbiology, Seattle, WA.  June 1982. 

 
Misitano, D.A. and M.H. Schiewe.  Effects of contaminated sediment on nauplii production 

by the marine copepod, Tigriopus californicus.  2nd Annual Meeting, Pacific Northwest 
Association of Toxicologists, Newport, OR.  October 1985. 

 
Plesha, P.D., J.E. Stein, M.H. Schiewe, B.B. McCain, and U. Varanasi.  Toxicity of marine 

sediments supplemented with model mixtures of chlorinated and aromatic hydrocarbons 
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to the infaunal amphipod Rhepoxynius abronius.  4th Annual Meeting, Pacific Northwest 
Association of Toxicologists, Port Townsend, WA.  September 1987. 

 
Demuth, S., J. Landahl, E. Casillas, and M. Schiewe.  Effects of contaminated marine 

sediments on survival and growth of juvenile sand dollars, Dendraster excentricus.  4th 
Annual Meeting, Pacific Northwest Association of Toxicologists, Port Townsend, WA.  
September 1987. 

 
Schiewe, M.H., J.T. Landahl, M.S. Myers, P.D. Plesha,  F.J. Jacques, J.E. Stein, B.B. McCain, 

D.D. Weber, S-L Chan, and U. Varanasi. Relating field and laboratory studies: Cause-
and-effect research.  1st Annual Meeting, Puget Sound Research, Puget Sound Water 
Quality Authority, Seattle, WA.  March 1988. 

  
Schiewe, M.H., D.D. Weber, M.S. Myers, F.J. Jacques, J.T. Landahl, C.A. Krone, W.L. 

Reichert, B.B. McCain, S-L Chan, and U. Varanasi.  Tumorigenicity of sediment-
associated chemical contaminants in English sole (Parophrys vetulus).  International Fish 
Health Conference, Fish Health Section, American Fisheries Society, Vancouver, B.C.  
July 1988. 

  
Schiewe, M.H., G.T. McCabe,Jr., S.A. Hinton, and R.L. Emmett. Changes in fish and benthic 

invertebrate communities and sediment characteristics at a man-made island lagoon in the 
Columbia River estuary between 1975-1977 and 1989.  Beneficial Uses of Dredged 
Material in the Western United States, U.S. Army Corps of Engineers, San Diego, CA.  
May 1990. 

 
Schiewe, M.H., T.A. Flagg, and B.A. Berejikian.  The use of captive broodstocks for gene 

conservation of salmon in the western United States.  25th Symposium of the United 
States/Japan Natural Resources Panel, Yokahama, Japan. October 1996. 

 
Peterson, W.T., M.H. Schiewe, E. Casillas, R.L. Emmett, and K. Jacobson.  Hydrography and 

zooplankton off the central Oregon coast during the 1997-1998 El Nino event.   
Workshop on Climate Change and Salmon Production.  North Pacific Anadromous Fish 
Commission, Vancouver, B.C., Canada. March 1998. 

 
Schiewe, M.H.  Pacific salmon and the Endangered Species Act.  University of Washington 

Law School, Seattle, WA.  November 2000. 
 
Schiewe, M.H.  The not so simple relationship between river flow and salmon survival.  CLE 

Water and Power Law Conference.  Seattle, WA. August 2001. 
 
Schiewe, M.H.  Hydropower Development and Habitat.  CLE Habitat Law Conference. 
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South Delta Salmon Research Collaborative Process 
January 29, 2013, 10:00a to 2:00p 

Huntington Room; 1st Floor at 650 Capitol Mall 

877‐785‐0805; PC: 2662693  

 

Agenda 

1.  Welcome/Introductions/Meeting Guidelines/Review of Agenda ‐‐ Mike Harty   

2.  Goals of the Collaboration and This Meeting ‐‐ Maria Rea, Dale Hoffman‐Floerke 

3.  Background ‐‐ Mike Schiewe/Heidi Rooks  

 Review and status of South Delta survival studies 

 2012 Steelhead Stipulation Study 

 6‐Year Steelhead Study 

 VAMP Fall Chinook Study 

 Report of the 2012 Delta Science Program Independent Review Panel of the 2012 

Stipulation Study 

4.  Scope of New Studies ‐‐ NMFS 

 Effects of inflow/export on South Delta hydrodynamics; and the effects of 

hydrodynamics on the behavior and survival of salmonids 

 Species 

 Geographic Focus 

 Timing 

LUNCH:  Either bring your own or send out will be available  

5.  Steps/Milestones and Timeline –Mike Schiewe 

 Conceptual Model(s) – Qualitative; Driver‐Linkage‐Outcome; Testable Hypotheses; 

January‐March 2013 

 Research/Study Plan(s) – April‐May 2013 

 Peer Review – June‐July 2013 

 Final study plan(s) – August 2013 

  Implementation  ‐‐ 2014 

6.  Development of Conceptual Model(s) – Mike Schiewe 

7.  Summary; Next Meetings – Mike Harty 
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South Delta Salmonid Research Collaborative  
Draft Agenda, November 1, 2012, 9:00 a.m. – 2:00 p.m.  

NMFS Sacramento offices, 650 Capitol Mall, 5th Floor, San Joaquin Conference room 
 
Attendees: 

USFWS:  Leigh Bartoo, Roger Guinee 
Cramer Fish Sciences:  Brad Cavallo, Paul Bergman, Jenny Malgo 
Hanson Environmental:  Chuck Hanson 
NMFS:  Maria Rea, Dave Swank, Barb Byrne, Garwin Yip, Mike Schiewe, Steve Lindley, 

Arnold Ammann 
University of Washington:  Rebecca Buchanan 
DWR:  Dale Hoffman-Floerke, Tara Smith, Kevin Clark, Heidi Rooks 
Reclamation:  Sue Fry, Liz Kiteck, Josh Israel 
State Water Contractors:  Terry Erlewine 
Westlands Water District:  Sheila Greene 

 
Purpose:  To bring together lead researchers on salmonid questions related to survival and 
hydrologic conditions in the South Delta, and agency managers, to discuss conceptual theories 
and need for ongoing analyses of existing data sets, development of modeling related tools, and 
discuss new management-driven research needs for experimental design to be implemented in 
Spring 2014. 
 
Availability and analyses of existing data sets (2012, 2011, 2010): 

1. VAMP study – Fall-run Chinook (Brandes, Buchanan) 
a. 2010, non-physical barrier:  mostly completely analyzed, report is out;  
b. 2011, no barrier (HTI technology):  data analyzed, report not out yet, maybe early 

2013.  Also effect of ag barriers in 2011.  Steelhead study analysis of route specific 
survival, route entrainment, survival through the delta for 2011 will be done before 
the Chinook analyses.   

c. 2012, rock barrier (Vemco technology):  Rebecca hasn’t gotten data yet (see 2.f, 
below).  Analyses of route entrainment at Head of Old River as function of flow, and 
also function of exports, has started but not written up yet, may be done by early fall 
2013.   

2. 6 year acoustic tag study – Steelhead (Israel) 
a. Independent review before study plan was implemented, also Stuart and Oppenheim 

reviewed to make sure we get the research questions we want answers to…at least at 
the time.  Questions separate the riverine section from the tidal section.   

b. Used same model as VAMP to look at reach specific survival.  Looked at influence 
that exports have for reach selection and survival.  Quantity of predator habitat and 
how that influences reach selection.  Also will look at surrogacy between fall-run 
Chinook and hatchery steelhead (residualization, upstream movement) 

c. Technology is evolving.   
i. We should PIT tag more, have more receivers out there.  There are more and 

more tagging studies now, for example, Clifton Court Forebay, San Joaquin 
River Restoration Project.   
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ii. Genetic tagging may be a future option/consideration, but will take some time to 
collect.   

iii. We may need to reconsider our study design if technology changes over the next 
2 years. 

d. Consider tagging steelhead, setting the tag pings at a longer gap, and tracking them 
through the season(s) to see when they go, where they go, etc.  We don’t know much 
about their outmigration timing, destination, etc. 

e. 2013 plan to have releases in early March, early April, and early May.  Tag order 
placed, all on track, regardless of whether rock barrier or non-physical barrier is 
placed.  Goal is to spread out the releases more so they could experience different 
flow and export conditions. 
2 years (2011 & 2012) of research so far -- Rebecca will be working on 2011 (see 1.b, 
above).  Goal to have USGS put together the 2012 data for Rebecca to analyze after.  
Goal to have a draft report of 2011 data to DOSS in spring of 2013 for review.  First 
time run maybe with no predator rule, then put in a predator rule. 

f. 6-year study looks at I:E ratio by default, but not in 2012. 
g. Comment from 2011 annual review – we are never going to be able to tease out the 

discrete variable that we want to test because of changing conditions. 
3. 2012 Joint Stip study (Clark, Cavallo) 

a.  A couple of meetings, some questions, some hypotheses, but no exact plan forward for 
the analysis.  No exact list of questions, we should get those up front rather than later 
down the road (e.g., first detection vs. last detection).  We should take the time and 
come up with the list of questions so we don’t have to reanalyze.   

4. Hydrodynamics and how it fits (Cavallo) -- limiting factor on how to analyze the data. 
a. How do we speak to what we know now compared to what we thought regarding 

DSM2? 
b. Calibration may not have been done in the specific locations where we are examining 

fish behavior.  We are using DSM2 in ways it was not really intended to be used for, 
that is, sub-daily, down to the 15-minute increments.   

c. We need to resolve the 2-hour time lag between DSM2 results and CDEC outputs.  If 
we really want to measure hydrodynamics to coincide with our fish studies, then we 
should add monitoring sites, and not rely on DSM2 to model it. 

5. Behavioral PTM (Lindley) 
a. Need data to estimate parameters on movement and survival.   
b. Compare simulations on estimation of fractions at Chipps island and export facilities, 

travel times, and reach survivals. 
c. Is behavioral PTM more motivated by the life cycle model on the Sacramento River 

side, or the stipulation steelhead study on the San Joaquin River?  If we start looking 
at specific locations to look at finer scales, then we will have a scale problems. 

 
What other hypotheses/analyses might be tested with existing data sets? Who wants access 
to data?   What logistical or funding resources are necessary for additional analyses or tool 
development? 

1. Two general categories of hypotheses: 
a. How do fish move through the delta? 
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i. small spatial scale/short term questions about what fish do in response to a flow 
cue; and  

ii. "gross" questions such as "what fraction of fish reach Chipps"; and  
b. What do different management tools/actions achieve? 

2. There should be a subgroup to hone in on questions asked, etc., for the stip steelhead 
study data.  NMFS-SWFSC will decide soon on whether to be involved.  Lindley to get 
back to Kevin Clark on format of the data to get. 

3. Power analysis:  Needs consideration up front in order to be informed on the back end. 
4. We should develop a conceptual model of what we want to study.  What do we need to 

know?  That would help formulate what additional hypotheses/analyses might be tested. 
We need to protect fish and increase survival, but we also need data. 

5. Who wants access to Steve’s smart particle model? 
 

Initial ideas for priority research questions/design 
1. Trap and haul San Joaquin steelhead:  Lots of discussion about how, where, how many. 

a. Mike Schiewe to lead a small group.  Spreads out risk so they are not all subjected to 
the conditions of the delta.  This is not a fix, though, but a band-aid to low survival 
through the Delta.  Helps buy time and increase survival as we continue to work on 
improving conditions in the Delta, and also not put all of our San Joaquin survival 
eggs in one basket.  This suggestion is not intended to be in lieu of providing better 
survival and passage conditions in and through the Delta, but in addition to those.  
Also gives us data on things like timing and distribution of steelhead smolt 
movement.   

b. How to trap?  If a structure is constructed and installed, consider changes in flow, 
velocity gradients, etc., that may end up drawing predators.  Need to consider 
trapping efficiency and timing of the trapping operation, since steelhead emigration 
timing is drawn out. 

2. Steelhead monitoring plan:  One is currently being developed and implemented on the 
Sacramento River.  Now would be a good time to dovetail to it with a plan on the San 
Joaquin River. 

3. Improving juvenile salmonid survival through Clifton Court Forebay (CCF; not just 
reduce predation):  How about something like a perforated canal to get fish through the 
system in a day or 2 rather than 30 days? 

4. Increasing survival at the CVP:  Can/Should we draw fish to the CVP faster?  That would 
increase louver efficiency, which would increase survival. 

5. Data points for exports:   
a. Zero exports—is that possible? 

i. We could schedule the maintenance at the CVP and SWP at the same time to get a 
no/low export data point 

ii. The SWP can do a big gulp into CCF, then “sip” exports for ongoing demand. 
iii. Earlier in the season is better than later because demands are lower.   

b. High exports:  Need to consider the timing and duration for a high export data point. 
c. Research question:  Do fish head into the interior Delta at zero exports, and do they 

continue to head south? 
d. The low and high export data points could better delineate the footprint of steelhead 

behavior and how exports influence it 

Case 1:09-cv-00407-LJO-BAM   Document 1101-4   Filed 03/15/13   Page 29 of 39



4 
 

Can we agree on priorities?  Who/what/when?  Looking towards future: how to design 
studies for 2014 and beyond? 

1. Data quality and reporting: 
a. If we want data (and analyses) sooner than later following a study, maybe automation 

(software development) should be part of the study plan.  
i. Issues: 

1. Automation may be limiting, depending on the research questions we are 
asking 

2. What are reasonable questions to ask where we get or need short turnaround 
time? 

b. If we want hydrodynamic conditions data along with fish (routing) data, we should 
co-locate hydrodynamic receivers with receiver locations.  
i. Could set up a bunch of closely placed receivers so we could figure out what fish 

do within a channel.   
ii. We could determine when fish move (day, night, and what cues, like ebb or flood) 

iii. Survival vs. behavioral study has a different layout of receivers. 
2. Timing of study development: 

a. Gantt chart of milestones over the next 3-5 years so we could prioritize resources 
3. Technology:  We should agree on the best bang for our buck regarding the cost of tags, 

sample size, data the tags will provide, etc., in concert with the research questions we 
want to answer. 
a. PIT tags may be an affordable technology for a larger sample size 

4. August 1 should be the deadline for any study the following year, with a complete study 
design 

 
Action items, next steps: 

1. Kevin to lead a subgroup to discuss/determine the types of analyses or research questions 
the existing sentinel steelhead study data may be able to answer 
a. Stipulation study data:  Kevin, Brad, and Jenny to get together to plan the analysis 

and data dissemination.  Steve Lindley to provide input to Kevin on the format of the 
data he would like to see (e.g., raw, filtered, summarized) 

b. Reminder of the initial 2 questions from the joint stipulation: 
i. Does OMR have an effect on fish survival? 

ii. What level of survival are we getting, and what can we do to increase survival? 
2. Josh to coordinate with Barb and Rebecca on the 6-year study and consideration of new 

technology 
3. Heidi to take the lead on the development of a Gantt chart to track various experiments, 

data, analysis, reports, and the timing of those 
4. Mike Schiewe to lead a subgroup (at a minimum, Chuck, Brad, Kevin, Jeff, and Josh) to 

discuss the feasibility of trap and haul, including logistics and improved monitoring 
5. Conceptual model:   

a. We should develop a conceptual model of how all of the studies and questions relate 
to each other and so that we all have the same common currency.   

b. We need to formalize it and stick to it. 
c. Examples of existing conceptual models:  VAMP, North Delta study. 
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Next meeting:   
 Not all folks had their calendars, but we mentioned that the next meeting should be in a 

month. 
 We should have a facilitator 
 The focus and agenda should be the development of a conceptual model for our effort 
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DRAFT MEETING SUMMARY FOR REVIEW 
 

South Delta Salmon Research Collaborative Process 
January 29, 2013, 10:00 a.m. to 2:00 p.m. 

Huntington Room, 650 Capitol Mall, Sacramento, CA 
 
Purpose:  To bring together lead researchers and agency staff to review and discuss questions 
related to salmonid survival and hydraulic conditions in the south Delta, to discuss conceptual 
theories and the need for ongoing analyses of existing data sets, develop modeling-related tools, 
and discuss new management-driven research needs for experimental design to be implemented 
in spring 2014.  
 
Attendees: 
USFWS Leigh Bartoo, Pat Brandes 
Cramer Fish Sciences:  Brad Cavallo, Paul Bergman, Jenny Melgo, David Delaney (phone) 
Hanson Environmental: Chuck Hanson 
USGS: Roger Fujii 
NMFS: Barb Byrne, Jeff Stuart, Maria Rea, Garwin Yip, Steve Lindley (phone), Shawn Martin 
(phone) 
U of W:  Rebecca Buchanan (phone) 
NRDC: Doug Obegi 
SWC, Inc.: Terry Erlewine 
Reclamation: Josh Israel, Liz Kiteck, Sue Fry, David Van Rijn 
State Water Contractors:  Terry Erlewine 
Westlands Water District:  Sheila Greene 
MWD: Dave Fullerton 
DFW:  Alice Low, Carl Wilcox (phone), Chad Dibble 
DWR:  Tara Smith, Heidi Rooks, Kevin Clark, Brett Harvey, Dale Hoffman-Floerke 
Delta Stewardship Council: George Isaac (phone) 
Anchor QEA: Mike Schiewe 
 
Facilitator:  J. Michael Harty, Kearns & West  
Meeting summary:  Barbara Rocco, NMFS 
 
1. Welcome/Introductions/Meeting Guidelines/Review of Agenda (Harty) 
 
The meeting facilitator welcomed the group and meeting participants introduced themselves.  
The proposed agenda was reviewed. The facilitator presented the proposed Meeting Guidelines 
(attached). Individual participation in this process is expected to be consistent with these 
guidelines. Respectful interactions will be a key to success. Policy will not be discussed except 
in very specific instances in which it relates to the science under discussion. Attendance is open 
and assumes adherence to the guidelines.   
 
2. Goals of the Collaboration and This Meeting (Rea, Hoffman-Floerke, Hardy) 
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NMFS and DWR provided a recap of the goals and purpose of the process.  This effort is driven 
by ongoing concerns about high water costs associated with the San Joaquin Inflow/Delta export 
ratio which is described in Reasonable Prudent Alternative (RPA) IV.2.1 in the 2009 NMFS 
OCAP Biological Opinion.   
 
NMFS and DWR would like the group to:  

 focus on emigration of salmonids from the San Joaquin river system into and through the 
south Delta;   

 focus on studies that can influence management decisions; 
 seek answers to questions that have been an obstacle to progress for a long time; and 
 develop statistically rigorous study designs, plans to implement the studies, and plans to  

analyze and interpret resulting data.    
 
Fundamental ecological information is needed as well as information for focused management 
actions.  The primary objective of this research effort is to improve survival of salmonids in the 
south Delta, with the expectation of improving the sustainability of fish populations throughout 
the entire system. There are many aspects of Delta hydrodynamics that potentially affect salmon 
behavior and survival, and understanding these interactions will help us manage the system to 
benefit salmon.   
 
To that end, there are two broad purposes for this research process: 

 develop sound experimental designs; and  
 create a broader collaboration of researchers to review and plan future south Delta 

research.   
 
The primary focus is on the Delta and not the watersheds.  A balance between the RPA actions 
and other issues affecting salmonids is needed.  For example, there are other water and flow 
issues besides exports that influence fish behavior and survival.  Importantly, the Delta is a tidal 
environment, and there are data from the VAMP fall Chinook and 6-year steelhead studies that 
can be further analyzed to investigate flow and tidal interactions and how these affect fish 
behavior and survival. 
 
This process will place a heavy emphasis on information exchange and research collaboration. 
The process will depend on contribution of individual views and perspectives by participants; it 
will not seek to develop consensus advice to NMFS or DWR. 
 
The objectives for this meeting are: 

1.  understand the scope and goal;  
2.  understand the process and path forward 
3.  begin development of conceptual model(s); and 
4.  plan for future working session and meetings 

 
NMFS offered a reminder about the ESA Section 7 regulatory context of any study, i.e., NMFS 
ultimately must evaluate research designs and other products of this process for their level of 
protection. 
 

Case 1:09-cv-00407-LJO-BAM   Document 1101-4   Filed 03/15/13   Page 34 of 39



3 
 

3. Background (Schiewe, Rooks)  
 

Ongoing south Delta survival studies were reviewed: 
 2012 steelhead Stipulation Study 
 6-year Steelhead Study 
 VAMP fall-run Chinook Study 

 
Rooks asked Clark, Israel, and Brandes to summarize their respective studies. 
 
Clark (DWR) provided a summary of the 2012 Stipulation Study.  The goal was to document 
steelhead routing and estimate survival in the south Delta in relation to three different OMR 
flows.  The April-May experimental months were divided into three discreet time periods.  DWR 
contractors are still analyzing these data.  A preliminary status report was produced in November 
and we are working to get a task order in place to finish an analysis plan.  The final report will be 
available in late fall. 
 
Israel (USBR) distributed a handout on the 6-year telemetry study (see attached).  Buchanan 
(University of Washington) has completed the analysis of the 2011 VAMP fall Chinook data and 
is now working with the steelhead data from 2011, and should have results in spring.  After that 
she will focus on analyzing the 2012 VAMP data.   
 
Brandes (USFWS) provided a recap of the 2011 VAMP study results.  There were two releases 
at Durham Ferry, and two additional releases in the south Delta.  The two are comparable over 
time and the information is being pooled.  A report should be out within the next month.  There 
was funding for two releases in 2012; however, there not enough funds available for a full study 
in 2013.  USFWS is trying to secure funding for releases at Durham Ferry in order to continue 
the time series of estimating survival from Durham Ferry and Mossdale that began in 1994.  
They have limited funds for 2013 for release of tagged fall Chinook at Medford Island, to further 
investigate the low survival of fall Chinook transiting Franks Tract from Medford to Chipps 
Island reported in 2011.  Brandes will provide DWR a study proposal for Durham Ferry releases 
in 2013. 
 
Lindley (NMFS) discussed a predation proposal the SWFSC is developing.  Predation has been 
studied at large water diversions on the Sacramento River for several years.  There is a potential 
to use those methods to investigate removing predators at focal locations in the south Delta.  The 
general plan for this winter and spring is to conduct pilot studies using DIDSON sonar and other 
active sonar methods to characterize selected predator/prey communities and explore removal 
methods.  If successful this year, the plan is to increase the removal effort next year.  It was 
suggested that the effectiveness of removal could be estimated on a localized scale but not likely 
at the population level.   
   
USBR and DWR reported they are looking at a new tag to determine whether a fish has been 
consumed by a predator.  Also, there is a 5-year effort beginning this month to look at predation 
in Clifton Court Forebay (CCF) and survival of salmon and steelhead there.  Fish survival in 
relation to the fishing access structure is being determined.   
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Cavallo (CFS) reported that they are working on several desktop studies, including mining of the 
CWT database for information on fish salvaged at the export facilities, and updating their fish 
passage model.  They are working on a new version of the Delta passage model and have a draft 
now using flow data from the Delta hydro model.   
 
ACTION: The presenters agreed to prepare one-page summaries for distribution. The 
summaries will include the protocols used to develop these projects to ensure good scientific 
methods, peer review, and stakeholder involvement.  The peer review process is important to 
ensure that results are scientifically credible.   
 
Independent Review Panel (IRP) Report:  Schiewe (Anchor QEA) provided an overview of the 
IRP review the 2012 Stipulation Study protocols and results.  The IRP identified three objectives 
of the Stipulation Study: 
 

 Provide protection of out-migrating juveniles salmonids by managing flow conditions; 
 Increase water exports consistent with providing a successful exit of salmonids out of the 

Delta; and 
 Generate real-time tracking information upon which to base adjustments of water exports 

and better understand relationships among flow rates, OMR flows, and juvenile steelhead 
survival 

 
The IRP concluded that the 2012 operation increased exports by 57 TAF above that which would 
have been otherwise provided under RPA IV.2.1.  However, the IRP was not able to determine 
the level of protection provided for migrating steelhead and concluded that the approach was not 
adequate to address the question being asked. They observed that there was no  information 
about predation at head of Old River during the test period, and the 2011 VAMP results 
indicated that the highest fall Chinook survival rate through the Delta was through Old River.    
The IRP recommended focusing future efforts on understanding behavioral responses of smolts 
and predators to flow dynamics and tidal changes in specific reaches; that is, travel, route, and 
survival needs to account for fish behavior and behavior of predators in response to strong tidal 
influences in the Delta.     
4.  Scope of New Studies (NMFS) 

 
Yip (NMFS) reviewed the proposed scope for the new studies, including geographic area, focal 
species and experimental timing.  
 

Geographic scope -- A map of the study area was presented with the proposed boundaries 
outlined. The map highlighted major pathways for fish movement into the study area.  There 
was considerable discussion regarding the boundaries; the sense of the discussion was that 
boundaries would include potential upstream release sites of Mossdale and Durham Ferry 
and extend to Chipps Island.  It was noted that although the goal of several previous studies 
was to measure survival to Chipps Island that monitoring locations near Benicia might be 
better to install instrumentation.  

 
Species:  The proposed primary species are steelhead and fall Chinook entering the south 
Delta from the San Joaquin River. There was discussion about winter-run and spring-run 
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Chinook and green sturgeon, but it was noted that the main focus of RPA Action IV.2.1 was 
San Joaquin steelhead.  Fall Chinook are an important species for the Bay Delta 
Conservation Plan.  The potential differences in behavior and timing of wild versus hatchery 
salmonids were also discussed. 
 
Timing:  The period covered by RPA IV.2.1 is April –May, but there is potential to 
investigate physical and biological interactions in the south Delta at other times during the 
year when there might be greater opportunities to control conditions.    

 
5. Steps/Milestones and Timeline (Schiewe) 
 
The development of conceptual models is proposed as a starting point for identifying testable 
hypotheses.  NMFS and DWR are proposing that from January through March, the research 
process focus would be on development of the conceptual models.  Draft study plans would 
follow in April and May 2013; study designs would be peer-reviewed (one or two outside 
reviewers) and study designs would be finalized by August 2013.  
  
Keys points considered during discussion of steps and milestones included: 
 

 Conceptual models are tools (and not endpoints) and should help focus on key questions 
to be addressed. 

 
 Missing is an overarching strategic plan; the approach is good but most of these studies 

are likely to be multi-year and should build on each as we go forward.   
 

 A strategic plan is needed to develop a long-term implementation and funding strategy.  
Annual  plans would include detailed study designs and refined the links to previous 
years. 

  
 It should be clear that we cannot possibly address in a single year all unanswered 

questions regarding salmon survival in the south Delta.   
 

 There needs to be greater emphasis on data analysis and management and reporting on a 
shorter timescale.  We should not still be analyzing 2011 data as we plan for 2014. 

 
6. Development of Conceptual Model (Schiewe) 
 
There is nothing in the scientific goals or broad geographic scale that excludes from 
consideration any aspect of south Delta hydrodynamics and the effects of those hydrodynamics 
on factors that affect salmonid behavior and survival, and hence inclusion in a conceptual model.   
It should also be acknowledged that what is proposed for implementation in 2014 may not be a 
new, stand-alone study but could be a modification or addition to an existing ongoing study.  It is 
also noted that, although the study plan would initially focus on 2014, multiple year studies 
would likely be needed to address many questions.  
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Also, because we have more information on fall Chinook salmon than steelhead originating in 
the San Joaquin River we may want to start with a conceptual model of this species.  There is 
limited information on steelhead at this point, but the 6-year steelhead radio telemetry study 
conducted by USBR is expected to change that soon.  Results from the Stipulation Study indicate 
that survival of steelhead is very low.   
 
It was suggested that a conceptual model which visually displays the relationships among  
drivers, linkages, and outcomes would be a logical starting point, and the conceptual model of 
salmon and steelhead life stage transitions developed by John Williams for DRERIP is a good 
example.  Some important attributes of a conceptual model include:  

 Facilitates the consideration of a variety of drivers-linkages-outcomes and the 
opportunity to develop testable hypotheses and develop experimental approaches to test 
their validity. 

 Arrows (color and thickness) can be used to characterize importance, understanding, and 
predictability of the drivers, linkages, and outcomes. 
 

To further develop this approach it was suggested that each participant:   
 Select one or two drivers and describe associated linkages and outcomes. 
 Develop testable hypotheses that would form the basis of study(s) designed to determine 

the importance of a driver in shaping behavior and survival of salmonids in the south 
Delta.  

 Prepare a brief write up of a recommended experimental approach.    
 
Some selected examples of  paired testable hypotheses were discussed, including the following:  
 

 Increased export levels lead to changes in the near-field hydrodynamics of the south 
Delta 

 Increased exports do not affect or alter the near-field hydrodynamics of the south Delta 
 Altered near-field hydrodynamics affect the frequency/magnitude of fish entrainment at 

the CVP and SWP  
 Altered near-field hydrodynamics do not affect the frequency/magnitude of fish 

entrainment 
 
It was suggested that developing an initial model or models, and populating them with drivers-
linkages-outcomes, would be more efficient and productive if done in a group working session.  
Additional discussion focused on the following: 
 

 A conceptual model creates the opportunity to organize, prioritize and address a range of 
questions.  The driver-linkage-outcomes relationships are focal points for developing 
alternative hypotheses. 

 Regarding model scope and scale – A single stand-alone high level model may suffice, 
but a high level model with linked finer-scale models may better serve our needs. 

 There are several approaches to graphic display of models.  Another would be similar to 
food web models that tend to depict both direct and indirect linkages very clearly. 
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 We might consider a suite of conceptual models emphasizing different features and 
hypotheses; e.g., one focusing on flows, one on exports, etc., and some alternative 
hypotheses of how these factors influence behavior and survival.   

 As we consider the importance of  individual drivers and the predictability of outcomes, 
it may lead to the need for additional more specific or linked sub models.We want to be 
open to all possible drivers and create the opportunity for people who have very specific 
studies to present. 

 Our models may ultimately take on the appearance of a web instead of a list that 
recognizes linked indirect and direct effects. 

 The “importance” criterion is where we will likely see the greatest diversity of opinion; 
hence we might want to stay away from ranking importance right away.  

 The importance of a driver for “management” might be different than its importance in a 
pure scientific context.  

 We should make sure that we are not abandoning mathematical models for conceptual 
models because some already exist and we can use them. 

 Developing a model to investigate the impact of an action or one that is predictive of 
impacts of water management on fish survival is potentially different...and they may have 
different study routes. 
 

Homework/Next Step 
 
A smaller group of volunteers will meet to develop an initial conceptual model. Those planning 
to participate in the smaller working group should prepare and bring their list of important 
driver-linkage-outcomes and associated testable hypotheses. We should plan on a full day or two 
half day sessions.   
 
The following individuals expressed a willingness to participate in the first working session:  
Chuck Hanson, Brett Harvey, Pat Brandes, Josh Israel, Sheila Greene, Brad Cavallos, Heidi 
Rooks, Kevin Clark, Barb Byrne, Jeff Stuart, Alice Lowe, Steve Lindley, Mike Schiewe 
 
Scheduling:   

 2/27 for the next full session   
 2/22 for the conceptual model working group (date determined after the meeting by 

Doodle poll).   
 

Contact List:  We plan to generate one large list of participants so that everyone receives all 
information.  
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