FY 2007-09 F&W Program Innovative Project Solicitation

Section 10. Narrative

This last section of your proposal is for text responses, explanations, and justifications that support the previous nine sections of the online form.

The Narrative is provided as a Word document that can be completed by inserting responses where indicated. The document will be submitted to the Council when completed.

To complete and return Section 10:

1. Please read both the Narrative Instructions and the Guide at www.nwcouncil.org/fw/budget/innovate before continuing. It explains what the reviewers are expecting in your narrative section, and greatly affects how your proposal is reviewed.

2. Provide sufficient detail to justify your proposal in the spaces marked “(Replace this text with your response in paragraph form)” but please note that the page limit for sections A-F is 15 pages. Do not leave parentheses around your response. 

3. You can insert tables, graphics, or maps into this document. For help in adding graphics, contact Eric Schrepel at 503-222-5161 or eschrepel@nwcouncil.org. 

4. This document will be viewed on the Internet. If you refer to online documents, include web addresses and use Word’s hyperlink tool to make those addresses active links in the document. Contact Eric Schrepel for help.

5. Please use Word’s spell-check tool before submitting this document.

6. Return this document by browsing to your online proposal (www.nwcouncil.org/fw/budget/innovate), editing Section 10, then following the “Upload” instructions.

A. Abstract and statement of innovation 
Problem Statement and Conceptual Design

Many culverts at road crossings become perched over time due to channel incision caused by the altered hydrology and geomorphology of the associated stream.  Depending on local bed and flow characteristics, the height of the drop at the outlet of these culverts may be sufficient to block the upstream migration of fish and other aquatic organisms.   Hydraulic conditions within the culverts themselves may also prevent passage under certain flows.   Traditional engineering approaches for correcting these problems include log or rock controls, fishways, and/or steepening of the natural channel.  Each of these solutions has advantages and disadvantages depending on the characteristics of the site in question.  In urban streams, the design and implementation of fish passage solutions are often limited and technically complex.  Traditional methods for replacing or retrofitting culverts to enable fish passage in stream systems have proven impractical and expensive, and have therefore not been widely implemented.  

Modular Arch Drop Structures (MADS) were conceived of as an inexpensive solution to fish passage problems under these circumstances.  Each MADS structure comprises modular notch, arch, bank and base panels that, when assembled and set in place, form a weir-and-pool system that enables multiple species and life stages of aquatic organisms to volitionally pass up- and downstream under natural flow conditions.   Each MADS panel is pre-cast, fiber-reinforced concrete – there is no need to pour and cure concrete in forms at the site.  Water quality impacts (e.g., fish kills) associated with using fresh concrete in the active stream channel are avoided.

The MADS structure can be located so that desired water depths and velocities are achieved under a wide range of flow conditions.  Panels can be added to adjust for different channel widths and irregular channel alignments.  Multiple MADS structures can be installed at a site depending on local gradient and flow conditions and the passage requirements of resident species and life stages.  Field installation and assembly of the system’s units, which are delivered to the site and set in place by crane, can be accomplished in less than a day with minimal disturbance of the streambed and banks.  

Most passage structures fail because their entrances are difficult to locate, water depths are inadequate, or velocities exceed the swimming abilities of the species and life stages of interest.  To avoid these problems, the horizontal surfaces of MADS panels are embedded with river rock of various colors, shapes and sizes.  In addition to creating multiple fish passage routes over the crest of the structure, the use of river rock imparts a natural appearance that enhances the overall aesthetic qualities of the site.  

Key Features and Advantages of MADS

Some of the outstanding attributes of Modular Arch Drop Structures include: 

· Modular, prefabricated, fish passage system designed for total set-in-place construction, resulting in considerable savings in materials and labor costs (compared to cast-in-place systems);

· Off-site fabrication ensures tight adherence to specs, less on-site work and quality control of modular units (uniformity in quality and appearance of precast components);

· Each installation is custom designed and installed to meet specific site requirements. Var- ious lengths, widths, orientations and combinations of MADS structures are possible;
· Precast modular units would be delivered to the site and set in place by crane;

· Site preparation, installation and operation occur quickly (within a day or two, compared to the several weeks required of cast-in-place systems); and

· Low cost, long life cycle, and low maintenance.

Potential MADS Applications

Anticipated users of MADS include private landowners, developers, and federal, state, and local government agencies – essentially any entity seeking to provide fish passage or to control stream channel grade for habitat restoration.  One or more carefully selected providers would be responsible for the fabrication of the MADS components and provide installation support.

We are seeking candidate sites to implement a demonstration project that will allow us refine the MADS design and test it under field conditions.  Our team members will conduct a site assessment to evaluate the suitability of proposed sites, develop preliminary cost estimates, and select the most promising one for implementing the project.  If the demonstration project proves successful, our team of fish passage engineers, fisheries biologists, and hydrologists would provide extensive technical support services to assure proper application elsewhere of the MADS system.  If needed, we are available to conduct site assessments, prepare site-specific plans and design drawings, assist with environmental studies and permitting, develop and administer budgets, and oversee construction and post-construction monitoring.  

B. Technical and/or scientific background

(Replace this text with your response in paragraph form)

C. Rationale and significance to the Council’s Fish and Wildlife Program

(Replace this text with your response in paragraph form)

D. Relationships to other projects

(Replace this text with your response in paragraph form)

E. Proposal objectives, work elements, methods, and monitoring and evaluation

(Replace this text with your response in paragraph form)

F. Facilities and equipment 

(Replace this text with your response in paragraph form)

G. Literature cited 

(Replace this text with your response in paragraph form)

H. Key personnel

Resumes of key personnel are appended.

CLEVELAND R. STEWARD III
Steward and Associates principal and lead scientist Cleve Steward is a fisheries scientist and consultant with over 25 years experience and education in salmon and trout ecology and management, both as a government employee and as a consultant.  His firm – Steward and Associates – provides technical assistance in analyzing environmental impacts, complying with governmental regulations, and resolving conflicts involving fisheries and aquatic resources, with emphasis on water management, watershed analysis, habitat restoration, and fisheries research and management.

Mr. Steward has extensive experience in the fisheries management field and has undertaken numerous projects for federal and state agencies, Indian tribes, universities, private firms, and environmental groups from throughout the region.  He is a recognized authority on the habitat and migratory requirements of juvenile salmonids and has broad expertise in freshwater ecology and fisheries management.  He is frequently solicited to provide expert opinion and help resolve conflicts involving fisheries and aquatic resources, including surface water management, watershed impacts, salmon hatchery impacts, salmon smolt passage survival and behavior, and monitoring and evaluation techniques.

Mr. Steward serves in a variety of roles providing technical analysis and policy guidance on salmon recovery, delisting criteria, limiting factors, and habitat restoration measures.  He was appointed by the National Marine Fisheries Service to serve as a scientific advisor to federal and state agencies engaged in the recovery of threatened and endangered salmon and steelhead in the Willamette and Lower Columbia Rivers.  He is currently serving on the Greater Lake Washington Watershed Steering Committee and Technical Committee for Chinook salmon recovery, and as technical advisor to Bonneville Power Administration on matters of implementation and compliance with habitat provisions set forth in the current Biological Opinion for Federal Columbia River Power System.  Mr. Steward has also worked extensively with the Lower Columbia River Fish Recovery Board, supervising watershed assessment work in support of salmon recovery planning in 5 counties in southwest Washington.

EDUCATION

Master of Science, Summa cum laude, 1983
University of Washington, Seattle, WA
Degree Emphasis: Fishery Science, 

Bachelor of Science, Summa cum laude, 1978
University of Montana, Missoula, 
Degree Emphasis: Wildlife, Aquatic Option

PROFESSIONAL BACKGROUND

Steward and Associates, Snohomish, WA.
Principal, 1992-Present

Owner and lead consultant in a 10-person environmental consulting firm that specializes in fisheries management, ESA recovery and compliance planning, biological assessments, research design and implementation, Columbia River and Puget Sound fisheries issues, dam-related impacts and relicensing, dispute resolution, and programmatic review for public agencies, Indian tribes, and non-profit conservation groups. Clients include the Bonneville Power Administration, National Marine Fisheries Service, U.S. Fish and Wildlife Service, U.S. Geological Survey, Northwest Power Planning Council, various Indian tribes (Nez Perce, Yakama, Cowlitz, Quileute, and Skokomish) Seattle Aquarium, Seattle Public Utilities, University of Washington, Boeing, Save Our Wild Salmon, Trout Unlimited, American Rivers, URS, various law and engineering firms, and others.  Responsible for several contracts; author of key publications. 

Sustainable Fisheries Foundation, Snohomish, WA
Executive Director, 1994-Present
Co-founded an international (U.S. and Canada) 501(c)(3) research and education foundation in 1994 to promote a balanced approach to fisheries resource management and use, so that Pacific salmon and trout populations remain viable, productive, and accessible to future generations.  The SFF works closely with other non-governmental and scientific organizations on a number of salmon-related initiatives, most notably the development of a Sustainable Fisheries Strategy for West Coast Salmon and Trout Populations; the Timber, Fish and Wildlife process in Washington State; and the King County Watershed Resource Inventory Area (WRIA) 8 (Greater Lake Washington Watershed) Conservation Plan.

Mr. Steward served as co-chair of the Fundraising Committee for 4th World Fisheries Congress, held in May 2004 in Vancouver, BC.  He also organized and moderated the Stakeholders Forum, one of two full-day highlights of the Congress.  

SELECTED PROJECTS (1999-2007)

· State of the Salmon Project, Inventory of Salmon Monitoring Datasets in Washington, Oregon California, Idaho and Alaska: Mr. Steward oversaw his staff’s efforts on Ecotrust’s State of the Salmon Project (SoS), which involved the compilation of a comprehensive database of monitoring data on Pacific salmon and steelhead populations from around the Pacific rim.  This project was a precursor to ongoing efforts to track the status and trends of salmonid populations and develop recommendations for improved monitoring and management.  As part of this effort, Steward and Associates was awarded three contracts to inventory and collect metadata on all salmonid monitoring datasets in these five states, and assist with the planning and development of future analyses.  This effort includes comprehensive rating of the data quality and utility of each dataset for the purposes of the SKS, and linkage of the metadata to GIS coverages to support gap analyses.

· Technical and Policy Advisor to the Hoopa Valley Tribe (2005 - ongoing).  Mr. Stewardis under long-term contract to provide the Hoopa Valley Tribe’s fisheries, policy and legal staff with technical assistance in Klamath River Hydroelectric Project relicensing proceedings.  Mr. Steward assists in government-to-government consultations; participates as the Tribe’s representative on Fish Passage Habitat Modeling Work Group, Water Quality and Aquatics Work Group, and other technical groups at the request of the Tribe; and is helping the tribe identify appropriate goals and activities related to its fisheries and aquatic resources based on a comprehensive needs assessment, along with recommendations for technical assistance that might be required during the foreseeable future.

· Willamette/Lower Columbia Technical Recovery Team:  Mr. Steward was appointed by the National Marine Fisheries Service (NOAA Fisheries) in 2000 to serve as a science advisor to the recovery of threatened and endangered salmon and steelhead in the Willamette and Lower Columbia Rivers.  As a current member of the Technical Recovery Team, Mr. Steward assists in establishing biologically-based recovery goals for stocks listed under the Endangered Species Act and serves as science advisor to NOAA Fisheries during the development of a recovery plan for salmon and steelhead.  

· Western States Petroleum Association: Mr. Steward was identified as the industry’s point of contact for the status review of Cherry Point Herring population, and was appointed WSPA’s representative in the development of the Cherry Point Aquatic Refuge Management Plan.  Mr. Steward and Eric Doyle of Steward and Associates are working closely with affected tribes, and state and federal resource agencies, to craft a management plan that meets conservation objectives with minimal impact on traditional uses within the affected area.  

· Estimated Fish Damages – Tulalip Indian Tribes: The Tribal Council retained Steward and Associates to conduct analyses to support their claim for compensation from the City of Everett for damages caused by the construction and operation of dams on the Sultan River.  Using historical and literature-reported values, Steward applied a habitat-based production model to estimate the number of harvestable fish the Sultan River would likely have produced had the dams not been in place.  This information was used by the Tribe’s economist to calculate present day value of the foregone harvest.  Mr. Steward oversaw data collection, modeling and negotiation with the City’s technical and legal consultants. 

· Technical Advisor and Expert Witness for the Skokomish Indian Tribe: Mr. Steward serves on retainer as technical advisor to the Skokomish Indian Tribe, providing technical assistance to the tribes in ESA consultation and FERC relicensing proceedings. Activities include development of and presentation of technical and policy material, compilation of data and models, critique of project-related reports, development of expert reports for use in trial proceedings and negotiations with federal and state agencies.  

· Consultant to Bonneville Power Administration on Cowlitz Falls Hydro Project: At the request of Cowlitz Falls fisheries project manager and Washington Department of Fish and Wildlife biologists involved in the Cowlitz Falls Fish Facility Anadromous Fish Reintroduction Program, Mr. Steward assisted in the development and analysis of marking and sampling proposals that were incorporated into the “Updated Draft Three Year Marking Plan for the Cowlitz Falls Project.”

· Consultant to U.S. Forest Service on Agency Participation in Salmon Recovery Planning and Implementation:   Mr. Steward conducted extensive interviews, synthesized findings, and made recommendations for improving the effectiveness of the agency’s participation in the current recovery planning process.  The results of this study identify ways that the USFS can participate subject to its current mandates and budgets.
· Development of an ESA Strategy – City of Snohomish:  The City contracted with Steward and Associates to develop an ESA Response Strategy that provided guidance to city staff and elected officials, helped increase regulatory certainty, reduced the risk and costs associated with salmon recovery, and allowed the city to continue to provide for municipal services.  NOAA Fisheries has endorsed the approach and has indicated they will grant a 4(d) rule exemption if the city implements the plan.
· Technical Advisor to the Cowlitz Conservation Caucus:  At the request of Tacoma City Light, Mr. Steward was retained by American Rivers, Trout Unlimited, the Cowlitz Tribe and several other conservation organizations to serve as Technical Advisor on the Cowlitz River Hydroelectric Relicensing Project (Cowlitz Project, FERC No. 2016).  As a key participant in relicensing proceedings, Mr. Steward has made unique and important contributions to discussions and analyses related to fish passage, Ecosystem Diagnosis and Treatment, watershed analysis, instream flow modeling, and Benefit-Risk Analysis.  Mr. Steward’s knowledge, technical abilities, and contributions have enhanced the efforts of Tacoma’s consultants and other project participants. 

· WRIA 8 Steering Committee Member, King County Technical Advisory Group:  At the invitation of King County Executive Ron Sims, Mr. Steward currently serves as a scientist and representative of the environmental community on the WRIA 8 Steering Committee.  The WRIA 8 Steering Committee comprises elected officials (primarily city and county council members), scientists, environmentalists, civic leaders, and surface water managers from multiple jurisdictions within King and Snohomish counties.  Mr. Steward provides guidance on ESA response, salmon and surface water management, including water quality, flood hazard reduction, and fish habitat protection and restoration.  Mr. Steward also serves on the WRIA 8 Technical Advisory Group, which comprises an interdisciplinary group of scientists drawn from government and non-government organizations that are charged with developing a Limiting Factors Analysis and a scientific framework for conservation planning in the watershed.

· Consultant to Seattle Public Utilities on Cedar River Instream Flows, HCP, and Instream Flow Workshop:  Mr. Steward served in two unique capacities for the City of Seattle while under contract to Seattle Public Utilities.  The first was as technical advisor on instream flow issues related to the Cedar River Habitat Conservation Plan and Instream Flow Agreement.  Mr. Steward helped edit and write portions of the HCP and response to public comments in the accompanying NEPA/SEPA EIS.  He advised the SPU hydrologists and biologists in their interactions with Seattle City Council and the public on instream flows in the Cedar River.   The second role played by Mr. Steward was as Conference Coordinator of a series of public workshops held in January 1999 in the greater Seattle area to inform the public and solicit their opinion on the Cedar River HCP.  The workshops drew over 1,200 people and attracted considerable media interest and strong praise from public officials.

· Consultant to Quileute Indian Tribe:  Mel Moon, Director of Natural Resources for the Quileute Indian Tribe, contracted with the Sustainable Fisheries Foundation to provide consultation on technical matters related to staging the NAFTA, Environment and Indigenous Peoples of the Northwest Conference, which took place at the Bell Harbor International Conference Center in Seattle on September 9, 1999.  With a budget of over $50,000, the conference attracted over 200 Tribal and government leaders from throughout the U.S. and Canada.  Mr. Steward served as lead organizer and financial administrator for the conference.

Patrick D. Powers, P.E.

Waterfall Engineering

9427 Delphi Rd SW

Olympia, WA 98512

Phone: 360�]352�]5773

Cell: 360�]701�]8433

Email: pscpowers@comcast.net

PROFESSIONAL EXPERIENCE

23 years experience as a civil and environmental engineer, leading the design and construction of projects featuring water resources, hydraulics, hydrology, and fisheries engineering. Design expertise includes stream restoration, streambank protection, fish passage, off-channel spawning and rearing habitat, fish screens, river engineering, and watershed analysis. Broad construction management experience and ability to strategize project solutions and prepare successful designs. Has had a major role in the development and review of state and federal fish passage, screening and stream restoration and bank protection standards, and has provided training and mentoring in these areas. Master’s thesis work on barrier analysis and development of new fishway designs, such as pool and chute ladders.

Years of Professional Experience:  23

Education

Washington State University, M.S., Civil Engineering, 1984

Washington State University, B.S., Civil Engineering, 1981

Professional Registrations and Licenses

PE in Civil Engineering since 1986

Member American Fisheries Society

RECENT FISH PASSAGE PROJECT EXPERIENCE:

Gose Street Fish Passage, Mill Creek, Walla Walla, WA. 2006

In the 1950’s Mill Creek was turned into a flood control channel. At the end of the channel a concrete dam was constructed. Over the years a 10 foot drop developed as the channel downcut which created a fish blockage. Fish passage design options were summarized in an alternatives analysis matrix which was presented to and reviewed by state and federal agencies and tribes. The design selected was a series of pool and chute fishways with channel concrete weirs.

Contact: Jed Volkman, Confederated Tribes of Umatilla Indian Reservation, 541-966-2374

Hofer Dam Fish Passage, Touchet River,

Washington, 2006

Hofer Dam was built in the early 1900s, as an irrigation diversion dam on the Touchet River near Walla Walla, Washington. The dam has blocked upstream salmon passage during low flows and the diverted irrigation water is currently screened with a design which is not in compliance with State and Federal Criteria. The estimated project cost is $1.2 million. Design work included a topographic survey of the site to locate all structures relative to existing plans, analysis of the stream hydrology, development of forebay and tailwater rating curves, water rights, diversion requirements and fish passage analysis. The project was funded by Salmon Recovery Funding Board and BPA. A critical project development issue was getting all the stakeholders to agree to a design. Worked with local landowners, irrigation districts, Federal and State agencies and local governments to reach consensus on a design using an alternatives selection matrix.

Contact: Walla Walla County Conservation District, Rick Jones, 509-522-6340, Ex 3

Ellis Creek Fish Passage, Olympia,

Washington, 2005

Ellis Creek is a small tributary to Budd Inlet near the City of Olympia. There are three significant blockages to upstream fish migration (road culverts). Two of these culverts are under 60 feet of road fill. Pat Powers as the Project Manager developed alternatives, conceptual designs and costs. estimates for correction of these two culverts. An alternatives analysis matrix was developed which identified potential designs and other key project attributes. One of the culverts has received funding from the State Salmon Recovery Funding Board and Pat is currently in the design process. A new 96 inch diameter culvert will be jacked under the road and a pool and weir fishway constructed inside.

Contact: City of Olympia, Roy Iwai 360-753-8578

PUBLICATIONS

Pool and Chute Fishway; Discussion and Design Process Powers, P.D. Washington State Department of Fish and Wildlife. Third Annual Northwest Stream Restoration Design Symposium, River Restoration Northwest, Skamania, Washington. 2004.

Design of Road Culverts For Fish Passage Contributing Author, Washington State Department of Fish and Wildlife. 2003

Integrated Streambank Protection Guidelines, Contributing Author, Washington State Department of Fish and Wildlife. 2003 Culvert Hydraulics Related to Upstream Juvenile Salmon passage, Powers, P.D. et al , Washington State Department of Fish and Wildlife. 1997

Upstream Passage of Juvenile Coho Salmon Through Roughened Culverts, Bates, K. M. and Powers, P.D. Symposium of Fish Migration and Fish Bypasses. Vienna, Austria. 1996 Fish Passage Design Flows for Ungauged Catchments in Washington, Powers, P.D. and Caleb Saunders. Washington State Department of Fish and Wildlife. 1998.

Structures For Passing Juvenile Coho Salmon Into Off-Channel Habitat, Powers, P.D. American Fisheries Society Annual Meeting. Portland, Oregon. 1993.

Dominant Discharge Design for Detention Basins, Powers, P.D. Storm water Management Manual for the Puget Sound Basin. Washington State Department of Ecology. 1992. Stormwater Management Guidelines for Protection of Fish Habitat, Powers, P.D. American Fisheries Society, North Pacific International Chapter. 1991.

Analysis of Barriers to Upstream Fish Migration, Powers, P.D. and Orsborn, J.F. Washington State University. Pullman, Washington. BPA Project Report 82-14. 1984.

REFERENCES

Rick Jones, District Manager

Walla Walla County Conservation District

1501 Business One Circle, Suite 101

Walla Walla, WA 99362 (509-522-6340 Ex 3.)

Kozmo Ken Bates

Fish Passage and Habitat Engineering

5211 Blvd Extension SE

Olympia, WA 98501 (360-352-7089)

Tony Meyer, Executive Director

Lower Columbia Fish Enhancement Group

12404 SE Evergreen Hwy

Vancouver, WA 98683 (360-882-6671)
Kozmo Ken Bates, P.E. 


Fisheries Engineering

Professional Registration

Washington, Professional Engineer: 19021

Education/Training

B.S. Engineering, University of Washington

Relevant Experience

Mr. Bates has 28 years of experience in design and evaluation of fish passage and fish protection projects, in-stream and shoreline projects, and habitat restoration projects. Mr. Bates is known internationally as an expert in fish passage barrier assessment, passage technologies and innovative designs.  He is currently employed as a independent contractor on fish passage and habitat issues.

Fish Passage Assessment and Design Experience 

Mr. Bates currently advises a number of private utilities and state and federal agencies regarding fish passage programs and projects at hydroelectric and storage dams. Current and recent projects include:

· Expert technical advisor to PacifiCorp and Puget Sound Energy for the design of upstream and downstream fish passage facilities at Swift Dam and Baker Dams, respectively. Advisor to US Army Corps of Engineers regarding downstream fish passage at Howard Hanson Dam. Advisor to Alameda County Flood Control District regarding upstream and downstream fish passage at Fremont Dam. These are current projects and include barrier dams, trap and haul designs, floating surface collectors, multi-level outlet collectors, and conventional and high-velocity fish protection screens.

· Assessment of the effects of water diversions on fish passage within Sawtooth National Recreation area in Idaho (US Forest Service 2006). 

· Assessment of current passage, develop recommend and assist in the design of improvements at Clear Lake, (US Bureau of Reclamation 2005).

· Development of state fish passage design guidance (States of Washington, Vermont, and Massachusetts 2002-2006).

· Primary engineering author of a US Forest Service and Federal Highways guideline for passage of aquatic organisms at road crossings and other migration barriers.  Concepts of ecological connectivity and stream simulation are highlighted in the guide (US Forest Service current contract).

· Expert assessment of fish passage conditions through the Sultan River Canyon (Steward and Associates 2003).

· Mr. Bates has taught over 200 sessions on fish passage at dams and culverts and fish protection at water diversions. He developed and taught   Fish Passageways and Diversion Structures course for USFWS National Conservation Training Center for 15 years. This is the primary west coast fish passage training in the United States. He developed and taught portions of Engineering Innovative Fish Passage, Nature-Like Fish Passage for the University of Wisconsin and a series of workshops on fish passage at road crossings for the US Forest Service. He has developed and taught similar training sessions for University of Wisconsin, Portland State University, Save Our Salmon, and a number of state and federal organizations. 

· Design and evaluation of stream and shoreline engineering projects, habitat enhancement projects, and fish passage and protection proposals for the State of Washington. Mr. Bates was the responsible engineer for over 500 small to medium fish passage projects, fish protection screens, habitat restoration projects, dam removal projects and nature-like fishways.  

· Mr. Bates participated in the design of major upstream and downstream fish passage facilities; multiple high-head facilities up to 512 feet high and a 520 mw scheme and over 40 large fish protection screening facilities with capacities of 500 cfs or more. He conducted and oversaw basic and applied research for fish passage and protection of juvenile fish at hydroelectric diversions. 

· He developed the Aquatic Habitat Guidelines project for the State of Washington and authored or co-authored guidelines for design of fishways, fish passage at road culverts, fish protection screens, and streambank protection projects. The guidelines are also available at http://wdfw.wa.gov/hab/ahg/weblinks.htm. 
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