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Agenda 

Yakima River Basin Water Enhancement Project Workgroup 
March 27, 2014, 9:30 AM to 12:30 PM at Yakima Arboretum, 1401 Arboretum Dr., Yakima WA 

 
Time 
 
9:30 – 9:35  Welcome/Introductions and Agenda Overview 
 Ben Floyd, Anchor QEA 
 
 
9:35 – 10:45 Technical Work Update 
 Andrew Graham, HDR and Walt Larrick, Wendy Christensen Reclamation 
 
 
10:45 – 11:05  Break 
 
 
11:05 – 11:45 Implementation Committee Update 
 Derek Sandison, Ecology 
 
 
11:45 – 12:00 Executive/Subcommittee Updates  
 Dan Silver, Consultant, Subcommittee Chairs 
 
   
12:00 – 12:20    Workgroup – Roundtable Discussion 
 Ben Floyd, Anchor QEA 
 
 
12:20 – 12:30 Public Comment 
 
Adjourn 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2014 Upcoming Meeting Dates – June 4, September 25 and December 17 
 
For additional information, see the reports and documents available at this link: 
http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html  

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
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Meeting Notes 
March 27, 2014 
Yakima Arboretum, Yakima WA 
 

Yakima River Basin Water Enhancement Project (YRBWEP) 
Workgroup 

Welcome/Introductions and Agenda Overview 

Ben Floyd, Anchor QEA meeting facilitator, welcomed the Yakima River Basin Water Enhancement 

Project (YRBWEP) Workgroup members and other attendees, led introductions, and provided an 

overview of the agenda.  

Technical Work Update 

Andrew Graham, HDR; Walt Larrick, Bureau of Reclamation; and Dave Brown, City of Yakima; 

presented updates on technical work in progress. Highlights from the presentation and Workgroup 

comments are summarized below. For more detail, please see the full presentation which is available on 

the project website (http://www.usbr.gov/pn/programs/yrbwep/index.html).  

Andrew began by discussing the technical components of the Keechelus-to-Kachess Conveyance (KKC) 

and Kachess Drought Relief Pumping Plant (KDRPP) projects. These projects were evaluated in January 

2014, during separateValue Planning Studies (VPS.    

Keechelus-to-Kachess Conveyance  

The January VPS (Value Analysis) study resulted two KKC tunnel alignment alternatives.  The original 

alignment of the KKC tunnel would have required tunneling at a considerable depth below a mountain 

ridgeVPS two new alignments for evaluation were described.  Alternative 1 uses the same terminus 

portal locations as the original alignment, yet is routed around the ridge along a shallower depth 

alignment. Alternative 2 would be constructed starting at a deep portal located in between the Keechelus 

and Kachess Reservoirs and adjacent to I-90. This alternative will use the same Keechelus terminus 

portal as the original alignment; however, the location of the Kachess terminus portal will be south of 

the Alternative 1 location and away from Kachess Lake Road.  

The diversion point from the Yakima River to the Keechelus portal shaft has also been revised. The 

diversion point was moved closer to the Keechelus Dam outlet in order to provide streamflow benefits 

on a larger section of the Yakima River below the dam.  
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Workgroup Discussion 

• Dave Fast:  What is the change in depth for borehole drilling that resulted from moving the 

original tunnel alignment to the new alternative alignments?  The drilling depth of the original 

alignment was up to 2,000 feet; the new alignments are approximately 400-500 feet deep in most 

areas. 

• Alex Conley:  Is the Kachess outlet location above Box Canyon Creek?  No, Box Canyon is 

north of the Kachess outlet location.  

Kachess Drought Relief Pumping Plant 

A separateVPS resulted in two KDRPP alternatives.  Alternative 1 would convey water from the intake 

point through a pump station on the eastern shoreline as presented in prior Workgroup meetings.  Water 

would then be conveyed to the outlet channel below the dam via a pipeline that runs along the shoreline. 

Alternative 2 would convey water through a tunnel running north to southto a pump station located 

below the dam on the left bank of the outlet channel (looking downstream).   

Workgroup Discussion 

• Rick Dieker:  The Lake Mead Pumping Plant tunnel was constructed through similar soil 

conditions and was successful.  Yes, the Reclamation tunnel expert is aware of the Lake Mead 

project and has considered the tunneling methods used for that project in relation to KDRPP.  

Will the KDRPP Alternative 2 be a lined tunnel? Yes, the tunnel will be lined.  

Bull Trout Enhancement 

Walt Larrick discussed opportunities to incorporate bull trout enhancement into the Integrated Plan 

projects.  As part of the KKC and KDRPP projects  bull trout enhancement will be reviewed forBox 

Canyon Creek, Mineral Creek, and the Kachess River upstream from the Kachess reservoir; as well as, 

Gold Creek and Cold Creek and along other small tributaries connected to the Keechelus Reservoir.  

Wymer Dam and Reservoir 

Geotechnical exploration work is nearly complete at the proposed Wymer Dam and Reservoir site.  The 

last drill hole is underway and is expected to be completed within the next several weeks.  

Bumping Dam and Reservoir Enlargement 

Geotechnical investigation of the Bumping Dam and Reservoir area is underway.    Drill holes will be 

completed after the snow melts this spring.   

Workgroup Discussion 

• Ron Van Gundy:  Is there a difference in the storage capacity of the two alternative dam 

alignments?  It is not believed that there will be a difference in the storage capacity; however, 

this will be further evaluated further during project feasibility studies   

Cle Elum Pool Raise (CEPR) 

The CEPR Project involves modifying the radial gates in order to increase the storage capacity of the 
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Cle Elum Reservoir, including shoreline protection.    The CEPR Value Engineering Study was recently 

completed in February.   

Cle Elum Dam Fish Passage Facilities 

Elements of the Cle Elum Fish Passage design were reviewed, including the adult collection facility, 

downstream passage conduit, helix conduit structure, and inlet ramp.  The fish passage was designed to 

accommodate water levels that can vary up to 60 feet.  The initial design for the inlet, when tested, did 

not produce sufficient trapping velocity to collect fish and draw them into the conduit.  However, the 

inlet has been redesigned with sideboards that increase the current to draw fish into the inlet ramp.  The 

next steps in the modeling will be to finalize the helix conduit structure.  The project is at 30% final 

design.   

Workgroup Discussion 

• Ron Van Gundy:  How far is the dam from the inlet ramp?  Initially, the design used an open cut 

trench to construct/install the downstream passage conduit could provide passage over a 50 feet 

fluctuation.  The current design relies on tunneling to contruct/install the downstream passage 

conduit and therefore the intake will provide passage over 60 feet of fluctuation (elevation 

2180).   

• Ron Van Gundy:  During a drought year, how quickly would the fish passage facility be made 

available to move fish?  The optimum time to move fish is currently being modeled.   

• Dale Bambrick:  The focus of this project should be on the most ecologically efficient way to 

transport fish.  Fish should be able to migrate downstream in every year, not just some years.  

The design needs to accommodate that.  It is understandable that performance may not be 

optimal in every year, but some migration should be possible each year.  There is concern about 

the constructability of the helix conduit, which limits how far the intake can be from the dam.  .  

However, there is a high level of confidence that this design will effectively move fish.  

• Lisa Pelly:  How tall is the helix conduit structure?  The helix conduit structure will be 

approximately 100 feet tall.    

Tieton Dam Fish Passage Facilities Study 

Reclamation has selected Tieton Dam as the next passage project to advance to appraisal design.   

Providing fish passage at Tieton Dam would provide 36.8 miles of additional habitat above the dam (see 

Table 1), suitable for sockeye, steelhead, spring Chinook and coho salmon.  Passage would also provide 

connectivity for the Naches Basin bull trout populations.  In addition, steelhead spawning in the Tieton 

River was recently discovered in significant numbers; this provides the potential for steelhead to 

colonize tributaries that flow into Rimrock Reservoir. 

Reclamation met with the Yakima Storage Dam Fish Passage Core Team in March 2014 and based on 

discussion with the group has selected Tieton Dam as the next passage project to advance to appraisal 

design.  Tributaries above the Tieton Reservoir would provide access to 36.8 miles of habitat for 

steelhead and bulltrout.   This project will contribute to fish habitat improvements outlined in the 
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Integrated Plan.  Additionally, this project honors agreements made with the Yakama Nation and 

Washington Department of Fish and Wildlife (WDFW) to review fish passage on all five dams in the 

basin.  Project development would be undertaken over the next 10 years and include the following steps: 

appraisal study, feasibility study, EIS, hydraulic modeling, final design, and construction.     

Workgroup Discussion 

• Rick Dieker: Has there been consultation with Tieton Reservoir power operators?  To date, there 

has not been any discussion with power operators; however, this will be completed during 

project evaluation.  

Groundwater Storage, City of Yakima Aquifer Storage & Recovery (ASR)  

Dave Brown discussed the progress of the ASR project and identified existing and future wells that 

could be utilized in ASR operations.  A SEPA checklist will be released Friday, March 28, and be 

available for public comment.  The purpose of this project is to store additional water in groundwater 

aquifers, thereby creating less dependence on surface water sources and increasing water supplies during 

drought periods.  A permit to store additional water in groundwater wells will be required.  All wells are 

approximately 1,000 feet deep.  An All Known and Reasonable Technology (AKART) analysis has been 

summarized in a draft report to be reviewed by Ecology.  It is likely that two additional wells will need 

to be drilled in order to have sufficient summertime supplies during drought years (this estimate is based 

on current and projected water use).  The City’s Kissel Well will be used as a pilot project to test water 

injection and storage potentials.  The Gardner Well will also be tested in mid-May to determine the 

impact injection will have on the aquifer.  The aquifer is currently being monitored in order to establish 

a baseline for comparison with the aquifer conditions following injection. Ultimately, the goal of this 

project is to expand storage capacity for use during drought periods.  During years when there is no 

drought, water will naturally move back into surface water systems.  No new water rights will be 

required.  Wells created as part of this project could also potentially be used as a regional water supply 

source by other parties in addition to the City of Yakima.       

Basin-wide Groundwater Storage Opportunities 

In February, Reclamation hosted training on USGS MODFLOW model of the Yakima basin in Boise 

with Ecology and USGS.  Reclamation announced it will meet in April with irrigation districts to 

discuss potential infiltration sites on their districts.  Reclamation will then evaluate the potential sites for 

retention time (the amount of time the water stays in the aquifer) and river return locations and timing 

(where and when water returns to the river) using the USGS MODFLOW model of the Yakima basin. 

Workgroup Discussion 

• What’s the total capacity for injection?  With four wells it is estimated that up to 5,000 gallons 

per minute (gpm) of storage capacity could be injected during the winter. An additional two 

wells would add up to 3,000 gpm of storage capacity. Ultimately, the amount injected is limited 

by the distribution system’s ability to convey water from the treatment plant to the wells.  
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• Ben Floyd: What type of treatment is required?  Treatment will primarily involve the addition of 

chlorine to maintain water quality in the distribution system.  

Manastash Creek Conservation and Tributary Enhancement 

This project is close to completion and will be operational in time for the 2014 irrigation season.  The 

purpose of this project was to improve fish passage for steelhead in Manastash Creek.   

Workgroup Discussion  

• Ron Van Gundy: Are steelhead and rainbow trout expected to begin using the improved 

tributaries again? Yes, fish populations have returned in other similar projects; therefore, it is 

expected that this project will also see returning steelhead as soon as water is available in 

Manastash Creek. 

Habitat Enhancement and Agricultural Conservation Projects 

Walt presented a list of the habitat enhancement and agricultural conservation projects that have been 

funded by the State of Washington.  These and other Integrated Plan projects will continue to move 

forward, based upon available funding. 

Workgroup Discussion 

• Mike Leita:  It is important to understand the positive effect that the Integrated Plan has had, not 

only on irrigation water supply and habitat, but also on the enhancement of other resources. For 

instance, Yakima County has made changes to its groundwater management strategies relative to 

initiatives outlined in the Integrated Plan. Without the Integrated Plan, individual stakeholders 

would go back to inefficient alternatives.  Similarly, participation in the Integrated Plan has 

helped in securing funding; as a result, projects are now physically being accomplished.    

Implementation Committee Update 

Dan Silver introduced the Implementation Committee.  The Implementation Committee recently 

traveled to Washington, D.C., following the release of the President’s 2015 Budget.  The 

Implementation Committee has been primarily focused on acquiring funding and authorization.  Federal 

authorization for the full suite of projects in the Integrated Plan is essential for getting many plan 

projects completed.  Each member of the Implementation Committee who attended the trip to 

Washington, D.C., shared his or her thoughts on the recent trip.     

• Derek Sandison:  The primary purpose  was to meet with the Federal Agencies DC Leadership 

Group and discuss project progress and funding for the Integrated Plan.  At the DC Leadership 

Group meeting, there was very good participation from a broad spectrum of agencies.  The 

Implementation Committee also met with Congressman Hastings, Senator Cantwell and staff 

from other members of the congressional delegation, to discuss Federal authorization, gain 

further recognition for the Integrated Plan, and discuss funding for projects currently in the 

design phase.  The President’s 2015 Budget allowed approximately $11 million for Integrated 
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Plan projects, which is an incremental increase of $3 million.  This amount is short of what is 

needed; as such, the Implementation Committee will continue working to secure additional 

funding. 

• Mike Leita:  The Implementation Committee has been growing in its relationship with the DC 

Leadership Group.  The Committee has begun to meet with higher level officials.  Additionally, 

the inclusion of the Integrated Plan in the Presidential Budget is a good indicator that the 

Integrated Plan is gaining recognition.  It appears that the Integrated Plan is gaining momentum.  

Overall, the meetings were positive; in particular, Senator Cantwell was very engaged.  The 

Committee will continue improving relationships with officials and seek to gain greater 

recognition.   

• Phil Rigdon:  The Implementation Committee had a positive trip to Washington D.C..  The 

Committee’s priorities are starting to gain momentum; however, they also face fiscal challenges.  

Overall, there was good discussion with Federal officials on Integrated Plan goals.  The 

Committee’s next steps will be to gain commitments from the DC Leadership Group for support 

of specific projects and continue advocating for Integrated Plan funding and authorization.  

• Michael Garrity:  The Implementation Committee’s 10-Year Plan (Initial Development Phase) 

was received well, suggesting progress has been made toward short- and long-term authorization.  

The Committee will continue to work to achieve funding and authorization goals.   

• Urban Eberhart:  Last year, several members of the DC Leadership Group came to visit the 

Yakima Basin.  The DC Leadership Group recognizes how unique the Integrated Plan is for 

dealing with climate change and fostering cooperation between diverse stakeholders.  The 

Implementation Committee has been building relationships with higher level officials in D.C.; 

this is an indicator that the Integrated Plan is gaining recognition among these officials.    

• Paul Jewell:  The DC Leadership Group was surprisingly familiar with the Integrated Plan.  

There was also great attendance at the DC Leadership Group meeting.  The DC Leadership 

Group recognizes the Integrated Plan as a positive and unique example of a multipurpose 

initiative.  The 10-Year Plan (Initial Development Phase) was also discussed and appeared to be 

well received.  

• Jennifer Quan (WDFW):  It was apparent that congressional staff were very familiar with the 

Integrated Plan and that there was bipartisan involvement and support.  The Integrated Plan was 

also well received by those members of the Appropriations Committee that were unfamiliar with 

it.  

• Scott Revell:  Overall, discussions went well and the (Implementation) Committee was well 

received.  

• Peter Dykstra:  Several years ago, when first introducing the Integrated Plan to D.C. officials, it 

was viewed as a generalized plan with limited depth.  During this trip, it was evident that these 

officials are aware of the progress that has been made and now view the Integrated Plan as a 

model for implementing other similar initiatives.  The DC Leadership Group was engaged and 
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showed support for the Integrated Plan; this suggests that the Integrated Plan will receive 

funding.  

• Dan Silver:  Overall, the largest difficulty facing the Implementation Committee will be 

acquiring funding and authorization.  

Executive/Subcommittee Updates 

Updates were provided on recent activities by the Watershed Lands and Habitat subcommittees and the 

Executive Committee.     

Watershed Land Conservation Subcommittee 

Peter Dykstra discussed the work of the Watershed Lands Subcommittee. Now that the State has 

ownership of the Teanaway Community Forest (TCF), the subcommittee has been having regular 

briefings from DNR and WDFW on the development of a joint management plan.  The subcommittee 

has been working to align land management goals for the TCF with the goals of the Integrated Plan.  

DNR and WDFW recently created the TCF Advisory Committee.  Nine of the twenty TCF Advisory 

Committee members have been involved in developing the Integrated Plan.  This suggests an ongoing 

commitment by the management agencies to align management goals with the Integrated Plan.  The 

subcommittee is moving forward with efforts to promote the additional land acquisitions from the 

Integrated Plan, such as those in the Little Naches and Manastash basins.  Funding and project 

implementation opportunities have significantly increased from 2013 to 2014.      

Other subcommittee members expanded upon Peter’s discussion: 

• Rick Roeder and Mike Livingston:  The agencies are also working with the TCF Advisory 

Committee  to determine how projects will be implemented for improved watershed and land 

management within the TCF.   

• Sid Morrison:  Consolidation of checkerboard lands that date back to the 1800s is a valuable part 

of improving land management.  

• Paul Jewell:  It is great to see the collaborative work being undertaken between DNR and 

WDFW.   

Habitat Subcommittee 

Jeff Tayer said the Habitat Subcommittee is using the 10-year Initial Development Phase to define the 

target for habitat investments.  There is about $100 million in projects identified over 10 years, and the 

subcommittee is looking at how to split that into 1- or 2-year packages.  They have met twice this year 

and will meet again in April.   

The list of projects will consider ways to meet the Integrated Plan’s environmental goals while also 

providing symmetry in achieving water supply goals.  As an example, the subcommittee is coordinating 

efforts with those looking at bull trout habitat improvement projects that relate closely to the KKC and 

KDRPP projects. 
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The subcommittee agrees that science should be the basis of the projects.  Plans are being formulated to 

hold workshops with project sponsors on feasibility and constructability.  There will also be a review of 

the viability of proposed projects in attracting funding.   

Jeff Tayer also discussed funding from the Federal Land and Water Conservation Fund (LWCF).  Funds 

will go toward land management, watershed management, and water supply improvements.  Monitoring 

is being conducted on the Teanaway to provide feedback on the progress of habitat and water supply 

initiatives.  

Workgroup Discussion  

• Alex Conley:  It is apparent that subcommittee initiatives overlap and it would be useful to 

discuss when and how joint efforts can be brought together.  

Workgroup Roundtable Discussion 

Ben Floyd introduced Peter Dykstra as the newest member of the Workgroup. Ben then opened the floor 

to Workgroup members.  Specific comments included:  

• Mike Leita:  The Implementation Committee is aware that water storage is a large part of this 

plan; support for this initiative has been strong.   

• Ron VanGundy:  The Implementation Committee is faced with many significant issues.  The 

number one priority should be to work diligently to get authorization legislation for 

implementation of the Integrated Plan over the next 10 years.   

• Michael Garrity:  Mike agrees with Ron Van Gundy’s comment above.  Additionally, it’s 

important that the Cle Elum Fish Passage be ecologically effective and transport fish correctly.   

• Paul Jewell:  It is fortunate that the Yakima basin has received so much precipitation this year; 

allowing for greater efforts to be focused on the Integrated Plan instead of being spent on 

drought response.  The droughts in California are a reminder of the importance of the Integrated 

Plan.   

• Lisa Pelly:  Two comments:  1) the U.S. Department of Agriculture, Washington State 

Conservationist, is very supportive of the Integrated Plan.  The Integrated Plan helps to focus 

project prioritization and funding in the Yakima basin.  2) The Cowiche Creek project has been 

completed.  

• Sid Morrison:  A Yakima Basin Storage Alliance research effort is underway.  This research 

effort is intended to verify the benefits of the Integrated Plan.  Results from the study will be 

available in several months.   

• Kirk Cook:  It was fortunate that the Yakima basin received precipitation this year.  This shows 

how important it is to continue to move the Integrated Plan forward to reduce the impacts of 

future droughts.  

• Dale Bambrick:  There is a potential for conflicting interests as Integrated Plan projects move 

forward.  Workgroup members need to be prepared for potential conflicts that arise in the future.  
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• Dave Fast:  The work currently being carried out is impressive.  Dave is personally excited about 

Rimrock (Tieton) Dam fish passage being selected next; this project will have benefits for two 

listed fish species.  

• Rick Roeder:  Looking forward to hearing more about the progress of projects. He is also in the 

process of getting the Teanaway Community Forest Advisory Committee started.   

• Seth Defoe:  He is interested to see what the TCF Advisory Committee comes up with for the 

Teanaway Community Forest and how closely it ties into the Integrated Plan. 

Public Comment 

• Chris Maykut:  Chris represents the cabins and recreationists on Bumping Lake Reservoir. He 

was pleased to see that the recreation and cabin owner interests are being considered as part of 

the project’s cost-benefit analysis.  A large dam at Bumping Lake Reservoir could hurt 

recreation, bull trout populations, and other cabin owner interests.  

• Bill Campbell:  Bill represents Kachess homeowners association. There are 177 homeowners 

around Kachess Reservoir.  It is important to consider the impact that the projects will have on 

homeowners around Kachess Reservoir.  Paul Jewell and Urban Eberhart provided a productive 

and informative session, discussing impacts these projects may have on homeowners.  Bill hopes 

that homeowners will continue to be involved. In particular, homeowners are concerned about 

the 85-foot drawdown that will impact recreation and property values.  He also expressed 

concern about impacts to future fisheries on the proposed KDRPP project.  These impacts should 

be considered in the EIS.  Bill hopes that discussion and partnership will be expanded beyond the 

Workgroup to include users of the reservoir.   

Workgroup Members in Attendance 

Dale  Bambrick, National Marine Fisheries Service 

Dave  Brown, City of Yakima 

Kirk Cook, Washington State Department of Agriculture 
Alex  Conley, Yakima Basin Fish & Wildlife Recovery Board 

Seth Defoe, Kennewick Irrigation District  

Rick Dieker, Yakima-Tieton Irrigation District 

Peter Dykstra, Washington Wildlife and Recreation Coalition 
Urban Eberhart, Kittitas Reclamation District 

David Fast, Yakama Nation - Yakima/Klickitat Fisheries Project 

Michael Garrity, American Rivers 

Paul Jewell, Kittitas County   

Mike Leita, Yakima County 

Mike Livingston, Washington Department of Fish and Wildlife 

Sid Morrison, Yakima Basin Storage Alliance 

Lisa Pelly, Washington Water Project and Trout Unlimited 

Scott  Revell, Roza Irrigation District 
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Phil  Rigdon, Yakama Nation 

Rick Roeder, Washington State Department of Natural Resources  

Derek  Sandison, Washington State Department of Ecology 

Mike Shuttleworth, Benton County 

Ron  VanGundy, Roza Irrigation District  

Dawn Wiedmeier, Bureau of Reclamation 

 

Other Attendees 

Justin Bader, North Yakima Conservation District 

Rob Baldwin, Pace International, Inc. 

Justin Bezold, Trout Unlimited 

David Bowen, Kittitas County Chamber of Commerce 

Bill Campbell, Lake Kachess Homeowners Association 

Marie Cobb 

Wendy Christensen, Bureau of Reclamation 

Stuart Crane, Yakama Nation 

Dean Dennis, Kennewick Irrigation District 

Lisa Dilley, WSU 

John Easterbrooks, Washington Department of Fish and Wildlife 

Jack and Beneitta Eaton 

James Fitch 

Ben Floyd, Anchor QEA 

Joel Freudenthal, Yakima County 

Mike Frey, Kennewick Irrigation District 

Don  Gatchalian, Yakima County 

Raelene Gold, Seattle Audubon 

Andrew Graham, HDR Engineering, Inc. 

Ken  Hasbrouck, Kittitas Reclamation District 

Tim Hill, Ecology 

Lynn  Holt, Bureau of Reclamation  

Justin Iverson, Golder Associates 

Chuck  Klarich, YBSA 

Walt Larrick, Bureau of Reclamation 

Barb Lisk, Office of Representative Doc Hastings 

Chris Lynch, Bureau of Reclamation 

Steve Malloch, Western Water Futures LLC (alt. for American Rivers) 

Chris Maykut, Friends of Bumping Lake 

Jason McCormick, Washington Water Trust 

Tim McCoy, Bureau of Reclamation 

Keith McGowan, Bureau of Reclamation 
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David  McKenzie, Kennewick Irrigation District 

Linda Murtfeldt, Seattle Audubon 

Tom  Myrum, Washington State Water Resources Association 

David  Ortman, Sierra Club 

Elaine Packard, Water/Salmon Committee, Cascade Chapter, Sierra Club 

Sarah Pistorese, HDR Engineering, Inc. 

Kate Prengaman, Yakima Herald-Republic 

Jennifer Quan, WDFW 

Joye Redfield-Wilder, Washington Department of Ecology 

David  Reeploeg, Office of Senator Maria Cantwell 

Tom Ring, Yakama Nation 

Mike  Schwisow, Schwisow & Associates 

Dan  Silver, Consultant 

Rob Swedo, BPA 

Jeff  Tayer, WDFW  

Tom  Tebb, Washington State Department of Ecology 

Michael  Tobin, North Yakima Conservation District 

Jonathan Yoder, Washington State University 

 

Where to Find Workgroup Information  

Meeting materials, notes, presentations, and materials submitted during public comment for the 

Workgroup meetings will be posted on the project website 

(http://www.usbr.gov/pn/programs/yrbwep/index.html).  A bibliography of information sources, many 

of which are available online, is also posted on the website.    

If anyone needs help finding an information source, contact those listed at the top of page 1 of these 

notes or Ben Floyd at Anchor QEA, Kennewick office, (509) 491-3151, or bfloyd@anchorqea.com. 



 YRBWEP Workgroup Meeting  
March 27, 2014 

Technical 
Projects Update 

 
 

 
Presented by: 
Andrew Graham, HDR Engineering, Inc. 
Dave Brown, City of Yakima 
Walter Larrick, Reclamation 
 
 
 



Overview 
• Keechelus-to-Kachess Conveyance 
• Kachess Drought Relief Pumping Plant 
• Bull Trout Enhancement 
• Wymer Dam and Reservoir 
• Bumping Dam & Reservoir Enlargement 
• Cle Elum Pool Raise 
• Cle Elum Dam Fish Passage Facilities 
• Tieton Dam Fish Passage Facilities Study 
• Groundwater Storage – City of Yakima Aquifer Storage & Recovery 

(ASR) 
• Groundwater Storage – Basinwide Analysis 
• Manastash Creek Conservation & Tributary Enhancement 
• Habitat Enhancement and Agricultural Conservation Projects  

 



Keechelus-to- 
Kachess 
Conveyance 
 



Keechelus-to-Kachess Conveyance  
Feasibility Alternative Alignments 



Keechelus-to-Kachess Conveyance 
Inlet Options Near Keechelus Dam 



Kachess Drought 
Relief Pumping 
Plant 
 



Kachess Drought Relief Pumping Plant 
Feasibility Alternative Alignments 



Kachess Drought Relief Pumping Plant 
Outlet Works Site Plan 



Kachess Drought Relief Pumping Plant 
Station Alternative 2 

Conceptual View of Interior 



 
Bull Trout 
Enhancement 
 
 
 
 



Kachess 
Reservoir 

-  Kachess River 
-  Mineral Creek 
-  Box Canyon Creek 
 



Keechelus 
Reservoir 

- Gold Creek 
- Cold Creek 
- Other Small 
    Tributaries 



Wymer Dam and 
Reservoir  
 
 



Wymer Dam & Reservoir Drill Hole Locations 



 
 
Bumping Dam & 
Reservoir 
Enlargement 
 



Bumping Dam &Reservoir Drill Hole Locations 
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Raise 
 
 



Cle Elum Pool 
Raise 
• Modify radial gates 
• Shoreline protection/ 

Embankments 
• Land acquisition 



Cle Elum Radial Gates - Modifications 



Cle Elum Pool Raise – Shoreline Protection 



Cle Elum Pool Raise – Shoreline Protection 



Cle Elum Reservoir Existing Shoreline 



Cle Elum Dam 
Fish Passage 
Facilities 
 



Cle Elum Dam Fish Passage Facilities 



     
   

Cle Elum Dam Fish Passage Facilities 
3rd Inlet Structure Design – 400ft3/s 



Cle Elum Dam Fish Passage Facilities 
4th Inlet Structure Design 

Weir Crest – similar 
to the interim flume 



Cle Elum Dam Fish Passage Facilities 
Helix Tower 

To conduit through 
dam  

to tailrace (down 
stream) 

Function – moves fish from the inlet structure into 
conduit bypass through the dam 



     
 

       
    

Cle Elum Dam Fish Passage Facilities 
Helix Tower 

Function – moves fish from the inlet structure into
 
conduit bypass through the dam
 



Tieton Dam 
Fish Passage 
Facilities Study 
 



Tieton Dam 



Tieton Dam – Rimrock Reservoir 



Path Forward 
 

• Select Tieton Dam for Fish Passage Facilities Study 
    DRAFT Schedule 

– Appraisal Study - 2014 
– Feasibility Study – 2015-2016 
– Environmental Impact Statement – 2016-2017 
– Hydraulic Modeling – 2017-2018 
– Final Design – 2018-2020 
– Construction – 2021-2024 

• Conceptual Layout of Fish Passage 
– Keechelus 
– Kachess 



Groundwater 
Storage  
City of Yakima 
Aquifer Storage & 
Recovery (ASR) 



City of Yakima ASR Features 



Groundwater 
Storage 
Basinwide Analysis 
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Pipe laid out for pipeline between  
sta. 95+00 to sta. 99-50 at site. 
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Johnson Meninick Signing Pipe 
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Agricultural 
Conservation 

Projects 
1 Kennewick Irrigation 

District (KID) Division 
IV Lining 
 

2 Wapato Irrigation 
Project (WIP) Piping 
Lateral 4-414C 
 

3 Wapato Irrigation 
Project Piping Satus 
East Lateral E73 
 

4 Manastash Creek, 
Anderson Diversion 
Irrigation Water 
Acquisition 
 

5 Manastash Creek 
Sprinkler Conversions 
 

6 Yakima-Tieton 
Irrigation District 
(YTID) Feasibility 
Study – Tieton to 
Ahtanum Exchange 
 

7 Manastash – 
Consolidated Pipeline 
& Manastash Water 
Ditch Association 
(MWDA) Pipeline 
Construction 
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Habitat 
Enhancement 

Projects 
1 Gap-to-Gap Outfall 

Relocation 
 

2 Toppenish Fan 
 

3 Bateman Island 
Causeway Modification 
Conceptual Design 
 

4 Bull Trout Task Force 
Habitat Improvements 
 

5 Gold Creek Habitat 
Assessment and 
Conceptual Design 
 

6 Reed Diversion 
Removal 
 

7 Little Rattlesnake Road 
Decommissioning 
 

8 Cle Elum River Side 
Channel Restoration 
Project, Phase 2 
 

9 Gap-to-Gap Property 
Acquisitions 
 

10 Upper Wapato Riparian 
Restoration 
 

11 Ellensburg Water 
Company / Coleman 
Creek Restoration 
 

12 Reed Diversion Barrier 
Removal 
 

13 Trout Meadows 
Acquisition / 
Enhancement 
 

14 Plum Creek / Little 
Naches Land 
Acquisition 
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Building A Future for Water,
Wildlife and Working Lands

Yakima River Basin Integrated Water Resource Management Plan

January 2014

Over the past several months, the Yakima Integrated Water Resource 
Management Plan (Integrated Plan) Implementation Committee 
collaborated with the Bureau of Reclamation and the Office of 
Columbia River concerning the composition of the Initial Development 
Phase of the Integrated Plan.  This phase will span the time frame from 
passage of the state’s Integrated Plan authorizing legislation in 2013 
through the year 2023. 

Consistent with the objectives of the integrated plan, the projects and 
activities that Reclamation and the Washington Department of Ecology 
Office of Columbia River are including in the Initial Development Phase 
will advance concurrently some portion of all seven elements of the 
Integrated Plan.  The Initial Development Phase represents a set of 
projects and activities that will quickly achieve tangible improvements 
in stream flow, habitat, and fish passage as well as to provide increased security of existing out-of-stream 
water supplies.

The Initial Development Phase will involve requests for funding for a 
number of specific capital projects including the:

•	 Kachess Drought Relief Pumping Plant – $205 million,
•	 Fish Passage at Cle Elum Reservoir – $87 million, and
•	 Three-foot pool raise at Cle Elum Reservoir – $18 million.

A fourth project, the $159 million Keechelus to Kachess Conveyance 
project, will likely be included as an adjunct to the Kachess Drought 
Relief Pumping Plant project, pending verification of its efficacy in 
improving the speed and reliability of Kachess Reservoir refill, or 
improving summer flow conditions in the Keechelus-to-Easton reach of 
the Yakima River, or both.

Other components of the Initial Development Phase include proposals 
for $85 million in agricultural conservation projects that would make 
available about one-half of the 170,000 acre-feet of conserved water envisioned by the Integrated Plan, $100 
million in floodplain and tributary habitat restoration projects and acquisitions, $90 million for additional 
fish passage projects, $6 million in aquifer storage and recovery projects, and $500,000 for fostering water 
banking and exchange programs.  Attaining Wild and Scenic River designations for vital headwater stream 
reaches will also be advanced during the Initial Development Phase beginning with portions of the upper 
Cle Elum River system.

Subject to the results of an ongoing fatal flaw analysis, about $15 million will be sought in the latter half 
of the Initial Development Phase to conduct a feasibility study and prepare an environmental impact 
statement to ready one of the two large storage facilities identified in the Integrated Plan for possible 
inclusion in the plan’s subsequent development phase.  The subsequent or middle development phase 
would span the time frame from the year 2024 through 2034.

The initial 
development 
phase represents 
a set of projects 
and activities 
that will quickly 
achieve tangible 
improvements in 

stream flow, habitat, and 
fish passage as well as to 
provide increased security 
of existing out-of-stream 
water supplies.

Cle Elum Fish Downstream Passage  Testing 
Model (1:9.5 scale)



The total estimated cost of the Initial Development Phase could range 
from about $607 million to about $766 million.  These costs represent 
the best available estimates based upon current information and may 
be subject to change as feasibility studies proceed.

The estimated costs do not include the $99.3 million appropriated by 
the state legislature for the Teanaway watershed acquisition, nor the 
$31 million in current state funding for Integrated Plan projects.  Those 
projects include environmental review, design, and permitting for 
the Kachess and Cle Elum projects necessary to allow construction of 
those projects to commence as early as the end of 2015; fish habitat 
improvements; water conservation projects; water banking and 
exchange programs; and aquifer storage and recovery projects.

Building a Future for Water, Wildlife and Working Lands
Yakima River Basin Integrated Water Resource Management Plan

More About The Yakima Basin Implementation Plan: http://1.usa.gov/qRr77Q

Questions? 
Please give us a call.

Derek Sandison,  Washington 
Department of Ecology
509-457-7120 
dsan461@ecy.wa.gov 

Upon completion, the Kachess Drought Relief Pumping Plant will provide 200,000 acre-feet of 
water for drought relief.



 
 

 
Contact:  Wendy Christensen, 509-575-5848, ext. 203            Derek Sandison, 509-457-7120 
 

*Workgroup facilitation by Ben Floyd, Anchor QEA as a subconsultant to HDR, under contract to the Bureau of Reclamation 

Agenda 

Yakima River Basin Water Enhancement Project Workgroup 
June 4, 2014, 9:30 AM to 12:30 PM at Yakima Arboretum, 1401 Arboretum Dr., Yakima WA 

 
Time 
 
9:30 – 9:35  Welcome/Introductions and Agenda Overview 
 Ben Floyd, Anchor QEA 
 
 
9:35 – 9:45 Natural Resource Conservation Service (NRCS) – Regional Conservation Partnership Program 
 Lisa Pelly, Trout Unlimited; Peter Dykstra, Washington Wildlife and Recreation Coalition 
 
 
9:45 – 10:30 Technical Work Update 
 Andrew Graham, HDR; Walt Larrick and Wendy Christensen, Reclamation 
 
 
10:30 – 10:55 Update on Economics Study  
 Jonathon Yoder and Steve Katz, WSU  
 
 
10:55 – 11:15  Break 
 
 
11:15 – 11:25 Implementation Committee Update 
 Derek Sandison, Ecology 
 
 
11:25 – 12:05 Executive/Subcommittee Updates  
 Dan Silver, Consultant, Subcommittee Chairs 
 
   
12:05 – 12:25    Workgroup – Roundtable Discussion 
 Ben Floyd, Anchor QEA 
 
 
12:25 Public Comment 
 
Adjourn 
 
 
 
 
 
 
 
Remaining 2014 Upcoming Meeting Dates – September 25 and December 17 
 
For additional information, see the reports and documents available at this 
link: http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html  

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html


 

 

U.S.  Department of the Interior 
Bureau of Reclamation 

*Contact: Wendy Christensen, Columbia-Cascades Area Office, (509) 575-5848, ext.  203 
 Derek Sandison, Washington State Department of Ecology, (509) 457-7120 
 
 
Meeting Notes 
June 4, 2014 
Yakima Arboretum, Yakima WA 
 
Yakima River Basin Water Enhancement Project (YRBWEP) 
Workgroup 

Welcome/Introductions and Agenda Overview 
Ben Floyd, Anchor QEA meeting facilitator, welcomed the Yakima River Basin Water Enhancement 
Project (YRBWEP) Workgroup members and other attendees, led introductions, and provided an 
overview of the agenda.  Wendy Christensen, Bureau of Reclamation, and Derek Sandison, Washington 
State Department of Ecology, commemorated the 5-year anniversary of the YRBWEP Workgroup.  
Wendy discussed the work performed and accomplishments achieved over the past 5 years.  
Accomplishments include meeting with Yakama Nation Chairman Smiskin, Interior Secretary Salazar, 
Governor Gregoire, and others, on September 18, 2011; receiving the 2012 Integrated Water Resource 
Award from the American Water Resources Association, and organizing a Federal Agencies DC 
Leadership Group1.  Derek congratulated the Workgroup on its progress over the past 5 years.  Derek 
emphasized that the Workgroup’s achievements are a testament to its commitment to the Integrated Plan 
goals. He also recognized that there is still much work left to be done in order to realize these goals.   

Highlights from the presentations and Workgroup comments are summarized below. For more detail, 
please see the full presentations which are available on the project website 
http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html 

Natural Resource Conservation Service (NRCS) Funding Opportunity 

Lisa Pelly, Trout Unlimited, and Peter Dykstra, Plauché & Carr LLP, discussed the U.S. Department of 
Agriculture, Natural Resource Conservation Service (NRCS) grant funding opportunity.  The NRCS 
program was recently announced by the Secretary of Agriculture, Tom Vilsack.  It is a 5-year national 
program intended to promote the restoration and sustainable use of natural resources on regional scales.  
Characteristics of the NRCS program include:  fostering partnerships to leverage large conservation 
projects, developing collaborative solutions and integrated approaches to conservation, and establishing 
measurable results.  These NRCS initiatives are in line with the Integrated Plan goals. 

                                                 
1 The DC Leadership Group provides the Regional Leadership and the Implementation Committee with assistance on 
addressing questions of national policy, clarifying and strategizing on authority issues, and identifying potential funding 
opportunities. 
 

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
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Approximately $400 million in NRCS funding is anticipated to be awarded in fiscal year 2014 to 2015. 
The NRCS program is composed of three available funding sources; these include national funds (40% 
of total funding), state funds (25%), and Critical Conservation Areas (CCA) funds (35%).  Peter 
emphasized that the Columbia River Basin (which encompasses the Yakima River Basin) was selected 
as one of the eight CCAs.  As such, CCA funds are a potential source of financing for Integrated Plan 
projects.  Lisa noted that Roylene Rides-at-the-Door, the Washington State Conservationist, advocated 
for the Integrated Plan region to be included as a CCA; this is largely due to the collaboration efforts and 
relationships formed by the YRBWEP Workgroup Implementation Committee. 

An ad hoc group of the Implementation Committee, led by Lisa Pelly, is currently developing a pre-
proposal for NRCS CCA funds, due July 14, 2014.  The final proposal is due September 26, 2014.  The 
group is in the process of working with the NRCS to better understand the requirements and process 
involved for state and national funding.  Lisa Pelly can be contacted for further information or to discuss 
potential projects.            

Workgroup Discussion 
• Sid Morrison:  Studies show water issues in the Yakima River Basin are primarily due to lack of 

storage, not inefficient use of irrigation water.  Does storage qualify under the NRCS funding 
requirements?  Yes, the NRCS conservation efforts are focused on instream flow improvements, 
which include storage improvement projects.  A portion of NRCS funds are intended to improve 
natural resources through on-farm projects. 

• Mike Livingston:  Are coordinated efforts being considered with other entities in the Columbia 
River Basin CCA?  Yes, the group is looking for areas of common interest with other entities in 
the Columbia River Basin.  Additionally, outreach efforts are being pursued to identify other 
projects within the same geographical region.  The Columbia River Treaty process has also 
stimulated conservation project discussion among counties in the region.     

• Seth Defoe:  From the Columbia River Basin CCA borders, it is evident that a key focus of the 
NRCS program is salmon habitat enhancement.  Yes, this is among the key goals of the NRCS 
program.  

• Alex Conley:  It was noted that funds are available for technical services.  What is meant by, or 
qualifies as, technical services?  In general, NRCS funds are intended for technical services and 
not administrative costs.  The goal is to produce measurable results through technical work.  
However, this stipulation is not yet fully understood; efforts are underway to get a better 
understanding of funding requirements.  

• Mike Leita:  Who reviews project proposals?   Do project proposals go through all three state 
governor’s offices (Washington, Oregon, and Idaho)?   It is still uncertain who reviews project 
proposals.  The group is looking into these types of details.  
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Technical Work Update 
Andrew Graham, HDR, and Walt Larrick and Wendy Christensen, Reclamation, presented updates on 
technical work in progress.  Wendy began by emphasizing the balanced portfolio of projects which are 
included in this technical work update.  All of these projects are moving forward.   

Keechelus-to-Kachess Conveyance (KKC) and Kachess Drought Relief Pumping Plant (KDRPP) 
Andrew discussed the KKC and KDRPP projects.  The design team has identified the alternatives for 
both projects which were described at the last Workgroup meeting; the KKC and KDRPP projects each 
have two alternatives under consideration.  Further field exploration is occurring this summer/fall to 
evaluate the new KKC alternative tunnel alignment.  For each project, the engineering team is in the 
process of designing the different project components.  This includes consideration of space needed in 
the future for potential fish passage at the two dams.  Various technical memoranda are being developed 
for each project component.  These technical memoranda will ultimately be compiled into a feasibility 
design report.  An economics report and draft Environmental Impact Statement (EIS) are also being 
prepared.      

Bull Trout Enhancement 
Walt discussed bull trout enhancement design efforts.  Box Canyon is a key tributary for bull trout 
habitat.  Three design options have been identified to enhance bull trout habitat, particularly focusing on 
addressing affects during low water years.  Reclamation is also working with the Washington 
Department of Fish and Wildlife (WDFW), U.S. Fish and Wildlife Service (USFWS), Yakama Nation, 
and other entities to identify other critical tributaries for bull trout habitat surrounding the Kachess and 
Keechelus Reservoirs.  Bull trout enhancement actions will contribute to mitigating the impacts from the 
KKC and KDRPP projects.  These actions will be incorporated into the draft EIS.    

Wymer Dam 
Geotechnical exploration work is complete at the proposed Wymer Dam and Reservoir site.  
Approximately 16 drill holes have been completed and core data is currently being evaluated.   

Bumping Dam and Reservoir Enlargement 
The progress of the Bumping Dam and Reservoir Enlargement project was discussed.  Drilling permits 
are currently being finalized.  Additional geotechnical drilling is expected to begin this month.     

Cle Elum Pool Raise (CEPR) 
The CEPR final design is in progress.  The draft EIS is also being prepared.  Reclamation is meeting 
with landowners to identify methods to protect private property and Federal facilities from potential 
erosion.  The Cle Elum Reservoir shoreline has been evaluated to identify areas of potential erosion.  
Techniques to address potential erosion on private property and Federal facilities include bioengineering 
using logs, boulders, and vegetation, or construction of a rock wall.  The technique selected will vary, 
depending on shoreline susceptibility to erosion.      
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Cle Elum Dam Fish Passage Facilities 
Joel Hubble, Reclamation, discussed the progress of the Cle Elum Dam Fish Passage Facilities project.  
Teams have been working together to review model results, discuss criteria, and finalize each project 
component, including a recent visit to Reclamation’s Technical Services Center Laboratory in Denver, 
Colorado, by several participants.  Emphasis was placed on solving a tail water recirculation issue that 
could potentially impede adult passage.  The design team was able to resolve issues of turbulent flow in 
the juvenile passage facility (helix) using numerical and physical modeling; thereby demonstrating 
smooth flow in the helix for juvenile downstream passage.  Wendy acknowledged the collaborative 
efforts between Yakima Basin biologists and Reclamation design team to resolve the issues.  A value 
engineering study is scheduled for mid-June and the 60-percent final design review is scheduled for 
July.      

Tieton Dam Fish Passage Facilities Study 
A statement of work is being prepared for the Tieton Dam Fish Passage Facilities Study.  Deliverables 
will include:  1) an Appraisal Assessment report; 2) drawings; 3) a cost estimate; and 4) a summary of 
environmental impacts.      

Clear Lake Fish Passage 
A study is in progress to evaluate bull trout activity in Clear Lake by Reclamation and USFWS.  The 
study considers the ability of bull trout to migrate from Rimrock Reservoir to Clear Lake Reservoir.  
The study will require 2 more seasons of data collection.  The 2012 and 2013 reports have been posted 
to the Integrated Plan project website.    

Groundwater Storage, City of Yakima Aquifer Storage & Recovery (ASR)  
Dave Brown, City of Yakima, discussed the progress of the Yakima ASR project.  The Programmatic 
Framework technical memorandum has been completed and is available on the Integrated Plan project 
website.  Testing of Gardner Well is beginning now.  This testing includes well efficiency, flow-rate, 
and recharge testing.  Winter recharge of the aquifer will begin this winter (2014-2015), pending permit 
approval.      
 
Groundwater Storage Basinwide Analysis 
The Groundwater Storage basinwide analysis for managed recharge is in the data collection phase.  This 
involves meeting with irrigation districts and biologists to gather data about the system and water use 
trends.  Data will be used to model the timing of water injection and removal.  Once the model has been 
developed, results will be shared with the districts and biologists to ensure the results are sensible.    

Manastash Creek Conservation and Tributary Enhancement 
The Manastash Creek Conservation and Tributary Enhancement project is now complete and 
operational.  This project successfully delivers water to irrigators and conveys conserved water to 
Manastash Creek.  It is expected that the Reed ditch diversion will be removed summer 2015.      
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Habitat Enhancement and Agricultural Conservation Projects 
Habitat enhancement and agricultural conservation projects have been identified throughout the Yakima 
River Basin.  The Habitat Subcommittee is developing a draft list of projects for funding.  The Out-of-
Stream Needs Subcommittee (renamed Water Use Subcommittee) is developing criteria for ranking 
conservation projects.  Additionally, a municipal water conservation subcommittee is being formed to 
identify municipal conservation projects.  These and other Integrated Plan projects will continue to 
progress, based on available funding.    

Workgroup Discussion 
• Sid Morrison:  Is NRCS funding being considered for these projects? Yes, work is being done to 

include several of these projects on the NRCS funding list.   

Roza Reach Study 
The Roza Reach 2014 field season study is complete.  The preliminary results for 2014 will be presented 
at the Yakima Science and Management Conference.  
 
Teanaway Community Forest 
Mike Livingston, WDFW, discussed the Teanaway Community Forest (TCF) planning effort.  The TCF 
advisory committee has been tasked with making management plan recommendations to WDFW and 
the Washington Department of Natural Resources.  A field tour of the TCF occurred in May.  This 
provided advisory committee members the opportunity to identify potential issues to address in the 
management plan.  Plan considerations include community values and legislative goals.  
 
Update on Economics Study 
Jonathon Yoder and Steve Katz, Washington State University, updated the Workgroup on progress 
made on the Economic Study since December 2013.  This study was directed to occur by the State 
Legislature.  It evaluates the economic impacts of Integrated Plan projects related to fish populations, 
irrigation water reliability, and municipal/domestic water supply, for each project individually.  The 
analysis is based on the following existing models (modified where appropriate):  the Yakima Basin 
Riverware model; a habitat/fish productivity model; and a valuation model.  Steve discussed four 
reaches WSU has evaluated and the impact to steelhead populations in these areas.  Uncertainty is a key 
issue in forecasting fish populations and has resulted in a wide range of potential outcomes.  This 
uncertainty is attributed, in part, to fish activities in common areas outside of the Yakima River Basin.  
Work is being done using historical project data to better understand the system.  Evaluation of 
historical data will be used to assign confidence levels to results and to reduce uncertainty.  Jonathon 
and Steve are expecting to have a draft report available by early November and a final report by 
December 15, 2014.     
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Workgroup Discussion 
• Ron VanGundy:  Will outside factors such as ocean conditions be included in the analysis?  No, 

the objective is not to build a new model, but to refine the existing models.  Although external 
factors are not included in the model, it will be possible to determine their relative contribution.  
This could be compared to the Integrated Plan’s contribution to fish populations.  

• Sean Gross:  If it is determined that the Integrated Plan has a meaningful impact on delisting 
species, will these benefits be monetized?  No, benefits will not be presented in monetary terms.  
To do this, management of specific species would need to be separated from management 
activities for all other fish.   

• Alex Conley:  Would the modeling strategy for species such as sockeye salmon be the same as 
for steelhead?  No, sockeye salmon are not as migratory as steelhead.  Therefore, an evaluation 
of sockeye populations would require a fundamentally different approach.  For the purposes of 
the Integrated Plan, sockeye salmon are not among the fish species that require analysis.              

Implementation Committee Update 
Derek Sandison, Ecology, introduced the Implementation Committee.  The committee is hoping that 
Federal elected officials will introduce legislation related to the Integrated Plan by the end of 2014.  
Various funding opportunities were discussed.  The Water Resource Reform and Development Act 
provides Federal funding for water-related infrastructure projects.  This is a potential source of funding 
for Integrated Plan projects.  The committee is also targeting the Land and Water Conservation Fund 
and NRCS funding opportunities.  Additionally, the committee is in the process of prioritizing projects 
for the upcoming State budget (fiscal year 2015-2017).  Proposed projects for state funding will be 
submitted to the governor’s office in September.         

Executive/Subcommittee Updates 
 
Habitat Subcommittee 
Jeff Tayer summarized work of the Habitat Subcommittee.  In January 2014, the Habitat Subcommittee 
was tasked with developing a list of habitat projects.  Emphasis was placed on maintaining a balanced 
portfolio of Integrated Plan projects.  Several criteria have been identified for use in evaluating projects.  
Projects should be:  1) scientifically defensible; 2) synergistic with other projects and funding sources; 
3) expand on the Yakama Nation, Kittitas, and Yakima County floodplain restoration efforts; 4) improve 
bull trout populations in relation to the KKC and KDRPP projects; 5) enhance watershed protections for 
fish and water supply; and 6) support other elements of the Integrated Plan.  Efforts have also been made 
to avoid potential permitting issues and build relationships with the Forest Service.  Jeff presented a 
draft list of larger scale projects which the Habitat Subcommittee has identified.  Moving forward, the 
subcommittee will update this list of proposed projects based on comments from the Workgroup.  The 
Habitat Subcommittee’s proposal will ultimately be integrated with the proposals developed by other 
subcommittees.  The list of recommended projects will be shared with the Implementation Committee in 
July.                
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Workgroup Discussion 
• Seth Defoe:  Will the projects be linked with any individual projects sponsored by other 

partners?  Yes, coordination with project sponsors will occur as the project list is further refined 
and finalized.    

Out-of-Stream Needs Subcommittee (Water Use Subcommittee) 
Scott Revell, Roza Irrigation District, summarized work of the Out-of-Stream Needs Subcommittee.  
Because the purpose of the Out-of-Stream Needs Subcommittee has evolved, the Subcommittee has 
changed its name to the Water Use Subcommittee.  The subcommittee has identified criteria to rate 
projects; these criteria are flexible and encompass the key Integrated Plan objectives.  The subcommittee 
aims to have a draft list of proposed projects completed by the end of July.                

Workgroup Roundtable Discussion 
Ben Floyd opened the floor to Workgroup members.  Specific comments included:  

• Mike Livingston:  The NRCS appears to be an excellent funding opportunity.  
• Sid Morrison:  The Yakima Basin Storage Alliance (YBSA) analysis is moving forward; no 

results have been produced yet.  
• Urban Eberhart:  The NRCS selection of the Columbia Basin as a “critical conservation area” is 

largely due to the progress and accomplishments of the YRBWEP Workgroup, Integrated Plan, 
and the Implementation Committee.   

• Dave Brown:  It is evident that the cooperation and initiatives of the Integrated Plan are 
expanding to projects outside of the Integrated Plan.  

• Michael Garrity:  The Habitat Subcommittee’s proposed project list looks good.   
• Peter Dykstra:  Some of the Integrated Plan habitat and conservation projects will be completed 

this summer.  There has been interest from Congressman Reichert’s office to tour these projects 
and celebrate their completion.   

• David Fast:  Various Integrated Plan projects will be presented at the Yakima Science and 
Management Conference.  Anyone who is interested in attending this conference can contact 
David for details. 

• Jim Milton:  Jim expressed appreciation for the successful completion of the Cowiche  Creek 
Tributary Enhancement project.      

• Alex Conley:  The Habitat Subcommittee still has lots of work to do to ensure the list of final 
projects is realistic.   

Public Comment 
• Chris Maykut:  Friends of Bumping Lake have submitted a letter to Senator Murray, Senator 

Cantwell, and Governor Inslee opposing the Bumping Dam and Reservoir Enlargement project.  
• Elaine Packard:  The Sierra Club has submitted a letter to Senator Murray opposing the Bumping 

Dam and Reservoir Enlargement project.    
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Workgroup Members in Attendance 
Dave  Brown, City of Yakima 
Alex  Conley, Yakima Basin Fish & Wildlife Recovery Board 
Seth Defoe, Kennewick Irrigation District  
Peter Dykstra, Plauché & Carr, LLP 
Urban Eberhart, Kittitas Reclamation District 
David  Fast, Yakama Nation - Yakima/Klickitat Fisheries Project 
Michael  Garrity, American Rivers 
Paul Jewell, Kittitas County   
Mike  Leita, Yakima County 
Mike Livingston, WDFW 
Sid  Morrison, YBSA 
Lisa Pelly, Washington Water Project, Trout Unlimited 
Scott  Revell, Roza Irrigation District 
Phil  Rigdon, Yakama Nation 
Rick Roeder, Washington State Department of Natural Resources  
Derek  Sandison, Washington State Department of Ecology, Office of Columbia River 
Mike Shuttleworth, Benton County 
Jim  Trull, Sunnyside Valley Irrigation District 
Dawn Wiedmeier, Bureau of Reclamation, Columbia-Cascades Area Office 

 
Other Attendees 

Justin Bader, North Yakima Conservation District 
Ron  VanGundy, Roza Irrigation District 
David  Bowen, Kittitas County Chamber of Commerce 
David  Child, Yakima Basin Joint Board 
Wendy Christensen, Bureau of Reclamation, Columbia-Cascades Area Office 
Dan  Church, Bureau of Reclamation, Columbia-Cascades Area Office 
Tony Coluccio, Frank Coluccio Construction 
Stuart Crane, Yakama Nation 
James Davenport, JH Davenport, LLC 
Charlie  de la Chapelle, YBSA 
Dean Dennis, Kennewick Irrigation District 
Jack and Beneitta Eaton, landowners 
Bill  Eller, WSCC 
Bill  Ferry, Bureau of Reclamation, Columbia-Cascades Area Office 
Ben Floyd, Anchor QEA 
Mike Frey, Kennewick Irrigation District 
Patty Garvey-Darda, U.S. Forest Service 
Raelene Gold, Seattle Audubon 
Andrew Graham, HDR Engineering, Inc. 
Robert Granger, WDFW 
Sean Gross, National Marine Fisheries Service 
Bob Hall, YBSA/Yakima Auto Dealers 
Lynn  Holt, Bureau of Reclamation, Columbia-Cascades Area Office 
Joel Hubble, Bureau of Reclamation - Yakima Field Office 
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Eleanor Hungate  
Justin Iverson, Golder Associates 
Steve Katz, Washington State University 
Chuck  Klarich, YBSA 
Jason Kuiken, U.S. Forest Service, Okanagan-Wenatchee NF 
Anna Lael, Kittitas County Conservation District 
Walt Larrick, Bureau of Reclamation 
Barb Lisk, Office of Representative Doc Hastings 
Chris Lynch, Bureau of Reclamation, Yakima Field Office 
Steve Malloch, Western Water Futures LLC (alt. for American Rivers) 
Daniel Martinez, S. Martinez Livestock 
Jason McCormick, Washington Water Trust 
Keith McGowan, Bureau of Reclamation 
Patrick  McGuire, Kennewick Irrigation District  
Candy McKinley, Bureau of Reclamation 
Scott  Merriman, Washington State Treasurer’s Office  
Jim  Milton, Yakima-Tieton Irrigation District 
Bryan Myre, Yakama Reservation Irrigation District 
Elaine Packard, Water/Salmon Committee, Cascade Chapter, Sierra Club 
Sarah Pistorese, HDR Engineering, Inc. 
Kate Prengaman, Yakima Herald-Republic 
Joye Redfield-Wilder, Washington Department of Ecology 
David  Reeploeg, Office of Senator Maria Cantwell 
Tom Ring, Yakama Nation 
Dan  Silver, Consultant  
Rob Swedo, BPA 
Jeff  Tayer,  WDFW 
Tom  Tebb, Washington State Department of Ecology 
Rebecca  Thornton, Office of Senator Patty Murray 
Michael  Tobin, North Yakima Conservation District 
Richard Visser, USFWS 

 

 

Where to Find Workgroup Information  
Meeting materials, notes, presentations, and materials submitted during public comment for the 
Workgroup meetings will be posted on the project website 
(http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html).  A bibliography of 
information sources, many of which are available online, is also posted on the website.    

If anyone needs help finding an information source, contact those listed at the top of page 1 of these 
notes or Ben Floyd at Anchor QEA, Kennewick office, (509) 491-3151, or bfloyd@anchorqea.com. 

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
mailto:bfloyd@anchorqea.com
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Agency Name: 	 Natural Resources Conservation Service 

Description: 	 EXECUTIVE SUMMARY: NRCS is the Department of Agriculture's (USDA) 
conservation agency working with farmers, ranchers , and private forest 
landowners nationwide to identify and address natural resource objectives and 
implement conservation practices and activities to deliver environmental benefits 
locally, regionally, and nationally. Through the new Farm Bill , NRCS has been 
given the authority to enhance regional cooperation to more effectively implement 
and maintain conservation activities, thereby promoting the restoration and 
sustainable use of soil, water, wildlife, and related natural resources on regional 
or watershed scales. Through the Regional Conservation Partnership Program 
(RCPP), NRCS will co-invest in mobilizing creative and workable solutions to 
agricultural production and resource management challenges. These solutions 
will benefit not only individual farming, ranching , and forest operations, but also 
local economies and the communities and resource users in a watershed or 
other geographic area that depend on the quality of the natural resources. 
Through RCPP , NRCS will increase the opportunity for partners to bring 
innovative ideas and resources to accelerate conservation on private lands. 
RCPP partners will have the opportunity to join in this mission by developing 
project applications , as described in this notice, to address specific natural 
resource objectives in a proposed area or region . Partners will commit to 
activities to promote, implement, and evaluate the outcomes of conservation. 
&#8195; RCPP combines the authorities of four former conservation programs 
the Agricultural Water Enhancement Program, Chesapeake Bay Watershed 
Program, Cooperative Conservation Partnership Initiative (CCPI), and Great Lakes 
Basin Program. Assistance is delivered in accordance with the rules of the 
Environmental Quality Incentives Program (EQIP), Conservation Stewardship 
Program (CSP), Agricultural Conservation Easement Program (ACEP), and 
Healthy Forests Reserve Program (HFRP), and in certain areas, the Watershed 
Operations and Flood Prevention Program. The purpose of this noti ce is to 
announce the availability of nearly $400 million in CCC funding for RCPP and to 
solic it applications from potential partners who seek to enter into partnership 
agreements with NRCS under RCPP . Partners will work with producers and 
landowners to promote the res toration and sustainable use of natural resources 
on regional or watershed scales. Applications will be accepted from all 50 
States, the Caribbean Area (Puerto Rico and U.S . Virgin Islands), and U.S. 
territories in the Pacifi c Island Areas (Guam , American Samoa, Republi c of 
Palau , Federated States of Micronesia, Republi c of Marshall Islands , and the 
Commonwealth of th e Northern Mariana Islands). CFDA number 10.930 

Link to Additional Information: 	NRCS Homepage 

Contact Information: 	 If you have difficulty accessing the full announcement electronically, please 
contact: 

Frankie Comfort Grants & Agreements Specialist Phone 202-690-0164 
Administrative Contact 
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NRCS – Regional Conservation 
Partnership Program 

P A R T N E R S H I P S   “ T O P R O M O T E  T H E  
R E S T O R A T I O N A N D S U S T A I N A B L E  U S E  O F  
N A T U R A L  R E S O U R C E S  O N R E G I O N A L  O R 

W A T E R S H E D S C A L E S ”
 

Photo: http://www.yakimaforever.org/  

P R E S E N T A T I O N   T O   Y B I P  W O R K G R O U P – W E D N E S D A Y ,   J U N E   4 ,   2 0 1 4
 

http:http://www.yakimaforever.org


What  is  the  RCPP? 

• New,  comprehensive  and  flexible  program  seeking  
partnerships  to  leverage  large  conservation  investments 

• NRCS  defines  success  as: 
o Locally  driven,  innovative  and  highperforming  solutions 
o Doubling  of  the  total  investment  (cash,  inkind) 
o Innovative  projects  that  integrate  multiple  approaches 
o Participation  by  as  many  groups  as  possible 

• NRCS  wants  comprehensive and  measurable solutions 
o Defined  activities 
o Anticipated  outcomes 



Geographic and Financial Coverage
 

• Geographic reach: 
o National, State, Critical Conservation Areas (8 CCA nationally) 
o Project sponsors may only apply to one of the three for a project 

• $400,000,000 anticipated for FY2014/15 
o National = 40% (~$158,000,000) 
o State = 25% (~$99,000,000) 
o CCA = 35% (~$138,000,000) 

• Funds available for: 
o Financial or technical assistance or both 
o Eligible partners and eligible lands 
o 5 year project implementation period 

Photo: http://www.yakimaforever.org/  

http:http://www.yakimaforever.org
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Yakima  Basin  Opportunities 

• Columbia  Basin  is  one  of  eight  CCAs 
o CCAs  goal  is  to  promote  water  quality  and  management  of  

water  quantity  to  benefit  recovery  of  salmon  populations 

• Areas  of  resource  concern  are: 
o Insufficient  water  through  inefficient  use  of  irrigation  water 

o Degraded  water  quality  from  excessive  sediments,  nutrients,  
pesticides 

o Inadequate  fish  and  wildlife  habitat  from  habitat  degradation 

• To  qualify,  CCA  projects  must  address  the  resource  
concerns  and qualify  for  one  of  NRCS  authorities 
o EQIP,  CSP,  ACEP,  HFRP,  or  Watershed  Operations  and  Flood  

Prevention  Program  (limited  to  CCA  areas) 



Next Steps
 
•	 Timing: 

o	 Preproposals due by  July 14, 2014 

o	 Full proposals due September 26, 2014 

o	 YBIP Task Force working to develop preproposal 

o	 6 page maximum, with descriptions and types of project activities 

•	 YBIP Response 
o	 Workgroup assembled (Lisa Pelly asked by EC to lead) 

o	 Developing preproposal in collaboration with YBIP Committees 
and other WA state interests in the Columbia Basin 

•	 Questions? 

Photo: Lisa Pelly, Trout Unlimited  



  

Techn  ical 
Project  s Update
YRBWE  P Workgrou  p Meeting
Jun  e 4,  2014 

 



Overview
 
• Keechelus-to-Kachess  Conveyance 

• Kachess Drought  Relief  Pumping  Plant 

•	 Bull  Trout  Enhancement 

• Wyme  r Da  m and  Reservoir 

• Bumping  Da  m  & Reservo  ir Enlargement 

•	 Cle  Elu  m Pool  Raise 

• Cle  Elu  m Da  m Fish  Passage  Facilities 

• Tieton  Da  m Fish  Passage  Facilities Study 

• Clea  r Lake  Fish  Passage 

•	 Groundwate  r Storage – Cit  y of  Yakima  Aquifer  Storage  &  

Recovery  (ASR) 

• Groundwate  r Storage  – Basinwide  Analysis 

• Manastash  Creek  Conservation  &  Tributar  y Enhancement 

• Habitat  Enhancement  and  Agricultural  Conservation  Projects
 

• Teanawa  y Communit  y Forest 



 Keechelus-to-Kachess
Conveyance  and  
Kachess  Drought  
Relief  Pumping  Plant 

 



KKC  an  d KDRPP
 

• Tw  o alternative  s under  consideratio  n for  eac  h 

project 

• Additional  fiel  d exploratio  n i  n summer  201  4 for  
revise  d KK  C tunnel  routes 

• Feasibilit  y Desig  n Report  an  d Economic  s Report  
under  development 

• Draft  Environmental  Impact  Statement  i  n progress
 



Bul  l Trout 

Enhancement 



Box  Canyon 

• Thre  e optional  design  s at  th  e Bo  x Canyo  n Cree  k 
Area 

• Meetin  g i  n Jun  e 

• Enhancement  packag  e – workin  g wit  h WDFW,  
USFWS,  NMFS,  USFS,  an  d Y  N o  n pla  n for  other  
creeks 



 

 
 

  

Kachess Reservoir 

• Kachess River 
• Mineral Creek
 
• Box Canyon Creek 



 

 
 
  

Keechelus Reservoir
 

• Gold Creek 
• Cold Creek 
• Other Small Tributaries
 



Wyme  r Da  m an  d 

Reservoi  r 



   

  

Geotechnical drilling completed; 

processing core data 



Bumpin  g Da  m &  
Reservoi  r 
Enlargement 



     

Drilling to begin in June

Geotechnical drilling to begin in 

June 



Cle  Elum  Poo  l 

Raise 



Cle  Elum Poo  l Raise 

• Final  desig  n under  development 

• Environmental  Impact  Statement  i  n process
 

• Meetin  g wit  h landowner  s i  n process 



   Cle Elum - Before Shoreline 

Protection 



   
II 

Cle Elum – After Shoreline Protection
 



Cle  Elum  Dam 

Fis  h Passage 
Facilities 



   

    

   

 

   

    

 

   

Downstream Passage Conduit 

Adult Collection Facility 

Cle Elum Reservoir 

Forebay 

Inlet Ramp 

Helix Conduit Structure 

Splitter Wall to reduce 

recirculation 

Flow 

Ramped Weir Crest Design 



      
        

     

The Yakima Storage Dams Fish Passage 
Core Team met with the TSC Modeling & 
Design Team in Denver April 23-24 



   
    
    
   

 

Core Team members 
had the opportunity to 
see both the upstream 
and downstream 
physical models 



Ke  y biological  fish  
design  criteria  was  
reviewed,  discussed,  
and  agreed  upon  by  
th  e Core  Team  for  the:

• Juvenil  e Intake 

• Helix 

• Tunnel 

• Juvenil  e outfall  pip  e  &
 
splitter  wal  l (tailrace)
 

• Adult  collectio  n facility 

 



Tieto  n Dam 

Fis  h Passage 
Facilitie  s Study 



Tieton Dam  Fis  h Passag  e Facilitie  s 

Study  

• Statement  of  wor  k bein  g prepared 

o Deliverables: 

• Appraisa  l Assessment  Report 

• Drawings 

• Cost  Estimate 

• Environmenta  l Impacts 



 
II 

-~--

Tieton Dam
 



Clea  r Lak  e Fis  h 

Passage 



Clear  Lak  e Fis  h Passage 
• Stud  y progres  s –  2 mor  e year  s of  dat  a collecting 

• 2012  report  posted  to  Integrated  Plan  website
 

• 2013  report  posted  to  Integrated  Plan  website
 



 

Groundwater  
Storag  e – Cit  y o  f 
Yakim  a Aquifer  
Storag  e  & Recovery
(ASR) 

 



City  of  Yakima  ASR 

• Programmati  c framewor  k technical  memorandu  m
 

complete  d an  d availabl  e o  n Reclamatio  n website
 

• Testin  g of  Gardner  wel  l begin  s Jun  e 2014 

• Pendin  g permit  approval,  begi  n rechargin  g winter  
2014/2015 



Groundwate  r 

Storag  e 
Basinwid  e Analysis 



GrouGnroduwnadwtea r ter 
Infiltrationnfiltration 
- Proposed areas • Propose  d Area  s for  
for      managed manage  d recharg  e 
recharge modelingmodeling 

I



Manastas  h Creek 
Conservatio  n & 
Tributary  

Enhancement 



Manastash Cree  k Conservatio  n  &
 

Tributary  Enhancement 

• Project  i  s complet  e an  d operational 

o Deliverin  g water 

o Conserve  d water  bein  g put  int  o th  e creek 



    

  

Manastash Creek Conservation &
 

Tributary Enhancement – Before
 



    

   

Manastash Creek Conservation & 

Tributary Enhancement – After 



Habita  t 
Enhancemen  t an  d 
Agricultura  l 
Conservatio  n 
Projects 



 

 

1 

23 

45 

6 1 

2 

4 

6 

Basinwide Project 5 

3 

Habitat 
Enhancement 

Projects 

1 Gap -to -Gap  Outfall  
Relocation 

2 Toppenish  Fan 

3 Bateman  Island  
Causewa  y Modification  
Conceptual  Design 

4 Bull  Trou  t Tas  k Forc  e 
Habita  t Improvements 

5 Gold  Cree  k Habita  t 
Assessmen  t and  
Conceptual  Design 

6 Reed  Diversion  
Removal 

7 Littl  e Rattlesnak  e Road  
Decommissioning 

8 Cl  e Elum  Rive  r Sid  e 
Channel  Restoration  
Project,  Phas  e 2 

9 Gap -to -Gap  Propert  y 
Acquisitions 

10 Uppe  r Wapato  Riparian  
Restoration 

11 Ellensbur  g Wate  r 
Compan  y /  Coleman  
Cree  k Restoration 

12 Reed  Diversion  Barrier  
Removal 

13 Trou  t Meadow  s 
Acquisition  /  
Enhancement 

14 Plum  Cree  k /  Littl  e 
Nache  s Land  
Acquisition 

Yakima  Integrated  Plan  Habitat  

Enhancement  and  Agricultural  Conservation

Projects 

2013-2015 

7 

7 

8 

9 

10 

11 

12 

13 

14 

 

Agricultural 
Conservation 

Projects 
1 Kennewic  k Irrigation  

Distric  t (KID  ) Division  
IV  Lining 

2 Wapato  Irrigation  
Projec  t (WIP  ) Piping  
Lateral  4 -414C 

3 Wapato  Irrigation  
Projec  t Pipin  g Satu  s 
Eas  t Lateral  E73 

4 Manastash  Creek,  
Anderson  Diversion  
Irrigatio  n Wate  r 
Acquisition 

5 Manastash  Cree  k 
Sprinkle  r Conversions 

6 Yakima -Tieto  n 
Irrigatio  n Distric  t 
(YTID  ) Feasibilit  y 
Stud  y – Tieto  n t  o 
Ahtanum  Exchange 

7 Manastash  –
Consolidated  Pipelin  e 

 & Manastash  Water  
Ditch  Association  
(MWDA  ) Pipelin  e 
Construction 



Habitat  Enhancemen  t an  d 

Agricultura  l Conservatio  n Projects 

• Habitat  Subcommitte  e developin  g draft  list  o  f
 

project  s for  funding.
 

• Out-of-Stream  Water  Need  s Subcommitte  e
 
developin  g criteri  a for  rankin  g conservatio  n
 
projects
 

• Subgrou  p bein  g convene  d t  o wor  k o  n municipal  
water  conservation 



Roza Reac  h Study 



Roza Reac  h Study 

•	 Th  e 201  4 fiel  d seaso  n i  s finished.   

•	 Four  paire  d release  s wer  e mad  e betwee  n 90  0 an  d 

250  0 cfs. 

•	 Preliminar  y result  s for  201  4 wil  l b  e presente  d at  th  e 
Yakim  a Basi  n Scienc  e  & Management  Conference,  
Jun  e 18-1  9 at  CWU. 



Teanawa  y 

Communit  y Forest 



Teanawa  y Communi  ty Forest 

• Advisor  y Committe  e bega  n meetin  g Marc  h 2014
 

• Charge  d wit  h makin  g recommendation  s t  o WDFW  

an  d WDN  R o  n strategi  c pla  n for  TCF 



      

   

     

 

   

  

  

   

     

            

  

B-C Analyses of the Yakima River
�
Basin Integrated Plan Projects:
�

update
�

2013 Capital Budget (5035-S.SL) Section 5057
�

Stephen Katz
�

School of the Environment
�

Washington State University
�

Jonathan Yoder
�

School of Economic Sciences
�

State of Washington Water Research Center
�

Other PIs: Jenny Adam, WSU; Michael Brady, WSU; Joseph Cook, UW; Barb
�
Cosens, U. Idaho.
�

http:5035-S.SL


 

     

      

        

    

     

 

     

    

Project scope
�

• SWWRC/WSU are to prepare separate benefit-

cost analyses for each proposed YBIP project.
�

•	 Directed to use existing studies to the extent 

possible, supplemented by primary research. 

•	 Show contributions of individual projects to: 

–	 fish populations, 

–	 irrigation water reliability during severe drought,
�

–	 municipal and domestic water supply. 



 

 

 

 

    

      
   

    

   

   

Basic approach 

•	 Project categories 

–	 Water storage/conservation 

–	 Fish habitat 

–	 Operations 

•	 Accounting for non-separability among projects
�
•	 Existing models are the foundation, with 

modification where deemed appropriate. 

–	 YAKRW: water supply, conservation, operations
�
–	 Habitat productivity, fish productivity 

–	 Valuation (ag, muni, fish) 



 

 
         

   

       

       
    

        
  

       

 
     

         
 

Out-of stream benefits
�

• Irrigation benefits 
– YAKRW and a modified version of the irrigation benefits 

spreadsheet model of EcoNorthwest. 

–	 Developing full water value curves by irrigation district.
�
– YAKRW proration estimates and water value curves
�

provide sufficient information to
�
•	 estimate the marginal value of a storage/conservation scenarios 

relative to baseline/other. 

•	 Estimate the value of increasing water market activity. 

• Municipal benefits 
–	 Starting point: muni purchase from non-proratables/senior 

– Muni curtailment costs are then the opportunity cost of 
this water. 



 

 

        

      

   

  

       

   

In-stream benefits 

• Premise – 

–	 Do work on habitat (including water quantity & 

quality, habitat quantity & quality, reducing 

sources of mortality, etc.) 

–	 Produce more fish 

–	 Increase net value of fish in the basin 

•	 It’s a forecast problem 



  

   

         

The question with forecasts is uncertainty 

Lots of variance - uncertainty 

Looking at Steelhead, because that is where data are at hand
 



  

   

         

           

The question with forecasts is uncertainty
 

Lots of variance - uncertainty
 

Some of the uncertainty is in wide range of recent abundances 

600-6000 or an order of magnitude in the last 20 years. 



  

   

         

      

      

The question with forecasts is uncertainty 

Lots of variance - uncertainty 

Also the variance is correlated among groups of fish that experience 

different freshwater histories – but common histories outside the basin. 

So what happens outside of the basin matters 



   

   

    

   

The YBIP forecasts are 

certainly aware of the 

presence of significant 

uncertainty 

Baseline 

Passage and Restoration 



  

        

 

            

         

     

          

 

     

          

The current estimates are based on expert panel process (EDT) – 

(except sockeye) 

If the whole basin was a big engineered machine one could add up 

the properties of the parts and forecast the performance of the 

whole 

This is the concept for the expert process 

How do changes in habitat change survivorship for species X at life 

stage Y? 

Production and survival 

Lots of sources of uncertainty in expert panels generally. 

Where to look to reduce some of that uncertainty in our case? 



      

     

 –  

So what are we going to do? 

In  the  short  term:  The  EDT  process  was  done  for  the  CRB  Sub-Basin  planning  process  in  

 2003, and  its  accessible  online. 

Also,  we  have   10 years  of  monitoring  data  on:  flow,  fish,  habitat  and  management  

actions. 

 So run  the  last   10 years  over  

with  knowledge  of  how  the  

managemen  t plan  really  played  

out.  

10 year history of management 

actions e.g. restoration 



  

   

         

 

Timeline for completion 

•	 Deadline: December 15, 2014 

•	 Hope to have a draft for public comment in 

early November. 



            

        

           

       

     

  

      

      

   

In the longer term: Model ensembles to compare current forecasts with
�
alternatives from multiple Life-Cycle models and juvenile capacity models
�

This is a much more demanding data management, analysis and research project.
�

The desired outcome is to have three 

or four diverse approaches to 

production estimates 

Then allow the model ensemble to 

indicate the likely range of outcomes 

for each management scenario. 



     

TABLE I . Parameters in Lhe Ecosystem D iagnosis and Treaunent (EDT) model. 

Parameter and subparameter groups 

H abitat a t tributes 
1-la bttal a rtrtbutes 
H a b itat types 
Gradient 
Off-channel factor 
Channel length 
W idl.b minimum and m axi m um 

Benchmarks 
Productt v iry 
Density 
Life stage durauo n 
Growth factor 

R u les 
Key habitat weights 
g value 
F actor 
Exponen t 

M onth weights 
F ood multtptier curve 
Fraction of l tfe htS tory rypes 
Reach d a ta gl o bnl 

Length 
Gradient 
~1onth weights 
W idl.b minimum aod m aximum 

A dul t age 
Ocean survival mul tip lier 
Ocean age 
Fecundiry 
Sex ratio 

J uveotle age (s tee lhead only) 
"'1arine survival m u ltip lier 
Proportion smolt 

Life stage pattern and population descrip tion 
Sp awn window 
L tfe stage w indow 
L ife stage duration 
Sm ol t m tgratton 
Transitional season 

Integration mel.bod 
Product.tv try 
Capaciry 

TraJI!Cl ory seed 

User 
access 

acoesstble 
acoessible 
acoessible 
acoessible 
acoessible 
acoessible 

M ob rand 
M ob rand 
M ob rand 
11.1obrand 

M ob rand 
M ob rand 
M ob rand 
M ob rand 

acoessible 
M ob rand 
acoessible 

database 
database 
d a tabase 
database 

database 
database 
database 
database 

database 
database 

acoessible 
acoessible 
acoessible 
M ob rand 
M ob rand 

database 
database 

M ob rand 

No. tndtvidual 
parameters 

Lhousands 
hundreds to Lhousands 
tens to low hundreds 
tens to low hundreds 
tens to low hundreds 
tens to hundreds 

- 10 
-10 
low tens 
low tens 

h tgh hundreds to thousands 
I 
Lhousands 
thousand~ 

hundreds to Lhousands 
low tens 
< 10 

tens 
tens 
tens to low hundreds 
tens 

<10 
< 10 
< 10 
<10 

< 10 
<10 

tens 
tens to low hundreds 
tens to low hundreds 
< 10 
I 

2 
2 

McElhaney et al., (2010) Ecol. App.20(2):465-482
�



     

     

TABLE I . Parameters in the Ecosystem D iagnosis and Treat:ment (EDT) model. 

Parameter and s ubparameter groups 

H abitat attributes 

Life stage ~rio";;"""" 
Growth factor 

R u les 
Key habitat weights 
g value 
F actor 
Exponent 

J uventle age (stee lhead only) 
rn 1 11;} ,ttg\ ;:; 1 d}id,w.;: 
Proportion smolt 

Life stage pattern and populauon description 
Spawn ~,; ndow 
L tfe sm~e window 

' - - ' ll;llj lltlli 1111111 111;1 ll;llj lltlli ;IIIII 

Sm olt m igrauon 
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2014 HABITAT PROJECT PROPOSAL SUMMARY 

A draft set of habitat project proposals is currently being reviewed by the Fish Habitat Subcommittee. 

The goal is to identify priority aquatic habitat actions to be funded under the Fish Habitat element of the 

Yakima Basin Integrated Plan. The draft proposal can support state budget requests for the 2015-17 

budget and federal funding requests for the initial 10-year development plan for the Integrated Plan. In 

developing this draft, the Subcommittee focused on identifying habitat actions that are consistent with 

the following overarching principles: 

• First and foremost they help the overall plan, especially phase one balanced package to be 

successful (example; the bull trout package intends to help make the K projects successful, 

South Fork Tieton helps make the CleElum Fish Passage easier to keep functional) 

• The projects can’t easily or foreseeably be done with existing programs(doesn’t mean projects 

funded by existing programs aren’t important) 

• Creates the kind of budgetary and environmental balance that will allow the fisheries and 

environmental part of the workgroup to speak to elected officials, staff, agencies, media and the 

public confidently about the environmental and fisheries benefits of the plan. 

 

Additional Filters 

1) Are scientifically defensible, biologically sound and then look for synergies with other 

projects and funding sources. 

2) Build upon and are anchored in Yakama Nation, Kittitas and Yakima County floodplain 

restoration and management efforts (the centerpiece of the document already adopted by 

the IC and Workgroup) 

3) Implement priority actions identified in previous strategic planning efforts but that are also 

game changers and on a similar scale to water supply projects and that can attract support 

and take the basin’s restoration efforts to the next level.(we envision an RFP process 

developed between budget submittal and appropriation to address  fairness questions and 

deal with an unpredictable appropriation amounts) 

4) Enhance bull trout habitat in major ways, and that also supported the Keechelus to Kachess 

pipeline and Kachess Drought Response Pumping Plant projects. 

5) Strengthen the partnership with the U.S. Forest Service for watershed protections and 

enhancements to provide fish habitat and water supply benefits resilient to potential 

climate change effects 

6) Support other elements of the Yakima Basin Integrated Plan (e.g. realizing the full potential 

of the recent acquisition of the Teanaway Community Forest).(We will also consider 

synergies between other committees such as water conservation) 
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Projects 

Projects are presented in geographic order, from downstream to upstream. No priorities have been 

assigned to individual projects or the component activities within them. 

• Yakima Delta Project 

• Wapato Reach Project 

• Satus and Toppenish Creek Project 

• Gap to Gap Floodplain Project 

• Ahtanum Creek Project 

• Naches River Floodplain Project 

• Nelson Dam and Fish Ladder 

Replacement 

• Little Naches/Oak Creek Project 

 

 

• Thorp to Yakima Canyon Floodplain 

Project 

• Wilson-Naneum Watershed Project 

• Swauk and Taneum Creeks Project 

• Upper Yakima Floodplain Project 

• Teanaway Watershed Restoration 

Project 

• Tributary Passage and Restoration 

above Reservoirs Project 

• Basin-wide Projects 
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Fis  h Habitat  Sub

committee  Update
YRBWE  P Workgrou  p Meetin  g 
Jun  e 4,  2014 

 



Background 

• Assignment  : Develop  Habita  t Proposa  l  

• Subcommittee  working  o  n this  since  January  2014
 

• Guide  d by  overarchin  g principles 

– Hel  p Pha  se  1 Balance  d Packag  e b  e successful
 

– Focus o  n projects at   a scal  e not  easily don  e wit  h 

existin  g programs 

– Balan  ce wit  h other  pla  n elements bein  g advance  d
 



Additiona  l Filters
 

•	 Scientifically  defensible  an  d biologically  sound 

• Synergistic  wit  h othe  r projects  an  d fundin  g sources
 

• Buil  d upon  an  d anchore  d i  n Yakam  a Nation  , Kittita  s
 
and  Yakima  County  floodplai  n restoration  efforts
 

•	 “Game-changers” 

•	 Improves  bul  l trout  , an  d supportiv  e o  f KK  C an  d 
KDRP  P projects 

• Enhances  watershe  d protection  s fo  r fis  h an  d supply
 

•	 Supports  othe  r element  s o  f th  e IP 



Draf  t Li  st o  f Projects
 

•	 Yakima  Delta 

• Wapato  Reach 

•	 Satus  an  d 
Toppenis  h Creeks 

• Ga  p t  o Ga  p
 
Floodplain
 

• Ahtanu  m Creek 



Draf  t Li  st o  f Projects
 

• Naches  Rive  r
 
Floodplain
 

•	 Nelson  Dam/Fish  
Ladde  r Replacement 

•	 Little  Naches/Oak  
Creek 

•	 Thorp  to  Yakima  
Canyon  Floodplain 

•	 Wilson-Naneum  
Watershed 

•	 Swauk  and  Taneu  m 
Creeks 



Draf  t Li  st o  f Projects
 

• Uppe  r Yakim  a
 
Floodplain
 

•	 Teanaway  
Watershe  d 
Restoration 

•	 Tributary  Passag  e 
an  d Restoratio  n 
abov  e Reservoirs 

•	 Basin-wide  Projects
 



Ne  xt Steps
 

•	 Update  proposa  l base  d o  n comments  received 

– Better  characteri  ze linkag  e wit  h ongoin  g project  an  d 

program  successes,  an  d ne  w opportunities (e.g.,  

NRCS) 

–	 Project-specific updates 

•	 June  Sponsors  Workshop/Subcommitte  e meeting
 

•	 Integrate  proposa  l wit  h othe  r subcommittee  
proposals/project  s (e.g.  , Manastas  h an  d others) 

•	 Provide  recommende  d habita  t proposa  l t  o 
Implementation  Committee  



May26, 2014 

The Honorable Patty Murray 
United States Sennte 
Washington, D.C. 

RE: Yakima Plan- tish passage funding 

Dear Senator Murray: 

As you consider suggestions for federal contributions for the Yakima Basin, we want to provide you with 
our perspective on this complex set of issues as we\lns our strong support for funding fish passage while 
amending the troubling elements of the controversial Yakima Basin Integrated Plan (YBIP). The Yakima 
Basin is a huge and complex ecosystem. It has high nntural values - forest, wildlife, rivers, sagebrush, 
mountains and canyons. The Yakima Basin also boasts 11 very productive agriculture economy, huge 
potential for salmon recovery, the rich traditions of the Yakama Nation, and opportunities for many forms 
of recreation as potential economic development. We believe thai affordable solutions exist for meeting 
demands for water - both for fish and farmers- in the Yakima Basin that would respect the ecosystems, 
communities, and economic engines of the region and move to a more sustainable irrigation model. 

Sierra Club supports fish passage in line with the Yakama Nation's vision of restoring the great salmon 
runs of central Washington. The Bureau of Reclamation dams in the Yakima Basin have blocked fish 
passage since their construction in the early \ 900s. We ask that you fund the completion of the Clc Elum 
fish passage along with moving towards fish passage at Keechelus and/or above the Tieton/Rimrock over 
the next decade. Returning salmon and steel head runs to the Tieton River would be a huge ecological step 
for the entire region. Of course all fish passage construction should be shown to have a very high 
likelihood offish passage effectiveness through the pre-construction planning process. 

As you know, we are strongly opposed to any Bumping Lake enlargement. The destruction of 2,000 
acres of native forest, including spectacular groves of ancient forest and critical habitat for northern 
spotted owls and bull trout, is an unmitigatable impact for the region. The Bumping Lake forest is a rare 
treasure on the east slopes ofthe Cascades and the groves of giant Douglas firs are marvelous destinations 
for the many hikers along the lakeside trail. Sierra Club has proposed that the existing National Forest 
roadless area around Bumping Lake be added to the adjacent William 0. Douglas Wilderness. 

Fish need water; we support the Yakama Nation in their goal to restore the salmon runs, and adequate in
stream flows are essential to achieve salmon recovery. We believe that an expanded emphasis on water 
conservation will be a huge boon to the Yakama Nation's salmon efforts and should be highlighted as a 
major component of any early action plan. We want to help fanners and orchardists in achieving the 
highest level of conservation possible. We recommend an additional $85 million for water conservation 
and education within the first 10 year phase of Federal funding for the YBlP. The calculation for water 
conservation under the integrated plan should be additional water conservation above the funding 
included in the current YRBWEP to secure I 0 million acre· feet ofconserved water per year over the next 
decade. Water conservation "hard" targets and timelines should be adopted in the Yakima River Basin to 
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ensure improved water efficiencies. Currently, the Yakim.1 Basin lacks hard targets for mandatory 
municipal and irrigation water conservation. Conservation and other demand-supply strategies should be 
pursued before turning to costly and environmentally destructive water projects, including new dams. 
The Yakima Valley's irrigation of urban green lawns during August does not indicate a responsible 
sharing of water conservation 

We believe that in the face of climate change, we need strategies such as aggressive water conservation, 
adoption of water efficiency standards and metering, water markets, low-impact storage projects (e.g., 
aquifer storage and recovery), forest and flood-plain restoration, and other strategies to promote natural 
storage. These strategies are much more cost-effective than new dams, and could vastly improve the 
efficiency of water use in Washington State. The historic, massive hydrologic re-engineering of 
Washington's rivers using dams and irrigation projects has caused historic environmental damage. We 
strongly urge decision-makers to focus on future water projects that fix existing problems, not cause new 
ones. 

We support inclusion of several rivers within the Yakima Basin in the National Wild & Scenic Rivers 
System. Among these are the Cle Elum River and its major tributaries the Waptus and Cooper Rivers. 
Also the three forks of the Teanaway within the National Forest should be included. We also believe a 
study of the segments of these rivers in the new Teanawny Community Forest would demonstrate their 
eligibility for protection under the national system. 

The Bureau of Reclamation and Department of Ecology are also preparing envirorunental impact 
statements and State Legislation-mandated c()St-benefit analyses on three projects: Knchess inactive 
stomge, Keechelus-to-Kllchess Pipeline, and the Cle Elum Pool Raise. We strongly urge that Congress 
wait until the conclusion of the NEPA process and slate-mandated cost-benefit analysis in order to 
determine if these projects have merit and include a strong water user cost-share, avoid impacts to bull 
trout, and focus on normalizing flows in the upper Yakima River. Additional surface water storage via 
Wymer Dam (on Lmuma Creek) or Bumping Dam enlargement is neither prudent nor necessary: the 
proposed dnms are incredibly expensive, there is continuing skepticism about their ability to refill in 
consecutive drought years, and they generate substantial adverse impacts to the native ecosystems and 
endangered species habitat. 

In the headwaters of the Teanaway and Cle Elum Rivers are National Forest roadless areas that not on1y 
provide the best source of clean, cold water, but security habitat for wary wildlife with magnificent forests 
and meadows to roam. In 2000, you recognized these values for the Cle Elum and Keechelus headwaters, 
by including the AJpine Lakes Wilderness Study Area (WSA) as part of the Plum Creek land exchange 
bill. The U.S. Forest Service (USFS) recommended I 1,000 acres for Wilderness during that study. As 

part of the Forest Plan revision, USFS recommended an additional I 0,000 acres in their proposed action 
two years ago. We believe there are another 50,000 acres in the Teanaway that deserve and need 
Wilderness protection. That proposal has been sent to USFS, and they will incorporate it in one of the 
alternatives in the Forest Plan Dmft ElS due out in Summer 2014. We hope to see these Wilderness 
additions become a reality someday, but in the interim, this plan ·should do nothing to make these roadless 
lands unsuitable for Wilderness or frustrate efforts to achieve that protection. The National Ra:reation 
Area proposed by the YBIP report would emphasize motorized off-road recreation for these National 
Forest wild lands, in total opposition to the Wilderness proposals that Sierra Club and others have 
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supported for over 40 years. The proposal for NRAs promoting off-road vehicles hos been temporarily 
deferred during the National Forest Plan Revision process, but it remains a troubling component of the 
Yakima Plan, opposed by dozens of local, state, regional and national environmental and conservation 
organizations. 

Land acquisition and conservation is also a key element of the plan. We fully support the acquisition of 
lands in the Little Naches watershed, along Manastash Ridge, and around 1-90 west of Easton. We 
recommend an additional $75 million for watershed protection and restoration within this phase of 
Federal funding for the YBIP. 

As noted above, protection of the watershed through the preservation of fores1S and natura] sagebrush, 
rather than the proliferation of exurban sprawl and I'Ullchctte development, is n critical component of 
YBlP and one we strongly support. The state's recent acquisition of the lower Teanaway valley was a 
great conserv~ttion accomplishment . A planning process through the state Department of Natural 
Resources and state Deportment of Fish & Wildlife, the two agencies given co-management 
responsibility, is underway to determine how logging and grazing can co-exist with recreation. 

In closing, Sierra Club does support funding for fish passage to help restore salmon to the Yakima River 
Bnsin. However, we do not support the ovemll Ynkima Plan as proposed, and we remain opposed to 
funding for expansion of Bumping Lake and Wymer dams. The public is awaitin& results of a cost
benefit study of these two storage projects, mandated by 2013 state legislation. The public and decision
makers deserve to know the full economic and environmental consequences of funding these types of 
storage projects. 

Thank you for your commitment and hard work on behalf of our environment. We would welcome an 
opportunity to discuss the Yakima Basin plan further with you. 

Sincerely, 

Margie Van Cleve 
Washington State Chapter Chair 

Sierta Club 
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May 25, 2014 

 

Governor Jay Inslee  The Honorable Patty Murray  The Honorable Maria Cantwell 

P.O Box 40002  U.S. Senate    U.S. Senate 

Olympia, WA  98504  Washington, D.C. 20510  Washington, D.C. 20510 

 

The Ancient Forests of Bumping Lake: No to Sacrificing Our Wild Heritage 
 

The undersigned groups are writing in support of protecting endangered species, biodiverse ancient forests, and 

our wild heritage at Bumping Lake in the Yakima Basin.  We do not support the current Yakima River Basin 

Integrated Water Resource Management Plan (henceforth the Yakima Plan) which includes two costly new 

dams.  The Yakima Plan has failed to provide a range of alternatives to environmentally damaging irrigation 

dams whose benefits have not been shown to exceed the costs. 

 

A massive dam at Bumping Lake would destroy one of the now-rarest biological treasures remaining in our 

state: over 1000 acres of uncut ancient forest just east of Mt. Rainier National Park that should be added to the 

William O. Douglas Wilderness Area.   

 

If these forests are allowed to be destroyed by a new dam proposed by the Yakima Plan, gone forever also will 

be the superlative habitat for endangered species such as the Bull Trout and the Northern Spotted Owl, as well 

as their irreplaceable recreational, aesthetic, and transcendent values.  This loss cannot be mitigated. 

 

We are completely opposed to the destruction of the ancient forest within the National Forest roadless 

area surrounding Bumping Lake.  After over a century of heavy logging in the Washington Cascades, these 

forests are all that remain of such ecological variety and huge individual size that are still unprotected. 

 

While we support the Yakima Plan goals of land preservation, salmon restoration and water conservation, we 

cannot support a massive irrigation dam that would inundate a beloved natural treasure and destroy it forever.  

We can and wish to support some of the stated goals of the Working Group, but there are better – and certainly 

less costly – ways to achieve these goals.  The Department of Ecology has identified many conservation 

projects that are not (but should be) a mandatory part of this plan, as well as untapped inactive water storage 

that would not require devastating and expensive dams to tap into.   

 

The ostensible reason for even considering such dams is to provide “insurance water” for Yakima Basin 

irrigators in case of a future drought, and improve instream flows.  The Bureau of Reclamation refused in 2008 

to further study the Bumping Dam project, a high Bumping Dam has always had a negative cost/benefit ratio 

whenever it has been studied over the past century, and the Forest Service has stated strong concerns about this 

plan.  Additionally, it is well known that the Bumping Lake watershed is not large enough to be useful for 

storage in consecutive drought years. 

 

Other problematic parts of the Yakima Plan include the money-losing Wymer Dam, the proposed NRAs to 

increase ORV use, and the proposed Columbia River water transfer to the Yakima River. 

 

We find it ironic – even tragic – that in the same era that Washington State celebrated the removal of two dams 

on the Elwha River, other special interests are actively promoting building two new dams which will be just as 

destructive.   

 

Please join with us in pushing for mandatory conservation and water marketing rather than the current 

proposal to destroy our wild forest heritage and endangered species habitat. 
 

Sincerely, 



Friends of Bumping Lake 
Chris Maykut, President 

4000 Aurora Avenue North 

Suite 224 

Seattle, WA 98103 

 

Alpine Lakes Protection Society 

Rick McGuire, President 

P.O. Box 27646 

Seattle, WA 98165 

 

California Water Impact Network 

Tom Stokely, Water Policy Analyst 

808 Romero Canyon Road  

Santa Barbara, CA 93108  

 

El Sendero  

Gus Bekker, President 

PO Box 5622 

Wenatchee, WA 98807 

 

Endangered Species Coalition 
Brock Evans, President 

Box 65195 

Washington, D.C. 20035 

 

Federation of Western Outdoor Clubs 

Jan Walker, Interim President 

P.O. Box 129 

Selma, Oregon 97538 

 

Friends of the Earth 

Ben Schreiber, 

Climate and Energy Program Director 

1100 15th Street NW 

11th Floor 

Washington, DC 20005 

 

Friends of Seven Rivers 

Tom Hammond, President 

Seattle, WA 

 

Friends of Wild Sky 

Mike Town, President 

PO Box 1124 

Duvall, WA 98017 

  

Kittitas Audubon 
James Briggs, Past President 
PO Box 1443, 

Ellensburg, WA 98926 

 

Middle Fork Outdoor Recreation Coalition 

Mark Boyar, President 

Seattle, WA 

 

North Cascades Conservation Council 
Karl Forsgaard, President 

P.O. Box 95980 

Seattle, WA 98145-2980 

 

Mazamas 

Lee Davis, Executive Director 

Mazama Mountaineering Center 

527 SE 43
rd

 Avenue 

Portland, OR 97213 

 

Olympic Forest Coalition  

Connie Gallant, President 

P.O. Box 461 

Quilcene, WA 98376-0461 

 

Seattle Audubon Society 
Brian Windrope, Executive Director  

8050 35th Ave NE 

Seattle, WA 98115 

 

Western Lands Project 
Janine Blaeloch, Director 

PO Box 95545 

Seattle, WA 98145 

 

Western Watersheds Project 
Katie Fite, Biodiversity Director 

P.O. Box 2863 

Boise, ID  83701 

 

Wise Use Movement 

John de Yonge, President 

P.O. Box 17804 

Seattle, WA  98127 

 

 

  

  

  

 

 

 

 



 
 

 
Contact:  Wendy Christensen, 509-575-5848, ext. 203            Derek Sandison, 509-457-7120 
 

*Workgroup facilitation by Ben Floyd, Anchor QEA as a subconsultant to HDR, under contract to the Bureau of Reclamation 

Agenda 

Yakima River Basin Water Enhancement Project Workgroup 
October 22, 2014, 9:30 AM to 1:00 PM at Yakima Arboretum, 1401 Arboretum Dr., Yakima WA 

 
 
Time 
 
9:30 – 9:35  Welcome/Introductions and Agenda Overview 
 Ben Floyd, Anchor QEA 
 
 
9:35 – 9:55 Implementation Committee Update 
 Derek Sandison, Ecology and Implementation Committee 
 
 
9:55 – 10:30 Yakima Basin Storage Alliance (YBSA) Water Needs Report  
 Sid Morrison, YBSA and Normandeau Associates 
 
 
10:30 – 10:45 Update on Columbia River Basin 2016 Water Supply and Demand Forecast (RCW 90.90.040)  

and National Fish, Wildlife and Plants Climate Change Adaptation Strategy Progress 
Report http://www.wildlifeadaptationstrategy.gov/ 

 Derek Sandison, Ecology and Jennifer Quan, WDFW 
 
 
10:45 – 11:15 Technical Work Update 

Andrew Graham, HDR; Walt Larrick, Reclamation, Chris Pitre, Golder Associates, Rick Roeder, 
DNR, and Ben Floyd, Anchor QEA  

 
 
11:15 – 11:30  Break 
 
 
11:30 – 12:15 Technical Work Update continued 
  
 
12:15 – 12:35 Executive/Subcommittee Updates  
 Derek Sandison, Ecology; Wendy Christensen, Reclamation and Subcommittee Chairs 
  
 
12:35 – 12:50    Workgroup – Roundtable Discussion 
 Ben Floyd, Anchor QEA 
 
 
12:50 Public Comment 
 
Adjourn 
 
 
Next Meeting – December 17, 9:30 AM at the Yakima Arboretum 
 
For additional information, see the reports and documents available at this 
link: http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html  

http://apps.leg.wa.gov/rcw/default.aspx?cite=90.90.040
http://www.wildlifeadaptationstrategy.gov/
http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html


 

 

U.S.  Department of the Interior 
Bureau of Reclamation 

*Contact: Wendy Christensen, Columbia-Cascades Area Office, (509) 575-5848, ext.  203 
 Derek Sandison, Washington State Department of Ecology, (509) 457-7120 
 
 
Meeting Notes 
October 22, 2014 
Yakima Arboretum, Yakima WA 
 
Yakima River Basin Water Enhancement Project (YRBWEP) 
Workgroup 

Welcome/Introductions and Agenda Overview 
Ben Floyd, Anchor QEA meeting facilitator, welcomed the Yakima River Basin Water Enhancement 
Project (YRBWEP) Workgroup members and other attendees, led introductions, and provided an 
overview of the agenda.  Highlights from the presentations and Workgroup comments are summarized 
below. For more detail, please see the full presentations which are available on the project website 
http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html 

Implementation Committee Update 
Derek Sandison, Washington State Department of Ecology, introduced the Implementation Committee.  
The Implementation Committee is currently preparing Federal legislation for YRBWEP Phase III.  The 
goal is to receive authorization for the initial development phase of the Integrated Plan, including the 
Keechelus-to-Kachess Conveyance (KKC) and the Kachess Drought Relief Pumping Plant (KDRPP).  
The two Cle Elum Reservoir projects in the initial development phase of the Integrated Plan have been 
authorized previously but may need clarification.  The Implementation Committee is also pursuing 
Water Infrastructure Finance Authority (WIFA) funding.  House bill 5412, submitted by Congressman 
Hastings, relates to WIFA procedural standards for U.S. Department of Interior Bureau of Reclamation 
projects and would allow projects that complete the feasibility study phase to be eligible for WIFA funds 
appropriated to Reclamation.  The Implementation Committee has also been working with Reclamation 
to request adequate support for the Integrated Plan projects in the Federal water resource account budget 
proposals for fiscal years 2015 and 2016.  The Federal Land and Water Conservation Fund is also of 
interest, as is the Natural Resources Conservation Service (NRCS) Regional Conservation Partnership 
Program (RCPP) that will be discussed later this morning. 

The Implementation Committee went to Washington, DC, in September 2014, to discuss legislation 
needs for the Integrated Plan projects.  Derek noted that he observes increased recognition of the 
Integrated Plan each time the Implementation Committee makes a trip to Washington, DC.  The 
committee is also reaching out to other western states that experience drought, including Oregon and 
California, to explore cooperative funding opportunities.  Urban Eberhart, Kittitas Reclamation District, 
introduced several Implementation Committee members who participated in the trip to Washington, DC.  
Several members provided feedback on the trip.  Mike Leita, Yakima County, noted that the committee 

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
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has continued to expand their Federal connections and seen greater support for the Integrated Plan as a 
result.  Phil Rigdon, Yakama Nation, stated that the committee has made great progress in their ongoing 
dialogue with Congress.  Peter Dykstra, Plauché & Carr, LLP, added that the committee has had positive 
conversations with the executive branch; the Integrated Plan fits many of the administration’s goals and 
has the potential to serve as a model for other water resource projects across the United States.  Mike 
Livingston, WDFW, stated that Congress is becoming comfortable with the Implementation Committee 
and making efforts to support the Integrated Plan.  The diverse representation on the Implementation 
Committee carries a lot of weight.  Scott Revell, Roza Irrigation District, noted that the Implementation 
Committee met with staff from the U.S. House of Representatives Natural Resource Committee and 
Reclamation’s acting Commissioner, who were clearly familiar with the Integrated Plan.  However, 
while there has been great progress, it is important to remember that there is still a lot of work needed 
before the Integrated Plan goals will be realized.   

Yakima Basin Storage Alliance Water Needs Report 
Sid Morrison, Yakima Basin Storage Alliance (YBSA), announced that the YBSA Water Needs Report 
was complete.  Sid introduced Curt Thalken from Normandeau Associates, which conducted an 
independent review of the Integrated Plan.  Normandeau was assisted by Thomas Payne & Associates 
for hydrology and by WestWater Research for economics.  Mr. Thalken presented the review findings, 
including the following points (for the full presentation, see the YRBWEP website): 

• Under moderate or adverse climate change conditions, the Integrated Plan shows that the 
70 percent water supply goal would not be achieved for a variety of reasons, including modeling 
and technical inputs, and changes in crops and weather. 

• They did not find reason to challenge the valuation of fisheries benefits from the Integrated Plan. 

Sid indicated the full report is available on the YBSA website. 

Workgroup Discussion: 

• Dale Bambrick, NMFS: It is important that the Integrated Plan be transparent.    
• Derek Sandison said the State is on a periodic cycle of updating information on water supplies 

and demands in the Columbia Basin, including consideration of climate change.  The next cycle 
will be complete two years from now.   

National Fish, Wildlife and Plants Climate Change Adaptation Strategy Progress Report 
Mike Livingston, discussed the National Fish, Wildlife and Plants Climate Change Adaptation Strategy 
(Strategy) Progress Report.  In 2013, a joint implementation workgroup was established to carry out the 
Strategy goals through outreach activities, policy coordination, and progress tracking.  This is the first 
strategy progress report developed.  The progress report lists the Yakima River basin project as the first 
key example.  Mike emphasized that this demonstrates the collaborative nature and far-reaching 
influence of the Integrated Plan.   
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Derek Sandison discussed the State legislative directive to the Office of Columbia River for an updated 
water needs and demand forecast in the Columbia River Basin every 5 years.  Ecology will submit the 
next study to the legislature in 2016.  To this end, Ecology has recently contracted with Washington 
State University (WSU) to perform the next update.  WSU also assisted with the last update.  Jonathan 
Yoder, WSU, will lead the next update.  As part of the update, WSU plans to refine the economic model 
for water supply in the Columbia River Basin that accounts for crop demand, climate change impacts, 
and other economic factors.  Derek noted that the model becomes more robust every time it is updated.  

Workgroup Discussion 

• Dave Brown, City of Yakima: The City of Yakima should be included in the Climate Change 
Adaptation Strategy progress report along with the other organizations already listed as 
participating in the plan.  

Technical Work Update 
Andrew Graham, HDR; Wendy Christensen and Walt Larrick, Reclamation; Chris Pitre, Golder 
Associates; Ben Floyd, and Rick Roeder, Department of Natural Resources (DNR), presented updates 
on technical work in progress. The technical work update presentation will be posted on the YRBWEP 
website.   

Wendy began by  providing a brief summary of several ongoing projects: 

• Wymer Dam and Reservoir:  Drilling is complete and the environmental surveys are ongoing. 
• Bumping Dam and Reservoir Enlargement:  Drilling and environmental surveys are ongoing.  

Reclamation’s Technical Service Center is developing a report to summarize findings from 
field investigations.  

• Cle Elum Pool Raise (CEPR):  The Draft Environmental Impact Statement (DEIS) has been 
released and the public comment period closes November 25.  A public meeting was held last 
night in Ellensburg and there will be one tonight in Cle Elum. 

• Tieton Dam Fish Passage Facilities Study:  The appraisal study has been initiated. 
• Manastash Creek:  Construction is complete and water flowed this summer in reaches that had 

been dry for years.   

Kachess Drought Relief Pumping Plant 
Andrew discussed the status of the feasibility study for the KDRPP, which would be located at the south 
end of Kachess Reservoir.  The feasibility study of the KDRPP is nearing completion. Two alternatives 
remain under investigation:  Alternative 1, the East Shore Pumping Plant, and Alternative 2, the South 
Pumping Plant.  Alternative 1 would convey water from an intake in the reservoir along an intake tunnel 
to the pumping plant on the east shore of the reservoir.  The water would be lifted and conveyed to the 
Kachess River via a pipeline along the reservoir bed to an outlet structure below the Kachess Dam.  
Alternative 2 would convey water from an intake in the reservoir along a tunnel directly to the pumping 
plant below the Kachess Dam. Water would then be lifted and released to an outlet structure to the 
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Kachess River. Neither alternative would alter the dam or existing structures.  Andrew presented 
illustrations of these alternatives, and noted the variation in the pump configuration for the two 
alternatives.  Both alternatives include a 110-foot-diameter deep shaft to house the pumping plant, four 
drought relief pumps, and three fish flow pumps (to maintain minimum instream fish flows in the 
Kachess River).  Because of its location, the Alternative 2 shaft would be shallower, requiring less 
hydraulic lift.  As such, Alternative 2 has smaller pumps and less power demands than Alternative 1.  
HDR developed draft cost estimates for both alternatives.  Reclamation’s Technical Service Center staff 
recently peer-reviewed the alternative designs and concluded that both alternatives are feasible.   

Keechelus-to-Kachess Conveyance 
Andrew also discussed progress of the KKC feasibility study.  Two alternatives remain under 
consideration:  Alternative 1, the North Tunnel Alignment, and Alternative 2, the South Tunnel 
Alignment.  Both alternatives would transfer water via a deep tunnel from a screened intake and 
diversion structure on the Yakima River to a discharge structure on the Kachess Reservoir.  The design 
would locate the intake and diversion structure near the Keechelus Dam to maximize the length of the 
Yakima River that would experience reduced summer flows to improve habitat for spring Chinook and 
steelhead. The north tunnel is continuous from the Keechelus portal near the diversion point to the 
discharge structure at Kachess Reservoir.  Tunnel construction activity would be primarily from the 
Kachess Reservoir portal.  The south tunnel has two segments, which join at a portal located at Exit 62 
adjacent to Interstate 90.  In addition to Alternatives 1 and 2, a straight alignment north of Alternative 1 
remains viable. Reclamation and Ecology could reconsider it depending on geotechnical investigations 
of Alternatives 1 and 2.  Andrew presented a schematic of the KKC which illustrated the diversion 
options and discharge structure.  Two diversion options from the Yakima River to the Keechelus portal 
are under consideration.  Reclamation’s Technical Service Center staff recently peer-reviewed the 
alternative designs and concluded that both alternatives are feasible. 

Workgroup Discussion: 

• Michael Garrity, American Rivers:  When will the DEIS for the KKC and KDRPP be 
completed?  The DEIS for the KDRPP and KKC is being developed and is expected to be issued 
in December, 2014 (ed. note:  this is likely to be January 2015 instead].   

• Walt Larrick, Reclamation:  Historically, the Yakima River basin has experienced a drought 
once every 4 years, so it is important to get these projects done in time to be of use during the 
next drought.      

• Sean Gross, NMFS:  Was a discharge of the KKC tunnel at Box Canyon Creek considered to 
improve flows for fish passage into the creek from Kachess Reservoir?  Andrew:  this may have 
been discussed but was not evaluated in the actual feasibility study engineering documents.  Walt 
Larrick:  the concept was considered, but the hydraulics were not suitable for discharge at that 
elevation and location. 

Bull Trout Enhancement  
Walt Larrick discussed the progress of the bull trout enhancement program.  Reclamation and Ecology 
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have coordinated with USFWS, USFS, Yakama Nation, WDFW, and NMFS to formulate this program.  
The bull trout enhancement program is being included as a part of each alternative of the KDRPP and 
KKC in the DEIS for these projects.  The bull trout enhancement projects evaluated in the DEIS include 
projects in Gold Creek and Cold Creek (tributaries to Keechelus Reservoir). As an example, Gold Creek 
dries up and restricts the passage of juvenile fish.  An assessment is being  conducted to determine if this 
condition can be mitigated.  In addition, the DEIS would include assessment of other opportunities that 
would improve bull trout populations, such as an evaluation of nutrient levels and relocation. Other bull 
trout enhancement assessments include projects in Kachess River, Mineral Creek, and Box Canyon 
Creek (tributaries to Kachess Reservoir).        

Cle Elum Dam Fish Passage Facilities 
Walt discussed the progress of the Cle Elum Dam fish passage facilities. The EIS for this project is 
completed, and the project team is preparing the final design. Project features include an inlet ramp, 
helix conduit structure, downstream passage conduit, and adult collection facility. Construction of the 
adult collection facility would require a new road and bridge over the Cle Elum Dam outlet spillway.  
Reclamation expects to begin construction on this project next year.  

Groundwater Storage - Basinwide Analysis 
Walt presented the status of the groundwater storage analysis.  Four sites were originally identified for 
the study and, for the next stage of pilot investigation, one of these was selected in the Kittitas 
Reclamation District area.  This site was selected because it could be easily evaluated relative to the 
other sites. The study hopes to determine if groundwater infiltration would have any benefit to 
streamflow in fish-bearing tributaries in the area.  Reclamation expects to drill wells within the next 
couple of months.  Reclamation and Ecology will monitor the wells and tributaries to determine the 
impact groundwater infiltration is having on the tributaries.   

Workgroup Discussion 

• Rick Dieker, Yakima-Tieton Irrigation District:  Why have other areas not been selected for the 
study?  Limited resources restricted the number of study areas that could be evaluated.  
Reclamation and Ecology continue to consider other options for future investigation. 

• Alex Conley, Yakima Basin Fish & Wildlife Recovery Board:  Is the primary goal to get 
increased flows in tributaries or the Yakima River?  The goal of the current pilot is to increase 
flows in the tributaries.    

Groundwater Storage – City of Yakima Aquifer Storage & Recovery (ASR) 
Chris Pitre discussed the City of Yakima ASR project.  The City of Yakima is primarily dependent on 
surface water.  The City has wells for backup supply, but they do not have the capacity to fully replace 
the surface water supply in the event the supply is interrupted.  In the event of drought, high turbidity in 
the Naches River, chemical contamination, or other surface water issues, it is important to have 
additional supply redundancy within the system.   
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Chris discussed the history of the ASR program.  In 1998, the City began investigating groundwater as 
an alternative supply.  In 2000, the City tested groundwater infiltration at the Kissel well; this test was 
successful. In 2002, the City submitted an application to Ecology for watershed planning in support of 
the ASR project.  Groundwater modeling was conducted between 2007 and 2009; the model suggests 
recoverable quantities of water.  In 2014, the City tested groundwater infiltration at the Gardner well; 
this test was successful. The City is now seeking approval from Ecology of a groundwater infiltration 
permit.  Once approved, the City would be ready to implement the ASR program.  When implemented, 
this project would allow the City to use groundwater sources during drought years or other conditions 
affecting their surface water supply.  This would leave surface water available for other users during 
those years and would also provide groundwater returning as seepage to support base flow in the 
Yakima River downstream of the recharge wells. 

Of the recharged water, approximately 60 percent remains recoverable after 10 years.  Forty percent of 
the water seeps back into surface water sources. This suggests an approximate 10-percent reduction in 
recoverable water each year.  

The City would convey water to the wells through the municipal water piping system.  However, State 
law WAC 173-200 limits the levels of chloroform that the City can put into the groundwater through 
ASR projects.  This is an issue because the amount of chloroform permitted in municipal drinking water 
is greater than the amount that is allowed to be put back in the ground under the State law.  The City is 
seeking an Overriding Public Interest (OPI) determination from Ecology that would allow the City to 
proceed with the ASR despite the WAC 173-200 regulation.   

Workgroup Discussion: 

• Ron VanGundy, Roza Irrigation District:  If 10 percent of additional water were injected 
annually beyond what was expected to be recovered, then this would allow for 100-percent 
recovery each year.  Yes, additional water can be injected year after year when it is available, so 
the full amount needed could be recovered in a dry year. 

• Andrew Graham:  Does the issue of chlorine in the water present a similar challenge for other 
cities in Washington State that want to implement ASR?  Is this also an issue in other states?  
Yes, other cities in Washington State also face this challenge.  It is unique to Washington State 
regulations; for example, cities in Oregon and California do not have the same issue. 

• Why does the water need to be treated; why not inject water directly from the Naches River?  
The water has other constituents in it that would need to be removed, and the City’s drinking 
water piping system is needed to transfer the water from the river to the injection wells. Since it 
goes through the drinking water system, it has to be treated to meet drinking water standards. 

Habitat Enhancement and Agricultural Conservation Projects 
Ben Floyd discussed the progress of the Yakima River basin habitat enhancement and agricultural 
conservation projects that the State funded in the 2013-2015 biennial budget.  He displayed a graphic 
listing 21 projects being advanced by different local governments, agencies or groups in the Yakima 
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River basin.  All of these projects have been making progress and are moving forward, with many 
projects under construction or expected to be constructed prior to the 2015 irrigation season.   

Teanaway Community Forest  
Rick Roeder provided an update on the Teanaway Community Forest (TCF).  The advisory committee 
began meeting in March 2014.  The committee was charged with making recommendations to WDFW 
and WDNR on a strategic plan for the TCF.  This summer, WDFW and WDNR completed a significant 
amount of work on the plan, addressing roads, facilities, and campground restoration.  Historically, there 
has been little enforcement of recreational-use restrictions in the TCF, such as off-road vehicle use.  This 
year there has been a heavy emphasis on education and enforcement.     

The committee has been establishing goals and performance measures to meet its objectives. As an 
example, the committee established a watershed protection goal, which includes restoring floodplain 
connectivity, utilizing woody debris to capture stream sediments and raise streambed elevations, and 
focusing efforts on streams that would generate benefits for listed species. The committee is currently 
finalizing recreation goals and would be holding an open house on December 4, 2014, to receive public 
feedback on these goals. The committee is targeting a June deadline for completing the strategic plan. 
Mike Livingston noted that the public has a high interest in recreational use within the TCF.  The 
committee plans to establish general guidelines for recreation now and determine detailed requirements 
at a later phase.   The two agencies have developed a funding request within the State budget process to 
support this later phase. 

Executive Committee and Subcommittee Updates 
Derek Sandison introduced the Executive Committee and provided an update of recent efforts.  The 
Executive Committee has focused on keeping all projects moving forward.  The State is on a 2-year 
budget cycle.  In January 2015, the State legislature will begin considering the 2016-2017 biennial 
budget.  The Executive Committee has requested funding for the Integrated Plan.  In particular, the 
committee has requested that State funds match the Federal contributions.  The Federal budget for 
2015 is anticipated to be $15 million.  This would result in a total of $30 million in combined funding 
from the State and Federal governments.  If the State and Federal governments approve this level of 
funding, approximately $10 million would go toward each of the following three categories:  1) storage, 
2) fish passage, and 3) a combined category including conservation, habitat acquisition, ASR, and 
market reallocation. This would maintain a balanced portfolio of Integrated Plan initiatives moving 
forward. Derek also discussed the budget requests for specific projects.      

Wendy Christensen noted that Jason Kuiken, Deputy Forest Supervisor, was recently appointed to the 
Executive Committee.     

Habitat Subcommittee 
Jeff Tayer discussed work recently done by the Habitat Subcommittee.  The subcommittee has 
developed a $5 million package of habitat projects which was included in the State budget proposal 
(discussed above).  Jeff said several agencies with fisheries expertise contributed to the bull trout 
enhancement projects related to the KKC and KDRPP.  He is very excited that this is being developed 
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up front as part of the infrastructure projects proposal.  The subcommittee has also supported the NRCS 
RCPP grant application request process, which would provide additional funding for water conservation 
and habitat protection and restoration actions in the plan.  Jeff also mentioned that county flood 
management zones are in place now and that provides strong synergy with the Integrated Plan habitat 
enhancement element. 

Lisa Pelly, Washington Water Project, Trout Unlimited, explained that Ecology and the Implementation 
Committee recently submitted the final NRCS proposal.  This proposal requested $15 million for a 
variety of Integrated Plan projects.  Lisa noted that she was optimistic that they would receive funding, 
though it may not be for the full amount requested. The Yakama Nation also submitted a separate, 
complementary, proposal for additional funds.  NRCS will respond to the two proposals in early 
November.  Lisa commended everyone who contributed to the proposal and the Implementation 
Committee’s efforts in Washington, DC, to advance the Integrated Plan.  The Workgroup will have the 
opportunity to submit another application next year.  

The Habitat Subcommittee is also working with the other subcommittees (Watershed Land Conservation 
and Water Use) to align their work on overlapping initiatives.  The three subcommittee chairs are 
organizing a joint meeting for later this year. 

Water Use Subcommittee 
Scott Revell discussed recent efforts by the Water Use Subcommittee.  The subcommittee narrowed a 
long list of proposed water conservation projects down to a $5 million package of recommended 
projects for the State budget proposal.  These projects are geographically distributed, address a variety 
of needs, and focus on where the greatest benefits can be achieved.  

Watershed Land Conservation Subcommittee 
Paul Jewell, Kittitas County, discussed the Lands Subcommittee progress.  The subcommittee has 
accomplished the majority of the land acquisition goals that were identified for the upper watershed in 
the Integrated Plan.  The only remaining land acquisitions are in shrub-steppe areas at lower elevations.   
The committee is discussing a watershed-scale approach to managing fish habitat, water supply and 
water quality.   

Outreach Subcommittee 
Urban Eberhart summarized the work of the Outreach Subcommittee.  The subcommittee is continuing 
to develop materials on the Integrated Plan.  American Rivers and the Wilderness Society are working to 
develop a video on the Integrated Plan.        

Workgroup Roundtable Discussion 

Ben Floyd opened the floor to Workgroup members.  Specific comments included: 
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• Alex Conley:  The Habitat Subcommittee has been working to keep projects coming in.  It is 
important to keep ongoing projects moving forward but also to identify new projects for future 
years. 

• Dave Brown:  Dave is looking forward to launching the Municipal Suppliers Conservation 
group within the Water Use Subcommittee.  Member municipalities between Ellensburg and the 
Tri-Cities have been identified for this group.   

• Urban Eberhart:  He believes the initial development phase can be accomplished on schedule.  
• Seth Defoe:  Seth is interested to see the Integrated Plan water supply modeling results under the 

climate change scenarios.  Kennewick Irrigation District continues to have concerns that water 
conservation and other actions above Parker could reduce their supply and wants to work with 
others in the basin to prevent this from happening. 

• Patty Garvey-Darda:  Patty is new to the Workgroup.  She oversees the Forest Service’s 
activities involving environmental restoration associated with the State’s I-90 improvement 
project; and is participating in the EIS process for the CEPR, KKC and KDRPP.  It is important 
that these projects are consistent with the Forest Service’s Forest Plan.   One key is that the 
projects provide a net benefit; if this can be achieved, the projects would not trigger more 
complex requirements for environmental compliance by the Forest Service.  The CEPR looks 
like it can successfully achieve this, and she would like the KKC and KDRPP projects to do so 
as well. 

• Jaclyn Hancock:  Jaclyn is new to the Workgroup.  She is a hydrogeologist for the Washington 
State Department of Agriculture and has been assigned to cover water supply and drought 
preparation for areas in the state, including the Yakima Basin.  She is replacing Kirk Cook on 
the Workgroup. 

• Paul Jewell: Kittitas County is paying close attention to the TCF.  Paul is looking forward to 
working through management issues for the TCF.  He is pleased to see that the CEPR DEIS has 
been issued, and is looking forward to the KKC and KDRPP DEIS being issued as well.  In 
addition, the County is pleased that further acquisitions of private land in the upper watershed 
would not be needed, since the targeted areas were acquired and we can move on from that 
phase of activity. 

• Phil Rigdon:  Phil is pleased that the Indian Creek restoration project in the TCF is getting 
attention. 

• Dale Bambrick:  Dale thanked Scott Revell for taking lots of input on water conservation 
projects.  Dale also thanked the Department of Natural Resources (DNR) for stepping up on the 
TCF.  He noted that restoration work is needed in the TCF, and he hopes to continue working 
with DNR on restoration projects.  

• Sid Morrison:  Sid urged the Workgroup members to look at the Normandeau report posted on 
the YRBWEP website. Any questions can be sent to Sid.  He also invited Bob Hall of YBSA to 
tell the group that climatologist Cliff Maas from the University of Washington will be 
addressing an upcoming Rotary Club meeting, and members of the Workgroup can attend as 
guests.  Those interested should contact Bob Hall.   
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• Jeff Thomas:  Jeff commended everyone’s hard work.  After working together for 5 years, Jeff 
has trust in Reclamation, HDR, and Anchor QEA.  He is concerned about the Normandeau 
report findings presented today. Ideally he hopes that any differences between that review and 
the HDR studies can be reconciled.  Wendy commented that Reclamation has not had an 
opportunity to review the Normandeau report.  The climate change analyses used in the 
Integrated Plan were vetted by the Federal climate team and the University of Washington.  As 
such, Wendy expressed confidence in the Integrated Plan results. Ben added that transparency 
may seem like an issue when the Integrated Plan is reviewed as a stand alone document.  
However, multiple other studies and discussions held by subcommittees and documented in 
meeting notes and other work products have contributed to the development of the Integrated 
Plan and this information should also be considered when evaluating topics addressed in the 
Integrated Plan.  Derek said the state will update the needs analysis and demand forecast in 
2016.   

• Mike Leita:  The Workgroup is successfully implementing the Integrated Plan.  It would deliver 
200,000 acre-feet of supply in the initial phase that has not been available before the plan was 
developed.  The Integrated Plan would be the first successful example of large scale drought 
relief planning.     

• Lisa Pelly:  Lisa urged the Workgroup to continue to collaborate.   She does not think it is 
helpful to have divergent efforts by members of the group.  

• Wendy Christensen:  Wendy announced the public meeting for the CEPR DEIS will be held this 
evening from 4 to 7 p.m. at the Cle Elum Ranger Station in Cle Elum.  

Public Comment 
• Chris Maykut, Friends of Bumping Lake:  Their group had a good summer, as 16 groups signed 

on to oppose the enlargement of Bumping Lake.  Two national organizations have also joined.  
There are 132 new members.  Friends of Bumping Lake will do everything they can to oppose 
this project. 

• Bill Campbell, Lake Kachess Homeowners Association:  The agencies promoting the Integrated 
Plan have not engaged the people who will be most affected by the projects.  Those are people 
who live on the lakes or use them for recreation.  There are thousands of them.  He hears at this 
meeting lots of talk about how there is a united front, but the people who are most directly and 
adversely affected are being excluded.   

• David Ortman:  The Federal Council on Environmental Quality requested input on 
programmatic EISs.  A letter was delivered to the Council regarding the Integrated Plan 
Programmatic EIS, citing it as a bad example of a programmatic EIS.  He provided handouts for 
inclusion in the meeting record.  

• A homeowner in the Easton area:  The Workgroup is failing to evaluate the economic costs of 
the Integrated Plan.  For example, it does not account for those who are negatively impacted by 
the Integrated Plan.  Instead, it only considers the benefits to irrigators.  This is a transfer of 
wealth.  The projects involve a taking of private land, and that is unconstitutional.  
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Workgroup Members in Attendance 
Dale Bambrick, National Marine Fisheries Service 
Dave Bos, Sunnyside Irrigation District 
Dave  Brown, City of Yakima 
Alex  Conley, Yakima Basin Fish & Wildlife Recovery Board 
Seth Defoe, Kennewick Irrigation District  
Rick Dieker, Yakima-Tieton Irrigation District 
Peter Dykstra, Plauché & Carr, LLP 
Urban Eberhart, Kittitas Reclamation District 
David  Fast, Yakama Nation - Yakima/Klickitat Fisheries Project 
Michael Garrity, American Rivers 
Patty Garvey-Darda, U.S. Forest Service - Cle Elum Ranger District 
Paul Jewell, Kittitas County   
Mike  Leita, Yakima County 
Mike Livingston, WDFW 
Sid  Morrison, YBSA 
Lisa Pelly, Washington Water Project, Trout Unlimited 
Scott  Revell, Roza Irrigation District 
Phil  Rigdon, Yakama Nation 
Rick Roeder, Washington State Department of Natural Resources  
Derek  Sandison, Washington State Department of Ecology, Office of Columbia River 
Jeff Thomas, USFWS 
Dawn Wiedmeier, Bureau of Reclamation, Columbia-Cascades Area Office 

 
 

Other Attendees 

Justin Bader, North Yakima Conservation District 
David  Bowen, Kittitas County Chamber of Commerce 
Bill Campbell, Lake Kachess HOA 
Debbie Carlson, Bonneville Power Administration 
Corey Carmack, Bureau of Reclamation 
Tom Carpenter, YBSA 
David Child, Yakima Basin Joint Board 
Wendy Christensen, Bureau of Reclamation, Columbia-Cascades Area Office 
Tony Coluccio, Frank Coluccio Construction 
Stuart Crane, Yakama Nation 
Susan Crawford, Bureau of Reclamation 
Charlie de la Chapelle, YBSA 
Warren Dickman, YBSA 
John Easterbrooks, WDFW 
Jack and Beneitta Eaton, landowners 
Bill  Ferry, Bureau of Reclamation, Columbia-Cascades Area Office 
Ben Floyd, Anchor QEA 
Chuck Freeman, Kennewick Irrigation District 
Joel Freudenthal, Yakima County 
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Raelene Gold, Seattle Audubon 
Andrew Graham, HDR Engineering, Inc. 
Sean Gross, National Marine Fisheries Service 
Bob Hall, YBSA/Yakima Auto Dealers 
Jaclyn Hancock, Washington State Department of Agriculture 
Tim Hill, Washington State Department of Ecology 
Lynn  Holt, Bureau of Reclamation, Columbia-Cascades Area Office 
Eleanor Hungate  
Chuck  Klarich, YBSA 
Paul La Riviere, WDFW 
Walt Larrick, Bureau of Reclamation 
Mattson Larson, Kiewit 
Barb Lisk, Office of Representative Doc Hastings 
Larry Martin, Velikanje Halvorson 
Natalie Martinkus, YBSA 
Daniel Martinez, S. Martinez Livestock 
Chris & Samantha Maykut, Friends of Bumping Lake 
Tim McCoy, Bureau of Reclamation 
Keith McGowan, Bureau of Reclamation 
David McKenzie, Kennewick Irrigation District 
Candy McKinley, Bureau of Reclamation 
Jim  Milton, Yakima-Tieton Irrigation District 
Bryan Myre, Yakama Reservation Irrigation District 
David Ortman, Sierra Club 
Elaine Packard, Water/Salmon Committee, Cascade Chapter, Sierra Club 
Sarah Pistorese, HDR Engineering, Inc. 
Chris Pitre, Golder Associates 
Kate Prengaman, Yakima Herald-Republic 
Kristina Ribellia, Washington Water Trust 
Mike Shuttleworth, Benton County 
Jeff  Tayer,  WDFW 
Ron VanGundy, Roza Irrigation District 
Richard Visser, USFWS 
Jonathan Yoder, Washington State University 

 

Where to Find Workgroup Information  
Meeting materials, notes, presentations, and materials submitted during public comment for the 
Workgroup meetings will be posted on the project website 
(http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html).  A bibliography of 
information sources, many of which are available online, is also posted on the website.    

If anyone needs help finding an information source, contact those listed at the top of page 1 of these 
notes or Ben Floyd at Anchor QEA, Kennewick office, (509) 491-3151, or bfloyd@anchorqea.com. 

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
mailto:bfloyd@anchorqea.com


Technical 
Projects Update
YRBWEP Workgroup Meeting 
October 22, 2014 

 



Overview
 
•	 Ongoing projects 
•	 Kachess Drought Relief Pumping Plant 
•	 Keechelus-to-Kachess Conveyance 
•	 Bull Trout Enhancement 
•	 Cle Elum Dam Fish Passage Facilities 
•	 Groundwater Storage 

–	 Basinwide Analysis 
–	 City of Yakima Aquifer Storage and Recovery
 

•	 Habitat Enhancement and Agricultural Conservation 
Projects 

•	 Teanaway Community Forest 



Ongoing Projects
 
•	 Kachess Drought Relief Pumping Plant 
•	 Keechelus-to-Kachess Conveyance 
•	 Bull Trout Enhancement 
•	 Wymer Dam and Reservoir 
•	 Bumping Dam and Reservoir Enlargement 
•	 Cle Elum Pool Raise 
•	 Cle Elum Dam Fish Passage Facilities 
•	 Tieton Dam Fish Passage Facilities Study 
•	 Clear Lake Fish Passage 
•	 Groundwater Storage – Basinwide Analysis 
•	 Groundwater Storage – City of Yakima Aquifer Storage and  

Recovery (ASR) 
•	 Manastash Creek Conservation and Tributary Enhancement 
•	 Habitat Enhancement and Agricultural Conservation Projects 
•	 Teanaway Community Forest 



 

     
 

   
     

Keechelus‐to‐Kachess 
Conveyance 
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Cle Elum Pool Raise 
Cle Elum Dam Fish Passage 

Project Locations 



Kachess Drought 
Relief Pumping 
Plant 



   

Kachess Drought Relief Pumping Plant
 
Alt. 1 - East Shore Pumping Plant Alt. 2 - South Pumping Plant 
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Alternative 1 – Intake
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Alternative 1 – Pump Floor
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Alternative 2 – Flow Spilt
 



Alternative 2 – Cross-Section of 
Pumping Plant 



 

Kachess Drought Relief Pumping 
Plant Status 
• Design and Cost Estimates: 

– Feasibility-level design nearly complete 
– Reclamation Internal Peer Review held in 


September/October
 
– Two alternatives remain; both are feasible 

• Environmental Review: 
– Draft Environmental Impact Statement (KDRPP and 

KKC) being prepared 

• Geotechnical Investigations: 
– Additional geotechnical investigation in progress 



Keechelus-to-
Kachess 
Conveyance 



Keechelus-to-Kachess Conveyance 

North Tunnel and South Tunnel Alternatives 



KKC Intake and Discharge Works

(not to scale) 



KKC Status
 

• Design and Cost Estimates: 
– Feasibility-level design nearly complete 
– Reclamation Internal Peer Review held in September 
– Two alternatives remain; both are feasible 

• Environmental Review: 
– Draft Environmental Impact Statement (KKC and 

KDRPP) being prepared 

• Geotechnical Investigations: 
– Additional geotechnical investigation in progress 



Bull Trout 
Enhancement 



Bull Trout Enhancement 
• Reclamation and Ecology have coordinated with 

USFWS, USFS, Yakama Nation, WDFW, and NMFS 
to formulate Bull Trout Enhancement program. 

• Gold Creek 
• Cold Creek 
• Assessments 



Kachess Reservoir 

• Kachess River 
• Mineral Creek 
• Box Canyon Creek 



Keechelus Reservoir 

• Gold Creek 
• Cold Creek 
• Other Small Tributaries 



Cle Elum Dam 
Fish Passage 
Facilities 



     

      

     

 

     

       

 

     

Downstream Passage Conduit 

Adult Collection Facility 

Cle Elum Reservoir 
Forebay 

Inlet Ramp 

Helix Conduit Structure 

Splitter Wall to reduce 
recirculation 

Flow 

Ramped Weir Crest Design 



DEPART MENT OFCle Elum Dam Fish Passage - Road System ECOLOGY
Yakima River Basin Water Resource Management Plan State ofWashington 

Legend 

__ Bridge 
Northern Access Road 

c;:::::::::' Fish Passage · Tunnel 

C:=J Fish Passage Faci~ties 
Juvenile FishPassage Access Road 

0.05 0.1 Kbroeter& 

0.05 0.1 Miles 

M!IJ)pl'lg lnformatJOn 
c.rtography U.SBu"uu ot ~. ~~~~NOffice 
Pl'ojea:IOI'L Wallungton Slate Plane, Soulh loM NAD 113. FMI. 
o.teProdl!Oed oet:lbef 17. 2014 (lastModd*lonoetobe!' 17 . 201A) 
NOTE THIS MAP DOES NOT CONFORM TOnENATIONA L MAP ACCl.IR.ACY STANOARD 

.......... 

P!>olography • ,\(qul'ed tn 201 SbyhAeri~olPtlolographyFoeld~ofUSOA'a FarmSelv~~ 
S«tOon t.lne$• ~lromtMWt$/llngton o.p.rtment d ~tu,.r RetOI.I~d••ba.eon 

tw1312013 O..tashouldmeettheNM...Sat a12A,OOOscale 
8eYabon Data o: ~-ol the llllbMng data LiOAR galhered in 2012, lDAR gathered i1'1 2aX> 

bllthy,....u-o::SOI.Indi~g.at'*l<l n 2003 O;tt;l"*"~sloralltvMdataMf& 
lhol.old mHtlhe NMAS!of rwo b:teontour lnleiVals. o.ta wts-aeompartd to rwo 
IWIYey.:iarNt ..-.dtoe<JO::holhertoe-~~the •wopn~te llhlftkomeonvenbon.al 
~urr.toRedalnilliol1'sbc:lll datum 

""""- " wthout-..rantyol anyThe USOIBu'uu ot R~ (RedanwtiOrl,l pn:MdK ipG8I data "a$-s
pur poselund, IIXpresseclorompl+ed, lncludong but notllrnledto, a ny-rantiesolfitneulol a patticular 
jM.j l~ Thebuf(tenlor<ieWfmll"'ing~lofUM~entlfelywehlheuwr lnno""entW'IIIthe 

producers o1 RedamWoo 5patlill daa be ~•ble !of ar>y d<ltrDges ••Mill from lhe use ol, orthe inab*ty 
bUM, these data Reelamaoon r..w~ • limlrtt<lto prov-Ong ar~eopy fot requHted ctaua 
lietSthat are notreadablll upon!toCIIMpl T~UMI'aMUmHal fH~fotspllba!IJ'Id llltrb.Jie 
IIOO.II'ae'J' ~valodityandappropr.a~-wthr.ga~d tott. sullabllt-jd~-.pat.alcilltll 

Jew WI)' 'l)eOfie U$8 Ol • ppliQtion, •ndwch UMOI*1)910CIIbon II .C the UWf' S OWI'I 11$1< ~lllld:ilt;J 
prO'>'lded by the Rectamil!On•epubliCOQmarn. and the redpent nay not auert any propnetMy ngtns 
ltlefe10 fiOf repres.ent data sett. KOCher tr.n pemmeoi·produoe<l data 

II 

-~-

http:llhlftkomeonvenbon.al


Groundwater 
Storage 
Basinwide Analysis 



Groundwater 
Infiltration 

• Proposed Areas for managed 
recharge modeling 
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Groundwater 
Storage – City of 
Yakima Aquifer 
Storage & Recovery 
(ASR) 



City of Yakima ASR 
Naches River Drinking Water Treatment 
Plant (25 mgd, 40 cfs, ~15,000 afy) 

Groundwater Wells (~14 mgd) 



 

History from 1998 to Present
 

• 1998: 	City sees groundwater solutions: 
–	 Water right permitting of emergency/backup/alternative supply 
–	 Protection against drought, climate change, watershed forest fire 

• 2000: 	City tests Kissel Well – all is good 

•	 2002: Reservoir application to Ecology 
Watershed planning (TCWRA) – modeling 

•	 2007-09: Reclamation/Ecology – modeling defines 
recoverable quantity 

•	 2014: YBIP Gardner Well Test, permitting support 

–	 AKART, SEPA… now ready to implement 



 

2014 Activities 
•	 Programmatic framework – YBIP & TWSA 
•	 Additional testing in 2014 to include Gardner Well:
 

–	 Gardner Well works (Kissel already shown to work) 
–	 Water quality issues remain the same (drinking water 

chlorination) 

•	 Outstanding issues: 
– Recoverable quantity
 

–
 Water quality 

http://www.yakimaherald.com/news/yhr/sunday/2067166‐8/saving‐for‐a‐dry‐day 

http://www.yakimaherald.com/news/yhr/sunday/2067166-8/saving-for-a-dry-day
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Recoverable Quantity 
• How much recharged water can be recovered?
 

– Affects project feasibility 
– Criteria should be based on water balance 
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• Simple accounting suggested 

– 10% reduction per year
 
– Not recoverable after 10 years
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Water Quality 
•	 Recharge water is chlorinated for: 

–	 Compliance with the Federal Safe Drinking Water Act (SDWA) 
–	 To control biofouling of recharge wells 

•	 SDWA (recharge water) allows 80 ppb trihalomethane 
(DBPs, THMs; including chloroform) 

•	 WAC 173-200 allows 7 ppb chloroform 
•	 AKART allows determination of Overriding Public 

Interest (OPI) with 5-year review 



City of Yakima ASR - Benefits 

• Protects/secures municipal supply 
• Increases streamflow May-Oct above Parker 

– ~7,500 AF:  If City leaves water in the Naches River 

• Could mitigate rural water supply 
– Groundwater seepage 



Habitat 
Enhancement and 
Agricultural 
Conservation 
Projects 
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Basinwide Project5 

Agricultural 
Conservation 

Projects 
1 Kennewick Irrigation 

District (KID) Division 
IV Lining 

2 Wapato Irrigation 
Project (WIP) Piping 
Lateral 4-414C 

3 Wapato Irrigation 
Project Piping Satus 
East Lateral E73 

4 Manastash Creek, 
Anderson Diversion 
Irrigation Water 
Acquisition 

5 Manastash Creek 
Sprinkler Conversions 

6 Yakima-Tieton 
Irrigation District 
(YTID) Feasibility 
Study Tieton to 
Ahtanum Exchange 

7 Manastash – 
Consolidated Pipeline 
& Manastash Water 
Ditch Association 
(MWDA) Pipeline 
Construction 

3 

Habitat 
Enhancement 

Projects 
1 Gap-to-Gap Outfall 

Relocation 

2 Toppenish Fan 

3 Bateman Island 
Causeway Modification 
Conceptual Design 

4 Bull Trout Task Force 
Habitat Improvements 

5 Gold Creek Habitat 
Assessment and 
Conceptual Design 

6 Reed Diversion 
Removal 

7 Little Rattlesnake Road 
Decommissioning 

8 Cle Elum River Side 
Channel Restoration 
Project, Phase 2 

9 Gap-to-Gap Property 
Acquisitions 

10 Upper Wapato Riparian 
Restoration 

11 Ellensburg Water 
Company / Coleman 
Creek Restoration 

12 Reed Diversion Barrier 
Removal 

13 Trout Meadows 
Acquisition / 
Enhancement 

14 Plum Creek / Little 
Naches Land 
Acquisition 

7 

7 

8 

9 

10 

11 
12 

13 

14 

Yakima Integrated Plan Habitat 
Enhancement and Agricultural 

Conservation Projects 
2013-2015 



Teanaway 
Community Forest 



Teanaway Community Forest 

• Advisory Committee began meeting March 2014
 

• Charged with making recommendations to WDFW 
and WDNR on strategic plan for Teanaway 
Community Forest 



Carlson Creek Restoration
 

Before After 



 

Goal 1 – Watershed Protection, 

Sample Objective and Strategy
 

•	 Manage forested landscapes to reduce peak flows 
and increase base flows. 
– Increase the water storage capacity of the forest. 

o Restore floodplain connectivity and the ability of 
surface water to interact with ground water by 
reconnecting streams to their floodplains. 

o Utilize methods such as large woody debris to capture 
bed load and raise the stream height, beavers to 
encourage the impoundment and spreading of surface 
water, or other approaches as appropriate. 

o Focus attention on stream reaches that provide the 
most benefit to federal or state listed fish species, that 
have the most production potential, and that help 
achieve other objectives. 



 Spring 2014  Advisory  Committee  scoping; 
Initial  field   trip  to  understand  issues  and 
opportunities 

 Summer 2014  Brainstorm desired   future conditions   for Goals  1,   2, 
3,  and   4; 

 Public  open  house #1; 
Field  trip  to   understand  recreation issues   and 
opportunities 

 Fall 2014 Review  objectives   and  strategies  for Goals   1, 2,  3,  
 and 4; 

 Brainstorm  ideas  for  Goal 5; Current 
 Public  open  house #2 

Winter  2014‐  Review objectives   and  strategies  for  all Goals; 
2015  Identify  and  resolve  cross‐cutting issues; 

 Public  open  house #3 

 Spring 2015  Finalize  draft  management plan; 
 Final  public  review  via  SEPA process 

 Summer 2015  Release  Plan 

Advisory Committee Process
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Across the countr y, 
government agencies, 
par tners and 
stakeholders are taking 
action to prepare for and 
respond to the impacts 
of a changing climate 
on the nation’s valuable 
natural resources and 
the people who depend 
on them. 

On the cover 

Girl with binoculars: George Andrejko/Arizona 
Game and Fish Depar tment 

Monarch butterflies: Gene Nieminen/USFWS 

Fish: R. Wilson 

Sitka blacktailed deer: Steve Hillebrand/USFWS 
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Executive Summary 
The National Fish, Wildlife, and Plants Climate 

Adaptation Strategy (NFWPCAS or Strategy) is a call 

to action that outlines seven key steps needed to 

safeguard the nation’s valuable living natural resources 

in a changing climate. Produced by a coalition of 

federal, state, and tribal agencies with input from many 

par tners, the Strategy is designed to inspire and enable 

natural resource managers and other decision-makers 

to take action to anticipate and adapt to a changing 

climate. 

The Strategy was informed and shaped 
by the early efforts of federal and state 

agencies, local governments, and conser
vation partners to help prepare for and 
respond to the impacts of climate change. 
This Progress Report highlights examples 
of the growing effort by government and 
nongovernmental partners to prepare for 
and respond to the impacts of climate 
change on natural resources. These 
efforts are consistent with the recommen
dations of the Strategy. 

Across the country, the agencies respon
sible for managing fish, wildlife, and 
plants are working with partners and 
stakeholders to take concrete steps to 
address the impacts and future threats of 
climate change. For this Progress Report, 
almost 100 case studies were submitted, 
representing partnerships with over 350 
individual federal, tribal,  and state agen
cies, departments, non-governmental 
organizations, private businesses and 
landowners. This Progress Report 

describes 50 of these projects that 
demonstrate implementation of a variety 
of actions recommended by the Strategy.1 

The projects are highly collaborative, 
have an emphasis on action over plan
ning, reflect all levels of government, 
cover a wide geographic range, and 
respond to a diversity of climate impacts. 

The examples highlighted in this report 
are not a comprehensive accounting of 
what has been accomplished, but rather 
illustrate the diversity of projects, scales 
of planning, and partnerships that can 
and are being be utilized to respond to 
the impacts of climate change. The case 
studies also demonstrate how climate 
change impacts can be integrated into 
conservation planning. The Strategy 
recommended over 100 actions that were 
organized into 23 strategies under seven 
major goals. This Progress Report identi
fies activity in all seven of the goals. 

1 See Appendix for full list of submitted case studies 
and fur ther information. 

The majority of the climate change 
adaptation projects were reported under 
Goals 4 and 5, suggesting that many 
agencies are already working to “Increase 
Knowledge and Information” and to 
“Support Adaptive Management.” These 
projects include efforts to understand 
the impacts of climate change and to 
complete climate change vulnerability 
assessments for species and habitats. 
Over the next three to five years this 
information will be increasingly inte
grated into on-the-ground conservation 
and management efforts. 

Fewer projects were reported under Goal 
6: “Increase Awareness and Motivate 
Action.” This represents a large oppor
tunity for agencies that interact with 
the public and industry groups to better 
communicate with and engage constitu
ents in understanding and encouraging 
action to combat the causes and conse
quences climate change. 

The diverse adaptation work highlighted 
in this report is part of a larger collective 
effort by a wide range of partners to safe
guard the nation’s fish, wildlife, plants, 
and the communities and economies that 
depend on them in a changing climate. 
Although there are critical actions being 
taken now, there is still much more to 
be done to address the challenging tasks 
ahead. The success of climate adaptation 
relies on continuing action by federal, 
tribal, state, and local governments and 
many partners. In particular, this will 
include building the skills, resources, 
tools, and capacity to implement the 
plans and recommendations that result 
from many of the ongoing efforts. A 
successful response to this challenge 
must also include increased engage
ment and coordination from agencies, 
managers and partners at all levels. 

2 | National Fish, Wildlife & Plants Climate Adaptation Strategy | Taking Action: A progress report 



    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Introduction 
Fish, wildlife, and plants are integral par ts of 

ecosystems that provide jobs, food, fiber, clean 

water, storm protection, health benefits, recreation, 

and many other impor tant ser vices that suppor t 

people, communities, and economies across the 

nation. Obser ved changes in the climate are already 

impacting these valuable resources and systems. 

Faced with a future climate that will be unlike that 

of the recent past, the nation needs to act now to 

reduce the impacts of climate change on its valuable 

natural resources, resource-dependent communities, 

and businesses. Preparing for and addressing 

these changes in the near term will increase the 

ef fectiveness and efficiency of actions to reduce 

negative impacts and take advantage of potential 

benefits from a changing climate. 

Awide variety of adaptation 
 projects aimed at reducing threats 

and building resiliency for fish, wildlife, 
and plants are already underway, ranging 
from the national to the local scale. This 
Progress Report highlights some impor
tant examples of the growing effort 
by government and nongovernmental 
partners to prepare for and respond to 
climate impacts on natural resources. 
The case studies in this report describe 

activities that are already taking place, are 
consistent with the Strategy, and could 
be replicated across appropriate ecosys
tems and landscapes. To improve upon 
the success of these adaptation actions, 
researchers, land managers and others 
need to complete additional research, 
incorporate new knowledge into 
management plans and actions, expand 
mitigation efforts, and promote collabor
ative landscape scale solutions. 

Introduction | 3 



    

 

 

 

Background 

In 2009, Congress recognized the need 
for a government-wide climate adapta
tion strategy for fish, wildlife, plants, and 
ecosystems. Congress asked the Council 
on Environmental Quality (CEQ) and 
the Department of the Interior (DOI) to 
develop a national strategy to “assist fish, 
wildlife, plants, and related ecological 
processes in becoming more resilient, 
adapting to, and surviving the impacts 
of climate change.”2 The National Fish, 
Wildlife, and Plants Climate Adaptation 
Strategy (NFWPCAS or Strategy) 
was released in March 2013 and was 
developed by a partnership of federal, 
state, and tribal plants, fish, and wild
life conservation agencies. This effort 
was led by the U.S. Fish and Wildlife 
Service (FWS), the National Oceanic 
and Atmospheric Agency (NOAA), 
and the New York State Department of 
Environmental Conservation (on behalf 
of states more broadly). 

The Strategy is a call to action, laying out 
key recommendations for a collective 
response to climate change. The purpose 
of the Strategy is to inspire and enable 
natural resource administrators, elected 
officials, and other decision makers to 
take action to conserve our valuable 
natural resources, thus benefiting people 
who depend on these resources. It places 
priority on addressing impacts for which 
there is enough information to recom
mend sensible actions that can be taken 
or initiated over the next five to ten years 
in the context of climate change projec
tions through the end of the century. 

2 2010 Appropriations Bill for the Depar tment of the 
Interior and Related Agencies. 

Recent Developments 

The current Administration has put 
a strong emphasis on creating oppor
tunities for climate adaptation. The 
President’s Climate Action Plan,3 

released in the summer of 2013, and 
the November 2013 Executive Order 
13653, Preparing the United States for 
the Impacts of Climate Change4 iden
tify some of these opportunities. In May 
2014, the U.S. Global Change Research 
Program released the Third National 
Climate Assessment (NCA),5 the authori
tative and comprehensive report on 
climate change and its impacts in the 
United States. The report concludes 
that evidence of climate change already 
appears in every region and that impacts 
are visible in every state across the 
nation. Another strong call for adapta
tion comes from the Intergovernmental 
Panel on Climate Change (IPCC) Fifth 
Assessment Report documenting global 
climate change Impacts, Adaptation, and 
Vulnerability, also released in 2014.6 

3 See President’s Climate Action Plan, 
<www.whitehouse.gov/sites/default/files/image/ 
president27sclimateactionplan.pdf> 

4 See Executive Order 13653, <www.whitehouse. 
gov/the-press-office/2013/11/01/executive-order
preparing-united-states-impacts-climate-change> 

5 Melillo, Jerr y M., Terese (T.C.) Richmond, and Gar y 
W. Yohe, Eds., 2014: Climate Change Impacts in the 

United States: The Third National Climate Assessment. 

U.S. Global Change Research Program, 841 pp. 

doi:10.7930/J0Z31WJ2.
 

6 IPCC, 2014: Summar y for policymakers. In: Climate 

Change 2014: Impacts, Adaptation, and Vulnerability. 

Par t A: Global and Sectoral Aspects. Contribution 

of Working Group II to the Fifth Assessment Repor t 

of the Intergovernmental Panel on Climate Change 

[Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. 

Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. 

Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, 

S. MacCracken, P.R. Mastrandrea, and L.L. White 

(eds.)]. Cambridge University Press, Cambridge, United 

Kingdom and New York, NY, USA, pp. 1-32.
 

Reporting on Progress 

According to the most recent NCA 
and IPCC reports, adaptation planning 
is occurring in the public and private 
sectors and at all levels of government. 
However, the IPCC noted that “most 
assessments of adaptation have been 
restricted to impacts, vulnerability, 
and adaptation planning, with very 
few assessing the processes of imple
mentation or the effects of adaptation 
actions.” This Progress Report presented 
here begins to do this by documenting 
the range of adaptation actions already 
underway that align with the Strategy’s 
recommendations to help safeguard 
our nation’s natural resources and the 
communities and economies that depend 
on them. 

The intent of this report is to provide 
examples of how the Strategy is being 
implemented through collaborative 
adaptation projects on the ground; to 
demonstrate to both conservation prac
titioners and public decision makers the 
strong role they can play in adaptation; 
and to inspire and encourage stakeholders, 
managers, and the public to join the effort. 
While many of the activities described 
here were initiated by proactive agen
cies and managers before the Strategy 
was developed, all are consistent with 
the Strategy and illustrate the innovative 
and collaborative ways in which agen
cies and partners can work together to 
advance the adaptation efforts recom
mended by the Strategy. Many of the 
projects described in this report were 
not conceived as climate adaptation 
projects but are the result of a conscious 

4 | National Fish, Wildlife & Plants Climate Adaptation Strategy | Taking Action: A progress repor t 
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application of climate considerations 
into ongoing programs. A key message 
of the Strategy is that climate change can 
and should be a factor in a wide range of 
natural resource management contexts, 
and that both “adding a climate lens” to 
ongoing programs and designing inten
tionally climate-oriented projects are 
important, for effective natural resource 
management in a changing climate. 

Development and 
Overview 

The Strategy called for the formation 
of a coordinating body with represen
tation from federal, state, and tribal 
governments to meet semi-annually to 
promote and evaluate implementation of 
the Strategy and to report on progress. 
The NFWPCAS Joint Implementation 
Working Group (JIWG) was formed in 
the fall of 2013, and has supervised the 
production of this first Progress Report. 
The JIWG is led by FWS, NOAA, the 
Great Lakes Indian Fish and Wildlife 
Commission, and the California 
Department of Fish and Wildlife (on 
behalf of states more broadly). 

In early 2014, the JIWG asked federal, 
state, and tribal agencies as well as 
non-governmental stakeholders to 
share examples of climate adaptation 
projects that achieve the recommenda
tions of the Strategy. The JIWG received 
almost 100 case studies representing 
partnership with over 350 individual 
agencies, departments, non-govern
mental organizations, private businesses 
and landowners. This Progress Report 
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Octopus or squid lar va as seen under the 

microscope, collected in bongo nets. 

describes 50 of the projects that demon
strate implementation of a variety of 
actions recommended by the Strategy.7 

The projects highlighted here are highly 
collaborative, have an emphasis on 
action over planning, reflect all levels of 
government, cover a wide geographic 
range, and respond to a diversity of 
climate impacts (i.e., drought, coastal 
inundation, increased stream tempera
tures, etc.).These examples illustrate 
what various levels of government with 
primary authority and responsibility for 
the living natural resources of the United 
States can do to improve natural resource 
resilience to the impacts of climate 
change. We hope that this Progress 
Report will encourage further collabo
ration and investment in these types of 
activities. 

7 See Appendix for full list of submitted case studies 
and fur ther information. 

The case studies presented in this report 
are organized around the seven goals and 
23 strategies of the NFWPCAS. Some 
of the projects were initiated before the 
release of the Strategy, while some are 
more recent. The case studies do not 
represent a comprehensive accounting 
of the wide variety of climate adaptation 
activities happening across the country, 
but instead seek to highlight the range of 
actions that can be and are being taken. 

Introduction | 5 
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    locations of selected case studies
Stars indicate the relative geographic locations of the included case studies.  
Larger stars indicate projects over larger regional landscapes. 22 national-level projects 
are not included. 



    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Goal 1  
Conser ve habitat to suppor t healthy 
fish, wildlife, and plant populations 
and ecosystem functions in a changing 
climate. 

The loss and degradation of habitat is the leading 

threat to most species. Consequently, reducing this 

existing stressor is also expected to increase the 

resilience of species to current and future climate 

change. Even for those species not currently stressed 

by habitat loss, conser ving a large and diverse amount 

of habitats will provide more oppor tunities for species 

to shift into new areas suitable for their needs as the 

climate changes in the future. Federal, state, tribal, 

and non-governmental groups are involved in many 

habitat conser vation projects all across the countr y, 

including conser vation planning, habitat protection, 

habitat restoration, and restoring connectivity. 

Strategy 1.1: Identify areas for an 
ecologically-connected network of 
terrestrial, freshwater, coastal, 
and marine conser vation areas 
that are likely to be resilient to 
climate change and to suppor t a 
broad range of fish, wildlife, and 
plants under changed conditions. 

The habitat conservation planning proj
ects highlighted in this section identify 
those areas that will continue to provide 
important habitat and or biological 
connections in an era of climate change. 
Some projects are holistic in nature, 
factoring in all major stressors, while 
others are focused on identifying specific 
areas that will be resilient to climate 
changes. 

Yakima River Basin 
Integrated Plan 
The Yakima Basin Integrated Plan is 
a 30-year, $3.8 billion plan to restore 
ecological integrity and provide assur
ances for water needs for agriculture in 
the face of on-going climate change in 
the Yakima River Basin. This river basin, 
located in Washington State, is a tribu
tary of the Columbia River. Five drought 
years in the past 15 years have severely 
impacted the multi-billion dollar agri
culture sector and depleted the river’s 
salmon and steelhead populations. This 
has caused the Yakama Nation and the 
local irrigators to join together along 
with local, state, and federal governments 
and conservation organizations to design 
and implement a basin-wide climate 
adaptation strategy that secures a future 
for fish, farms, and families in the Basin. 
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The Yakima River Basin seen from upper 

Yakima Canyon. Partners 

The plan lays out seven key elements 
to help protect, mitigate, and enhance 
habitat; provide increased operational 
flexibility to manage in-stream flows to 
meet ecological objectives; and improve 
the reliability of the water supply for irri
gation, municipal supply, and domestic 
uses. The first phase of the three phase 
project will be complete by 2025 and 
includes purchase of 50,000 acres of 
forested lands and management for 
restoration and conservation of water
shed values, fish passages at Cle Elum 
Reservoir, Cle Elum pool raise, and the 
Kachess to Keechelus conveyance pipe
line, $100 million in salmon restoration 
projects throughout the basin, and water 
conservation that will save 85,000 acre-
feet of water primarily for in-stream 
flow improvements. The target outcome 
of this plan is stable water supplies to 
support recovery of salmon and steelhead 
populations and to ensure the existing 
agricultural water supplies at 70% of 
their allotted amounts during drought 
conditions. 

» Yakama Nation 
» Kittitas Reclamation District 
» Kennewick Irrigation District 
» Roza Irrigation District 
» Sunnyside Valley Irrigation District 
» Yakima-Tieton Irrigation District 
» Washington Department of Ecology 
» Washington Department of Fish 

and Wildlife 
» U.S. Bureau of Reclamation 
» American Rivers 
» Trout Unlimited 
» The Wilderness Society 
» Benton, Kittitas, and Yakima County 
» NOAA National Marine Fisheries 
» U.S. Fish and Wildlife Service 
» U.S. Forest Service 
» Washington Department of Natural 

Resources 
» Yakima Basin Fish and Wildlife 

Recovery Board 
» 12 Local communities 
» 12 Local businesses 
» 3 Local recreation organizations 

“Based on GIS analysis of the nor thwest tribes, the Yakama Nation is 
at the highest risk for the region’s climate change because more than 
80% of the land is below 4,000 feet.” 
—PHIL RIGDON, YAKAMA NATION DEPARTMENT OF NATURAL RESOURCES 

Central Appalachians 
Essential Forests and Key 
Connectors 
This project aims to protect the ultimate 
drivers of biodiversity by focusing on 
the factors that underpin species rich
ness and the long-term persistence of 
species and habitats across a landscape. 
This involves mapping and evaluating 
key geophysical settings and land
scape characteristics such as intactness 
and connectivity in the landscape that 
buffer against harmful climate impacts. 
By doing this, researchers were able to 
identify the most resilient places within 
the Central Appalachian Forests that 
can serve as climate change strongholds 
at both the landscape and local scale. 
Through this resiliency approach, the 
Central Appalachians Whole System 
Program (including U.S. Forest Service 
lands in Pennsylvania, Maryland, 
West Virginia, Virginia, Kentucky, and 
Tennessee) has developed a vision for the 
long-term conservation success of the 
region where land managers can assess 
threats and impacts and provide for 
investment prioritization—even in the 
face of climate change uncertainty. 

The Central Appalachians Whole System 
Program has used this approach to 
design an Essential Forests, Streams and 
Key Connectors map to form a conser
vation vision of a dynamic landscape of 
connected, functional forests and rivers. 
This map is being used to give a coarse 
filter context for how a particular place 
or project fits into the larger landscape, 
its relative role for protecting current 
biodiversity, and its relative role for 
ensuring future adaption in the face of 
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Draft map of central Appalacian landscape. 

climate change. Additionally, the Central 
Appalachians Program actively uses resil
iency science at the local and landscape 
level to shape and drive conserva
tion investment within the region. The 
ultimate conservation outcome of the 
Central Appalachians Whole System 
Program is to conserve a dynamic, func
tional, connected network of resilient 
forests and streams. Partners across the 
region are currently working to share 
this vision of a connected, resilient 
landscape.8 

Partners 

» Appalachian Landscape Conservation 
Cooperative 

» Appalachian Mountain Joint Venture 
» The Nature Conservancy 
» U.S. Forest Service 
» U.S. Fish and Wildlife Service 

Strategy 1.2: Secure appropriate 
conser vation status to complete 
an ecologically-connected network 
of public and private conser vation 
areas that will be resilient to 
climate change and suppor t a 
broad range of species under 
changed conditions. 

Several climate change informed habitat 
protection projects are highlighted here. 
For example, the White Mountains 
to Moosehead Lake Program in New 
Hampshire and Maine is working to 
conserve 61,000 acres of forest lands and 
providing resilient habitat and regional 
connectivity. In another example, 
Minnesota is leading and funding an 
effort to protect key lakes that can serve 
as refugia for coldwater fishes in a period 
of climate change. 

Landscape 
Scale Conservation 
in the White-Moose 
The White Mountains to Moosehead 
Lake Program is a cross-sector collabo
ration to help preserve and strengthen 
the integrity of habitat connections at a 
broad landscape scale, strategically and 
deliberately integrate climate adapta
tion, and protect the nature-based assets 
(working forests and recreation) that 
underlie local economies across western 
Maine and eastern New Hampshire. 

The White Mountains to Moosehead 
Lake region—spanning 2.7 million acres 
from northern New Hampshire, through 
western Maine to Moosehead Lake—is 
among the most ecologically significant, 
large landscapes in the Northeast. The 
region provides a connective corridor 
of contiguous, climate-resilient habitat 
between the White Mountain National 
Forest and more than two million 
acres of contiguous conservation lands 
extending from Moosehead Lake north 
to the Canadian border. 

Crocker Mountain, Carrabassett Valley, Maine 

8 <www.nature.org/ourinitiatives/regions/ 
nor thamerica/areas/centralappalachians/over view/ 
index.htm> 
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The region is notable for its exception
ally productive large blocks of working 
forest, famed waterways that support 
wild native Eastern brook trout and 
endangered Atlantic salmon, impor
tant wetland complexes, and some of 
New England’s most dramatic high 
elevation ridgelines and mountain 
peaks. The Nature Conservancy, Trout 
Unlimited, The Wilderness Society, and 
the Appalachian Mountain Club have 
identified the White-Moose region as a 
top climate adaptation landscape that will 
provide a critical refuge for native fish 
and wildlife as the climate warms and 
species ranges shifts. 

Over the past two decades, conservation 
partners, donors, and local communi
ties have worked together to protect the 
lands and waters this region needs to 
thrive. To date,  more than 250,000 acres 
were protected in the White Mountains 
to Moosehead Lake program area via a 
combination of fees and conservation 
easements as well as the establishment of 
public land reserves. 

The White Mountains to Moosehead 
Lake Program was formed to better align 
organizational strengths, raise public 
awareness to the importance of land 
conservation in a changing climate, and 
leverage public and private funding to 
protect multiple resources for the benefit 
of natural and human communities. 

Partners 

» Appalachian Mountain Club 
» Appalachian Trail Conservancy 
» High Peaks Alliance 
» Mahoosucs Initiative 
» Mahoosuc Land Trust 
» Maine Audubon 

» Maine Appalachian Trail Land Trust 
» Northern Forest Center 
» Rangeley Lakes Heritage Trust 
» State of Maine 
» State of New Hampshire 
» Town of Carrabassett Valley 
» The Trust for Public Land 
» U.S. Fish and Wildlife Service 
» U.S. Forest Service 
» National Park Service 
» U.S. Navy 
» The Wilderness Society 

Protecting Coldwater 
Fish in Minnesota 
Coldwater fish such as cisco, lake 
whitefish, and lake trout require 
cold, well-oxygenated water and, in 
Minnesota, primarily live in deep lakes 
with high water quality. This requirement 
makes them especially vulnerable to two 
of the greatest threats for Minnesota 
lakes—eutrophication and climate 
warming. 
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Lake trout and other coldwater fish will benefit 

from the protection of private forest lands in 

the watersheds of refuge lakes. 

Cisco and lake whitefish live in the 
cold waters of many Minnesota lakes. 
Unfortunately, oxygen concentrations 
in bottom waters decline throughout 
the summer in many deep lakes. As the 
upper layers of the lake warm, these 
coldwater fish can experience a “squeeze” 
as they move up in the water column to 
avoid low oxygen concentrations in the 
deep water only to encounter the warm 
surface waters. In some summers, the 
squeeze is so great that some will die 
as they get forced into lethally warm 
temperatures. 

The Minnesota Department of 
Natural Resources (DNR) Fisheries 
Research Unit, in conjunction with the 
University of Minnesota, have identi
fied 176 “refuge” lakes in north and 
central Minnesota that are deep and 
clear enough to sustain cisco, even after 
projected climate warming. Maintaining 
the water quality in these lakes is critical 
for them to function as refugia. The DNR 
is starting to protect the water quality 
in these important lakes, partnering 
with other state agencies, local units of 
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government, and lake associations. These 
strategies primarily focus on keeping 
forested lands intact in the watersheds of 
these lakes to protect their water quality. 
Minnesota DNR Division of Forestry 
is actively using Clean Water Legacy 
funding to protect private forest lands in 
the watersheds of refuge lakes.9 

Partners 

» Minnesota Board of Water and Soil 
Resources 

» Minnesota Department of Natural 
Resources 

» Minnesota Pollution Control Agency 
» The University of Minnesota 

Strategy 1.3: Restore habitat 
features where necessar y and 
practicable to maintain ecosystem 
function and resiliency to climate 
change. 

Restoration can be a critical part of 
promoting ecosystem resilience and 
facilitating adaptation as well as a critical 
response to many environmental threats. 
For example, private landowners in New 
Mexico have increased the water level 
of a natural spring by over a foot by 
restoring the surrounding ecosystem. 
The projects shared here cover the small, 
private landowner scale all the way up to 
regional restoration efforts. 

Improving Salmon 
Habitat on the Upper 
Quinault River 
The glacier-fed Quinault River on 
Washington’s Olympic Peninsula once 
supported hundreds of thousands of 
salmon that spawned and thrived in cool, 
gravel-bottomed streams flowing through 
deep forests and open glades. A century 
of clearcut logging and mismanage
ment of the river corridor have resulted 
in a significant loss of salmon habitat 
and what remains is a shallow, braided 
river channel. The glacier from which 
the Quinault River originates has melted 
and almost disappeared. Salmon popula
tions have declined precipitously. Higher 
water temperatures and reduced stream-
flows associated with climate change 
is expected to be a significant added 
stressor for salmon. 

The Quinault Indian Nation (QIN) has 
responded to declining salmon popu
lations by re-creating habitat diversity 
and increasing resilience that will allow 
ecosystems to support stronger runs of 
salmon and adapt to changing climate 
regimes. Since 2008, the QIN has 
installed 23 engineered log jams on the 
upper Quinault River to protect remnant 
spawning habitat, stabilize streams and 
reduce erosion and siltation. Floodplains 
and log jams are being created using 
native tree species to anchor soils, 
shade deep pools and eventually add 
habitat complexity to flowing waters. 
Early evidence indicates the project is 

Carefully engineered log jams built from locally 

sourced materials are placed in the Quinault 

River to re-establish natural processes that 

create good habitat for salmon and other fish 

and wildlife. 

successfully improving salmon habitat 
and repairing habitat-forming processes 
in the upper Quinault River. The biolog
ical processes—including the return of 
more visible and resilient salmon runs— 
will follow. 

Up to 27 engineered logjams are sched
uled to be built in the Upper Quinault 
River in 2014–15. Approximately 400 
logjams will be needed over a 12-mile 
reach of the river. This is a long-term 
restoration project that will continue 
in adaptive phases, as funding allows, 
through several decades. 

Partners 

» Quinault Indian Nation 
» Grays Harbor County 
» Jefferson County 
» Multiple private landowners 
» The Nature Conservancy 
» Pacific Coast Salmon Recovery Fund 
» University of Washington 
» U.S. Fish and Wildlife Service 
» U.S. Forest Service 
» U.S. Geological Survey 
» U.S. National Park Service 
» Washington Department of Natural 

Resources 
» Washington Salmon Recovery Funding 

Board 
» Wild Salmon Center 

9 <www.dnr.state.mn.us/tullibeelake.html> 
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Saving Hotter and Dr yer 
Ciénaga Habitat 

Pitchfork Ranch is an historic cattle ranch 

in Grant County, New Mexico where the 

owners have been encouraging restora

tion, introducing at risk species, and 

pursuing climate adaptation strategies. 

The ranch is primarily rolling Chihuahuan 

grassland, one of the most biologi

cally diverse arid regions in the world. 

The ranch also contains rare spring-fed 

ecosystems, including a unique ciénaga 

or perennial spring. 

Extreme flood and drought cycles, eradi

cation of beaver, sheep and corporate 

cattle overstocking in the late 1880s, 

and the absence of fire have dramatically 

altered the area’s natural water balance. 

The overarching goal of management of 

the ranch is to repair the habitat using 

“flood-n-flow” based restoration practices 

and accompanying sediment deposition to 

restore the ciénaga and surrounding land 

toward its pre-settlement condition. 

Through habitat restoration, the owners 

have raised the base level of the spring 

over 11 inches. They intend to continue 

capturing sediment and fur ther expand 

the riparian zone for wildlife that may 

struggle to find water due to the impacts 

of climate change. Water retention has 

been achieved via ongoing installation of 

over 200 grade control structures that 

captured more than 30,000 tons of sedi

ment, helping the ciénaga to be reclaimed 

and restoring the connection between 

sur face and groundwater. Restored spring 

Albemarle-Pamlico 
Adaptation Project 
Since 2008, the Albemarle-Pamlico 
Climate Change Adaptation Project has 
been addressing the needs and vulnera
bility of coastal wetlands in northeastern 
North Carolina that have arisen due 
to climate change and changes in land 
use. The three major approaches that 
are being developed, implemented, and 
taken to scale are hydrologic restoration, 
wetland plant community restoration, 
and oyster reef restoration. 

North Carolina’s Albemarle-Pamlico 
Peninsula epitomizes the critical impor
tance and fragility of coastal natural 
communities where water and land meet. 
The low, flat peninsula forms a diverse, 
lush landscape of swamp forest, pocosins, 
marsh, blackwater creeks, and rivers. The 
area supports amazing biological diver
sity, from oysters and waterfowl to marsh 
grasses and fire-dependent pine poco-
sins. More than 540,000 acres are under 
conservation ownership in this region. 
An ever increasing rate of relative sea-
level rise in North Carolina, threatens 
to inundate these conservation lands. 
The peninsula’s ecosystems are being 
profoundly altered by increased shoreline 
erosion, saltwater intrusion, an existing 
ditch network, and disintegration of the 
region’s peat soils. 

protected 11 miles of shoreline along the 
Alligator River National Wildlife Refuge 
(NWR); completed a 65,000 acre water 
management capability plan for the Dare 
County Bombing Range and part of 
Alligator River NWR; controlled inva
sive Phragmites on 11.5 acres; planted 
20,000 flood-tolerant trees in a 40 acre 
experimental area; and tested herbaceous 
marsh seeding techniques on a 0.5 acre 
area. 

Partners 

» The Nature Conservancy 
» U.S. Air Force 
» U.S. Fish and Wildlife Service 
» U.S. Navy 

Marl breakwater provides oyster habitat and 

shoreline protection of marsh at Swanquar ter 

NWR. 

The goal of the Albemarle-Pamlico 
function has shor tened the dr y period on 

the ranch, which provides a vital stopover 

for migrator y birds since this habitat has 

become the only available water source 

for 35-miles in any direction. 

Climate Change Adaptation Project is to 
ensure that ecosystems remain vibrant 
in the face of their inevitable altera
tion by climate change and sea-level 
rise. To date, the project has: established 
1900 linear feet of oyster reef habitat 
and seven acres of oyster sanctuary;  P
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Strategy 1.4: Conser ve, 
restore, and as appropriate 
and practicable, establish 
new ecological connections 
among conser vation areas to 
facilitate fish, wildlife, and plant 
migration, range shifts, and other 
transitions. 

A number of ongoing habitat connec
tivity projects focus on restoring 
connectivity in freshwater stream and 
river habitats by removing or replacing 
man-made features or modifications 
that are impeding fish passage. Climate 
change has made some of these proj
ects even more critical because in many 
instances, the very structures that impede 
fish passage to colder waters are also 
creating flooding and erosion issues 
for local people and communities due 
to more intense rainfall events that are 
increasing in frequency. 

Taunton Mill River 
Restoration 
The Taunton River watershed in 
Massachusetts hosts one of the largest 
runs of river herring (blueback herring 
and alewife) in the Northeast region. 
River herring runs are declining in many 
other rivers throughout their range. 
Water quality, climate change, climate 
variability, and dams have been identi
fied as threats to river herring. Removing 
dams is the first step in promoting resil
ience to the threat of climate change by 
allowing river herring to reach critical 
upstream spawning habitat, alleviating 
some of the existing stress on these 
species from habitat fragmentation and 
other pressures. 

Dam removal has many environmental 
benefits, including improved water 
quality, restoration of natural sedi
ment and nutrient transport regimes, 
aquatic habitat improvement, aquatic 
species passage, creation of wetlands, and 
increased floodplain connectivity. 

(Top) The Whittenton Dam blocked fish 

passage along the Mill River for over 100 

years. The obsolete dam almost failed during 

storms in 2005, leading officials to declare 

a state of emergency. (Bottom) The dam was 

removed and the floodplain restored in 2013. 

Sn APSHOT 

Par tners for Fish and Wildlife Program in the Mountain Prairie region 

From March 2013 to present, the Par tners for Fish and Wildlife Program (PFW) in the 

Mountain Prairie Region of the U.S. Fish and Wildlife Ser vice has restored or enhanced 37 

miles of river and stream habitat to benefit high priority native fishes stressed by climate 

change. These projects also benefit many riparian obligate species such as the greater 

sage-grouse and many amphibians. In addition, the PFW program has restored, created 

or enhanced 4,555 acres of wetlands to benefit suites of high priority migrator y birds, the 

imperiled Dakota Skipper, the boreal toad, and many other wetland dependent species that 

have been impacted by climate change. An additional 81,474 upland acres have also been 

restored and/or enhanced benefiting suites of grassland dependent birds, sagebrush obli

gate species, grizzly bear and other key species identified as par t of the Mountain Prairie 

region climate change adaptation strategy. 
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The main goals of this project are to 
remove three dams along the Mill 
River, a tributary to the Taunton River 
mainstem and provide fish passage at 
the fourth dam in order to: 1) restore 
riverine processes and ecosystem func
tions, such as flood storage, 2) improve 
passage for river herring and American 
eel, and 3) improve the resiliency of 
surrounding communities by eliminating 
the risk of dam failure. So far, Hopewell 
Mills and Whittenton Dams have been 
removed and a fishway has been installed 
at Morey’s Bridge Dam. The final dam 
removal is scheduled for 2015. 

Partners 

» American Rivers 
» City of Taunton, MA 
» Massachusetts Audubon Society 
» Massachusetts Division of Ecological 

Restoration 
» Massachusetts Division of Marine 

Fisheries 
» Massachusetts Environmental Trust 
» National Oceanic and Atmospheric 

Administration 
» Save The Bay/Restore America’s 

Estuaries 
» Southeastern Regional Planning and 

Economic Development District 
» The Nature Conservancy 
» Taunton River Watershed Alliance 
» USDA Natural Resources Conservation 

Service 
» U.S. Fish and Wildlife Service 

Promoting Aquatic Connectivity and Fish Passage 

The goal of The National Fish Passage Program is to prevent future fish passage barriers and 

aquatic fragmentation by preventing improper structures from being built after flood disas

ters. The incorporation of aquatic connectivity and fish passage principles into flood disaster 

community planning and government recover y ef for ts post flooding is a means to promote 

future flood resiliency across the countr y. These actions will protect financial investments, 

increase safety and protect streams, rivers, roads, homes and businesses from signifi

cant damage, all while restoring and protecting habitat, aquatic connectivity, and reducing 

sedimentation. 

Aquatic connectivity will enable species movements to track with climate change within their 

habitats, and also provide benefits to local communities by restoring natural function to 

riverine systems increasing their resiliency to flood events. Outdated or improperly-sized road 

stream crossings that cannot withstand flooding are causing increased hazards to human 

health and safety as well as significant, sometimes repeated, replacement costs. 

Since the flooding brought on by Hurricane Irene in August 2011 in Vermont, the U.S. Fish 

and Wildlife Ser vice has been working with federal response agencies and the Vermont Fish 

and Wildlife Depar tment to promote aquatic connectivity and barrier removal as a means 

to improve future flood resiliency. Across the countr y, FEMA and other par tners are being 

engaged to develop national standards for post-flood aquatic connectivity that could be 

adopted across agencies. 

Restoring Access to 
Salmon Habitats 
For centuries, Moose Creek in south 
central Alaska was a flourishing salmon 
stream. However, in 1923, this essen
tial fish habitat was drastically changed 
when a railroad spur was constructed 
up Moose Creek for a coal mine. This 
construction straightened and realigned 
much of the creek as a means to increase 
the space available for railroad operations 
and resulted in the creation of several 
waterfalls. The largest fall was completely 
impassable to spawning salmon, and the 
others were challenging barriers that only 
the strongest salmon could overcome. 

Salmon have always been central to the 
way of life of the Ahtna people, including 
members of Chickaloon Native Village, 
who continue to use this traditional food 
source for sustenance. As temperatures 
rise, waters will warm, causing a decline 
in suitable habitat for these coldwater 
fish. The Chickaloon Native Village, in 
collaboration with other agencies and the 
local community, restored fish passage 
and improved habitat on Moose Creek 
for anadromous fish, particularly salmon, 
over a 3-year period. 

Nearly half a mile of stream was 
realigned into its original, pre-railroad 
curvature which bypassed several water
falls including the complete barrier 
to fish passage. Logjams were built to 
increase habitat options and provide 
stream bank protections. Anadromous 
fish like salmon now have access to more 
than five miles of upstream habitats for 
spawning and rearing. More than 200 
adult Chinook salmon were counted 
upstream of the previous waterfall barrier 
immediately after the restoration actions. 
Salmon have restored access to ances
tral spawning and rearing habitats that 
were blocked for many decades, which 
provides increased space and suitable 
habitat to help salmon maintain resil
ience to climate change.10 

Partners 

» Chickaloon Native Village 
» U.S. Fish and Wildlife Service 

10 <www.chickaloon.org/depar tments/environmental
stewardship/moose-creek> 
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 Goal 2 
Manage species and habitats to protect 
ecosystem functions and provide 
sustainable cultural, subsistence, 
recreational, and commercial use in a 
changing climate. 

Fish and wildlife conser vation in the United States is 

largely the responsibility of a network of state, tribal, 

and federal management agencies that have the 

authority to manage species on behalf of the American 

public. Many agencies are actively considering 

climate change and what it means to their respective 

management mandates, and many have been or are 

in the process of updating their various conser vation 

plans to include climate change and the necessar y 

adaptation actions needed to help species and their 

respective habitats in the face of climate change. 

Strategy 2.1: Update current or 
develop new species, habitat, 
and land and water management 
plans, programs and practices 
to consider climate change and 
suppor t adaptation. 

Many of the plans that guide current 
conservation efforts need to be updated 
to consider the added threat of climate 
change. The case study described here is 
the development of a planning frame
work to prioritize conservation actions 
to reintroduce Yellowstone cutthroat 
trout into streams that may be resilient to 
climate change. This framework will be 
incorporated into Yellowstone cutthroat 
management plans within its historic 
range. 

STATE WILDLIFE ACTIOn PLAnS 

In 2005, State Wildlife Action Plans (SWAP) were developed 
in ever y U.S. state and territor y. These plans represent a 
national blueprint for the conser vation of the full array of fish 
and wildlife, which was an historic first. The plans assess 
the health of each state’s wildlife and habitats, identify the 
problems they face, and outline the actions that are needed 
to conser ve them over the long term. Congress charged each 
state and territor y with developing a plan in order to receive 
funds through the State and Tribal Wildlife Grants (SWG) 
Program. SWG is the only federal program totally dedicated to 
preventing wildlife from becoming endangered by conser ving 
Species of Greatest Conser vation Need before they become 
too rare or costly to restore. 

Congress requires states to review and revise their SWAPs 
at least ever y ten years, with the first deadline coming up in 
October 2015. Most states are currently in the process of 
conducting this required update and many are incorporating 
climate change as a threat for the first time. This presents 
an oppor tunity to incorporate the results of vulnerability 
assessments as well as adaptation strategies into the 
long-term vision for conser vation in the states. The updated 
plans can address how the likely impacts of climate change 
will interact with existing threats to the Species of Greatest 
Conser vation Need and their respective habitats and the 
actions necessar y to address those threats. For more 
information, go to <www.teaming.com/swap.over view>. 
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Two Yellowstone cutthroat trout. 

Managing Yellowstone 
Cutthroat Trout under 
Climate Change 
Due to historic impacts of non-native 
fish, water diversion, and water manage
ment, genetically pure Yellowstone 
cutthroat trout occupy less than 28% of 
their historical range in Idaho, Wyoming, 
Utah, Nevada, and Montana. In addi
tion to current threats, anticipated 
changes in global and regional climate 
are likely to considerably alter existing 
thermal and hydrologic regimes. The 
growing concern for native coldwater fish 
such as Yellowstone cutthroat trout in a 
changing climate stems from their rela
tively narrow thermal tolerances and the 
influences of climate-related attributes 
such as temperatures and stream flows on 
life-history patterns. Furthermore, recent 
research suggests that changing climatic 
conditions are likely to favor non-native 
species over Yellowstone cutthroat 
trout, thus increasing threats to extant 
populations. 

A critical step in ensuring the long-term 
persistence of Yellowstone cutthroat trout 
across its historic range is the develop
ment of a comprehensive conservation 
strategy that encompasses existing data 
regarding species distribution and status, 
current limiting factors, and the poten
tial threats from climate change. Within 
this framework it is becoming increas
ingly important to identify and prioritize 
population-specific restoration and 

management actions (particularly given 
the limited amount of resources avail
able) and to evaluate these actions for 
their value as potential climate adapta
tion strategies. 

State and federal partners along with 
collaborators have developed criteria 
and a framework for prioritizing popula
tions of Yellowstone cutthroat trout with 
respect to risk from climate change. This 
framework will be applied with popula
tion-specific ranking of limiting factors 
and climate risks to identify and priori
tize conservation actions to enhance 
resilience under a changing climate, as 
well as areas for identifying potential 
reintroduction of Yellowstone cutthroat 
trout into historically occupied streams 
that are likely more resilient to regional 
changes in climate. 

Partners 

» National Park Service 
» Great Northern Landscape 

Conservation Cooperative 
» Trout Unlimited 
» U.S. Geological Survey, Northern 

Rockies Science Center 
» Wildlife Conservation Society 
» Western Native Trout Initiative 
» Yellowstone Cutthroat Trout Multistate 

Working Group 

Strategy 2.2: Develop and apply 
species-specific management 
approaches to address critical 
climate change impacts where 
necessar y. 

In some cases, the impacts of climate 
change will need to be addressed with 
innovative management techniques that 
will be vital in developing climate adap
tation approaches. Using vulnerability 
assessments to design new management 
actions will be a key part of this effort.11 

Assessing Brook Trout 
Vulnerability to Inform 
Management in Wisconsin 
Expected climatic changes in air temper
ature, precipitation, and water cycle 
patterns across the Upper Midwest 
and Great Lakes region may threaten 
the viability of inland trout resources. 
A vulnerability assessment was devel
oped to understand how these expected 
changes may impact thermal conditions 
and trout populations in streams across 
the state of Wisconsin. 

Partners developed watershed-scale 
models and downscaled climate projec
tions for Wisconsin that were used to 
project mid-21st century climate impacts 
on water temperature and fish distri
bution, and to assess the vulnerability 
of 13 fish species in streams to future 
changes in climate. This vulnerability 

11 Vulnerability assessments (VAs) are an integral par t 
of preparing to deal with the impacts of climate change. 
Developing the methods and resources for conducting 
VAs and examples of actual applications are covered 
under Goal 4. Using the results of VAs to inform and 
guide management activities is covered here in Goal 
2. Several research and modeling projects that include 
elements of assessing vulnerability are also described 
in Goal 5. 
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assessment became a critical component 
of a regional planning process for the 
Driftless Area in Wisconsin,12 in which 
adaptation strategies are being developed 
to lessen the impacts of climate change 
on coldwater fishes, particularly brook 
trout. 

The Driftless Area regional planning 
process is ongoing and the vulnerability 
assessment has been used to iden
tify Driftless Area brook trout streams 
that are: (1) at risk of being lost due 
to projected changes in climate: (2) in 
need of adaptation measures to enhance 
resiliency to climate impacts; and/or (3) 
are thermal refugia and are therefore 
prioritized for protection. Regional and 
statewide models suitable for assessing 
climate impacts on thermal conditions 
and fish distributions in streams have 
been completed and are available in an 
interactive website.13 

Brook trout spawning male, Florence Lake, 

Langlade County, a small trout lake in nor th

central Wisconsin, October 18, 2001. 

Lower Keys Marsh Rabbit 
Adaptive Management 
Sea-level rise and storm surges pose 
management challenges for ecosystem 
sustainability in the Florida Keys and 
Florida Coasts. The Lower Keys marsh 
rabbit, which is identified in Florida’s 
Wildlife Action Plan as a Species of 
Greatest Conservation Need, inhabits 
two distinct but interrelated wetland 
systems, one coastal and the other 
freshwater. 

Partners are engaged in a collabora-
tive project to model metapopulation 
dynamics of the Lower Keys marsh rabbit 
across the Keys, test assumptions, and 
quantify the impacts of habitat loss and 
fragmentation, non-native predators, sea-
level rise, and storm surge on the rabbit 
and its environment. The partners also 
plan to implement an adaptive manage
ment program to enhance resiliency and 
population persistence. 
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Partners 

»  Wisconsin Department of Natural 
Resources 

»  Michigan Department of Natural 
Resources 

»  Michigan State University 
»  U.S. Fish and Wildlife Service 
»  U.S. Geological Survey 

“Brook trout and other coldwater 
species are projected to 
suf fer major losses in stream 
habitat with climate warming, 
although the amount lost varies 
substantially based on which 
global climate model is used.” 
—JOHN LYONS, WISCONSIN DEPARTMENT OF    
NATURAL RESOURCES Lower Keys marsh rabbit 
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12 Driftless Area Master Planning website: <dnr. 
wi.gov/topic/lands/masterplanning/driftlessstreams> 

13 All Regional Model Results and Vulnerabilities are 
accessible in an interactive format at: <wimcloud.usgs. 
gov/apps/FishVisDev/FishVis.html> 
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The project has applied models to a long-
term data set to infer rabbit population 
dynamics, including important factors 
pertaining to dispersal ability and popu
lation turnover as a function of patch 
configuration, size and proximity to 
the shore. The project has also demon
strated that there is a higher probability 
of extinctions in coastal areas relative to 
nearby freshwater systems. These results 
will generate estimates of optimal actions 
to inform management decisions for 
protecting the Lower Keys marsh rabbit 
and this important ecosystem. 

Partners 

» Florida International University 
» Institute for Regional Conservation 
» U.S. Geological Survey, Patuxent 

Wildlife Research Center 
» U.S. Geological Survey, Southeast 

Climate Science Center 
» University of Louisiana, Lafayette 
» U.S. Fish and Wildlife Service, Florida 

Keys National Wildlife Refuges 

Complex
 

Planting Future Forests 
in northern Minnesota 
Northern forests in the Great Lakes region 
are entering an era of compromised condi
tions due to climate change. Harvesting 
practices over the past century have 
converted the forests to more low diver
sity, even-aged stands of trees, leaving 
forests vulnerable to emerging stressors. 
Forest-dependent wildlife, most notably 
migratory songbirds, have experienced 
associated declines. 

Traditionally, restoration goals have 
focused almost entirely on reintroducing 
historically abundant boreal conifers into 
the landscape. Recent research shows that 
warmer, drier conditions over the coming 
decades are likely to undermine these 
current restoration efforts. This project 
focuses on new climate informed strate
gies that favor diverse suites of tree species 
best suited to thrive under changing 
climate conditions through an adaptation 
forestry approach, or a combination of 
management and planting that increases 
complexity. 

Adaptation forestry departs significantly 
from previous restoration efforts. The 
strategy is based on current and future 
modeled range maps for trees and empha
sizes within-range plantings of tree species 
anticipated to thrive under warmer, drier 
conditions. Species of emphasis are all 
native, but are uncommon due to the 
legacy of past harvesting practices, past 
climate conditions, and dispersal limita
tions. Although suited to new conditions, 
without management intervention these 
species are unlikely to realize the full 
extent of their ranges as the rate of climate 
change outpaces their ability to disperse. 

Forest Ecologist Mark White installs a mesh 

cage around a newly planted oak seedling to 

protect it from deer browsing. 
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In October 2012, partners began imple
menting adaptation forestry practices 
at 12 sites totaling 2,000 acres in north
eastern Minnesota. A total of 88,000 
climate-adapted native trees are sched
uled to be planted by November 2014, 
including red oak, bur oak, and white 
pine from two different seed sources. 
The performance of seedlings of different 
species and origin under different condi
tions created by contrasting silvicultural 
treatments will be compared across four 
distinct forest plant communities. The 
goal is to explicitly test the effectiveness 
of adaptation forestry for transition to 
future suites of climate-adapted species. 

Partners 

» The Nature Conservancy 
» Conservation Partners Legacy Fund 
» Doris Duke Charitable Foundation 
» Lake County 
» Minnesota Department of Natural 

Resources 
» Minnesota Forest Resources Council 
» Northern Institute of Applied Climate 

Science 
» Sustainable Forests Education 

Cooperative 
» Saint Louis County 
» University of Minnesota, Duluth 
» University of Wisconsin, Madison 
» U.S. Forest Service 
» Wildlife Conservation Society 
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Strategy 2.3: Conser ve genetic 
Sn APSHOT diversity by protecting diverse 
Climate Change and Assisted Migration 
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Under the current rate of climate change, many landscapes in the U.S. may experience 

climates that are incompatible with current vegetation by the end of the centur y. One poten

tial adaptation strategy in such circumstances is assisted migration, also known as managed 

relocation, which is defined as the intentional movement of species in response to climate 

change. Although researchers have proposed frameworks and guidelines on how to apply 

assisted migration to native species, no consensus exists on implementation in the U.S. 

because of ecological and economic concerns and lack of suppor ting research. 

The U.S. Forest Ser vice’s Research and Development group is compiling a database on 

native plant transfer guidelines, climate change, and assisted migration. The database 

identifies knowledge gaps and provides a central foundation for collaboration in generating 

research questions, conducting studies, transferring and acquiring data, expanding studies to 

key species and geographic regions, and guiding native plant transfer. 

The database connects pieces of information from peer-review journal ar ticles to decision

suppor t tools, providing managers with the ability to understand assisted migration options. 

This research has and will continue to provide current information to land managers, policy-

makers and the general public on adaptive strategies that maintain resilient and functional 

native plant ecosystems across landscapes as the climate changes.14 

14 For more information: <www.rngr.net/publications/assisted-migration>, <www.treesearch.fs.fed.us/ 
pubs/43883>, <www.treesearch.fs.fed.us/pubs/44260>, <www.treesearch.fs.fed.us/pubs/45634> 

populations and genetic material 
across the full range of species 
occurrences. 

High genetic diversity in a population 
increases the probability of a species 
having an adaptive capacity that allows 
it to respond to climate change impacts. 
It is possible to manage a population for 
high genetic diversity. As an example of 
this type of work, the Quinault Indian 
Nation (QIN) is selectively propagating 
disease-tolerant Douglas-fir on their land 
to prevent the spread of a disease that 
will thrive with warmer temperatures. 
These types of projects ensure that popu
lations of these species in the future will 
have the greatest possibility of survival. 

northwestern Tribal 
Forest Improvement 
Climate change will likely bring warmer, 
wetter weather to the Pacific Northwest— 
ideal conditions for the spread of forest 
pathogens. Located on Washington’s 
Olympic Peninsula, the QIN is selectively 
propagating and replanting disease-
tolerant Washington Coast Douglas-fir 
to ensure healthy forests and resilient 
ecosystems exist well into the future. 

The Swiss needle cast (SNC) epidemic in 
Douglas-fir forests of the coastal Pacific 
Northwest is unprecedented and inten
sifying. SNC is caused by a windborne 
fungal pathogen that causes Douglas-fir 
trees to prematurely shed needles. The 
disease reduces tree volume growth by 
20–50%. The epidemic is associated with 
monocultures of Douglas-fir and the 
onset of warmer weather with associated 
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Douglas-fir seedlings - of fspring of carefully 

selected reser vation trees - are transplanted 

into logged areas on the Quinault Indian 

Reser vation to rebuild strong forests. 

fog and drizzle, milder winters and 
earlier springs—weather patterns typical 
in long-term climate change scenarios. 

Approximately 5% of the Reservation’s 
forest is already infected with SNC. 
Because the QIN and other tribes are 
restricted by reservation boundaries, 
their attachment to the land, and off-
reservation treaty rights, moving to new 
areas to accommodate climate shifts is 
not a viable option. It is therefore critical 
that the QIN begin adapting its forests to 
changing conditions. 

The QIN Forestry Department has 
been selectively propagating trees for 
growth, yield and pest tolerance for 
more than 30 years. In 2012, the QIN 
began a long-term effort to propagate 
SNC-tolerant Douglas-fir to mitigate the 
effects of the disease and to sustain the 
reservation forest and tribal economy. 
Select Douglas-fir seeds have been 
harvested from coastal “seed orchards” 

and are being propagated in a nursery. 
In 2015 approximately 5,000 nursery-
grown seedling plugs will be planted on 
three test sites. They will be assessed in 
succeeding years for disease tolerance. 
The most tolerant Douglas-fir families 
will be selectively bred and propagated to 
replant in reservation forests. 

Partners 

» Quinault Indian Nation 
» USDA Animal and Plant Health 

Inspection Service 
» U.S. Forest Service 
» Northwest Tree Improvement 

Cooperative 
» Swiss Needle Cast Cooperative 
» Washington Coast Douglas-fir 

Cooperative 

Sn APSHOT 

Sagebrush Conser vation for 
Greater Sage-Grouse 

The greater sage-grouse is a candidate 

for listing by the U.S. Fish and Wildlife 

Ser vice under the Endangered Species 

Act. Greater sage-grouse are dependent 

on sagebrush-dominated habitats, using 

sagebrush itself and other native plants 

for cover and food. Once seen in great 

numbers across sagebrush landscapes 

of the West, greater sage-grouse have 

declined over the past one hundred years 

because of the loss, degradation, and 

fragmentation of sagebrush habitats 

essential for their sur vival. 

The Institute for Applied Ecology has 

par tnered with the Bureau of Land 

Management (BLM) to improve habitat 

for greater sage-grouse by engaging state 

and federal correctional facilities in the 

production of sagebrush plant species 

for habitat restoration. A protocol is being 

developed for working with correctional 

facilities to grow locally sourced plants. 

This project has the potential to engage 

24 correctional facilities across ten 

states throughout the range of the greater 

sage-grouse. 

A pilot project to produce 10,000-20,000 

sagebrush plants annually is under way 

at the Snake River Correctional Facility 

in eastern Oregon, and the plants grown 

at this facility will be planted into a site 

recently damaged by wildfire on nearby 

BLM lands. The pilot project will inform 

the protocol and demonstrate the 

potential for this innovative approach 

to contribute to greater sage-grouse 

recover y. 
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 Goal 3 

Enhance capacity for effective 
management in a changing climate. 

Natural resource managers are faced with the task 

of incorporating the ef fects of climate change into 

their existing management practices to ensure these 

management ef for ts are ef fective under changing 

climate and ecosystem conditions. This may involve 

altering the way they assess information, working with 

new par tners, and learning new tools or skills. New 

information and tools become available at a rapid pace 

and can over whelm individual managers. Enhancing 

managers’ abilities to understand and utilize these 

new tools and skills is a vital step in improving 

management of natural resources. 

Strategy 3.1: Increase the climate 
change awareness and capacity 
of natural resource managers 
and other decision makers and 
enhance their professional 
abilities to design, implement, 
and evaluate fish, wildlife, and 
plant adaptation programs. 

There have been tremendous strides 
made in raising the awareness of natural 
resource managers to the current and 
potential impacts of climate change. This 
includes training opportunities at both 
the national and local level as demon
strated by efforts such as the National 
Conservation Training Center’s (NCTC) 
Climate Academy, the California 
Department of Fish and Wildlife Climate 
College, and other efforts at the federal, 
state, tribal, and local levels. 

Online Climate 
Courses for natural 
Resource Managers 
Natural resource managers are tasked 
with understanding climate change 
impacts and using this knowledge in 
their decision-making. A few online 
courses have been designed to foster the 
development of this understanding and 
participants can share what they have 
learned with colleagues. The courses also 
create a community of natural resource 
adaptation practitioners who will 
increase the capacity of the conservation 
community to address climate change 
impacts. 

22 | National Fish, Wildlife & Plants Climate Adaptation Strategy | Taking Action: A progress repor t



    

 

 

 

 

 
 

“Climate Academy consolidates the most current, reliable climate 
change literature and presents the research in a logical sequence, 
making it easier for natural resource professionals like myself to utilize 
when making per tinent management decisions.” 
—ANNA HUCKABEE SMITH, SOUTH CAROLINA DEPARTMENT OF NATURAL RESOURCES, CLIMATE ACADEMY PARTICIPANT 

Climate Academy, led by the U.S. 
Fish and Wildlife Service’s NCTC, is 
a 5-month online national course for 
natural resource managers and conserva
tion professionals. It is designed to cover 
the fundamentals of climate science, 
provide tools and resources for climate 
adaptation, and increase climate literacy 
and communication. The course is also 
designed to encourage networking 
among conservation professionals and 
increase collaboration on landscape-level 
climate change response planning. 

Course participants are required to 
participate in webinars, read required 
texts, discuss those readings online, and 
complete a final project that considers 
how they would incorporate climate 
change into their day-to-day work. One 
participant is chosen to submit their 
project to the Wildlife Professional 
for publication in the fall edition. 
Participants receive a Certificate of 
Completion from NCTC and can receive 
Continuing Education Credits offered 
through The Wildlife Society (TWS). 

At the state level, the California 
Department of Fish and Wildlife 
(CDFW) created a California-specific 
course called the CDFW Climate College. 
It follows a similar structure as the 
Climate Academy, but focuses on issues 
that are of special relevance to CDFW 
staff and partners on climate change 
science and its impacts on fish, wildlife, 
and habitats in California. 

The goals of these classes are to produce 
students who are able to: 
•	 Explain the scientific basis of climate 

change 
•	 Understand biological impacts of 

climate change 
•	 Recognize and identify methods of 

addressing uncertainty 
•	 Understand Climate Change 

Vulnerability Assessments 
•	 Identify principles of adaptation plan

ning and examples of adaptation action 
•	 Effectively communicate climate 

change impacts to co-workers, stake
holders and management 
•	 Identify methods to incorporate 

climate change into their work. 

Many other online courses, trainings, 
and online resources are available to help 
agencies at all levels continue to build 
capacity for managers and other staff 
around climate change, and these type 
of opportunities are likely to grow in the 
future. 

Partners 

» U.S. Fish and Wildlife Service National 
Conservation Training Center 

» Association of Fish and Wildlife 
Agencies 

» California Department of Fish and 
Wildlife 

» National Park Service 
» The Wildlife Society 

Sn APSHOT 

Planning for Climate Change 
on the National Wildlife 
Refuge System 

Climate change is a major challenge 

to the policies, planning, and manage

ment of the National Wildlife Refuge 

System. The Refuge System is required 

to incorporate climate change consider

ations into planning documents such as 

Comprehensive Conser vation Plans, Land 

Protection Plans and other Refuge System 

planning documents as necessar y. 

A new repor t, Planning for Climate 

Change on the National Wildlife Refuge 

System15, helps Refuge System personnel 

including refuge managers, biologists and 

planners to ascer tain and address the 

relevant climate change considerations in 

these planning documents. 

The repor t presents a comprehen

sive review of climate change issues 

facing the Refuge System, along with 

an over view of Refuge System climate 

change planning mandates and direc

tives, climate vulnerability assessment, 

philosophical considerations in climate 

change planning, guidance for incorpo

rating climate change considerations into 

Refuge System planning documents, case 

studies, and various other resources 

including more than 500 literature 

citations. 

15 <www.fws.gov/refuges/vision/pdfs/ 
PlanningforClimateChangeontheNWRS.pdf> 
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Interpreting Climate Change 
Competency 

The National Park Ser vice (NPS) provides 

training to interpretive staf f working in 

parks in order to build capacity and create 

a cohesive and consistent approach to 

agency climate change communication 

messages. The role of NPS interpreters 

and communication professionals with 

regard to climate change is a critical 

one. Engaging with staf f and park visi

tors about the science of climate change, 

climate change ef fects on park resources, 

and what the NPS is doing to mitigate 

and adapt to the changes helps to 

increase knowledge of this issue, shape 

agency direction and accelerate public 

awareness. 

A four-day vir tual course is currently 

of fered twice per year and is open to any 

communicator or interpreter in the NPS 

or par tner agencies. The goal is to give 

the front line interpreter or communicator 

the necessar y tools to ef fectively engage 

audiences in communication about 

climate change and to understand the 

NPS orientation to the issue, site-specific 

climate impacts, and audience perspec

tives and values on the topic, as well as 

utilize a number of appropriate techniques 

for engaging with audiences on climate 

change.16 

16 <idp.eppley.org/competencies/specialist/ 
interpreting-climate-change> 

Strategy 3.2: Facilitate a 
coordinated response to climate 
change at landscape, regional, 
national, and international 
scales across state, federal, 
and tribal natural resources 
agencies and private conser vation 
organizations. 

Many of the impacts of climate change 
will affect fish, wildlife, and plants 
across large landscapes. Coordinating a 
response across large regions and across 
jurisdictions will be a vital aspect of 
climate adaptation. 

Landscape 
Conservation Cooperatives 
Since 2009, the Department of the 
Interior has been working with a diverse 
group of federal, state, and other part
ners to establish a network of 22 regional 
Landscape Conservation Cooperatives 
(LCCs). The LCCs were developed to 
provide collaborative technical capacity 
for climate change adaptation and 
conservation design, and to promote 
landscape connectivity and cooperation 
across agencies and jurisdictions. Today, 
LCCs are formal partnerships between 
states, tribes, federal agencies, non
governmental organizations, universities 
and other groups to coordinate activities 
and leverage resources among partners. 
They work across agencies to identify 
shared conservation and research priori
ties and support the use of science-based 
management tools to address land-
scape-scale stressors, including habitat 
fragmentation, invasive species, and 
water scarcity, all of which are accelerated 
by climate change. 

LCCs are unique vehicles for facilitating 
a coordinated response to climate change 
across conservation partners, and for 
developing and implementing conserva
tion efforts designed to match the scope 
and scale of these types of broad chal
lenges. They use a collaborative approach 
to meet unfilled conservation needs, 
develop decision support tools, share 
data and knowledge, and facilitate and 
foster partnerships. Information derived 
through LCC projects is filling gaps in 
scientific information that may be chal
lenging for other entities to obtain due 
to the magnitude of issues associated 
with climate change. As part of a shared 
science strategy, LCCs coordinate closely 
with the National Climate Change and 
Wildlife Science Center and the eight 
regional Climate Science Centers. 

The Strategy encourages LCCs to take a 
lead role in implementation of fish and 
wildlife adaptation efforts. The LCCs 
have a diverse membership of state, 
federal, tribal and private conserva
tion organizations, and operate at scales 
appropriate to successfully facilitate 
implementation of the Strategy through 
a collaborative process. Many ongoing 
and planned LCC projects are well 
aligned with Strategy recommendations, 
including efforts to develop landscape 
conservation design approaches, iden
tify refugia areas for vulnerable species, 
conduct research into impacts of sea level 
rise on coastal habitats, define shared 
conservation priorities and science needs, 
and develop and implement vulnerability 
assessments and other decision-support 
tools. Most of the LCCs are already using 
the Strategy to help inform their work 
and regional priorities, and several have 
drawn upon recommended strategies and 
actions to develop their work plans and 
activities. 
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Pacific Islands Climate Change Cooperative 
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The Pacific Islands Climate Change Cooperative (PICCC) is an LCC par tnership that seeks 

to understand and adapt to the critical impacts of climate change on native species, island 

ecosystems, and cultural resources in the Pacific Islands. The PICCC’s members and par t

ners span the Pacific region, from Hawai‘i and the US affiliated islands in the Samoan, 

Mariana, and Micronesian archipelagoes. 

The PICCC has funded a series of projects that are vastly improving our understanding of how 

global climate change is manifesting and to inform large-scale conser vation planning and 

design. PICCC projects include: 

•	 Regional climate modeling to produce climate change projections at a scale that is ecologi

cally relevant to natural resources management on small islands. 

•	 Global model showing projected coral bleaching and ocean acidification to suppor t 

economic and coastal planning and coral reef management. 

•	 Spatial and temporal modeling of sea-level rise on sites of high significance in order to 

define potential ecological and cultural impacts and suppor t management responses. 

•	 Projections of changes in the distributions of native Hawaiian plants and forest birds based 

on projected future temperature and precipitation estimates. 

(Above) Coral reefs are the “rainforests of the sea.” They provide habitat for a diversity of resident 

and migrator y species, food security for island communities, recreational oppor tunities for tourists, 

and a buffer from wave-driven erosion. Corals are threatened by warming sea-sur face temperature 

and changes in ocean chemistr y driven by global climate change. 
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Fish are a vital resource in the Prince 

Wales area. 

baseline data for state and federal agen
cies to make sound recommendations on 
protection and potential enforcement of 
natural resources mandates. This project 
will provide collaboration, consultation 
and communication between federally 
recognized Tribes concerning gathering 
of subsistence resources. 

Partners 

» Tribes of Prince of Wales (POW) 
Tribal Environmental Coalition N
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Traditional Gathering 

Calendar used to determine how natural resources 

» North Pacific Landscape Conservation 
Cooperative 

Traditional Ecological Knowledge (TEK) are gathered according to weather » Organized Village of Kasaan 
or seasonal factors and if the gath
ering calendar has changed over time. 
This will allow for the development of 

Sn APSHOT 

plays a key role for future decision-
making by natural resource managers. 
The Organized Village of Kasaan, located 
in southeast Alaska on Prince of Wales 
(POW) Island, is made up of the Craig, 
Hydaburg, Kasaan and Klawock, or POW 
Tribes. This project provides an oppor
tunity for federally recognized tribes to 
recommend indigenous stewardship to 
management and enforcement agencies. 

Sixteen knowledgeable gatherers of 
natural resources (including two middle-
aged and two elderly representatives from 
each community) have been interviewed 
from the four Tribal communities on 
Prince of Wales Island. Interviews will be 

Nor th Cascadia Adaptation Par tnership 

The Nor th Cascadia Adaptation Par tnership (NCAP) is a Forest Ser vice—National Park 

Ser vice par tnership on climate change adaptation. NCAP addresses adaptation at a large 

scale of 6 million acres, including Mt. Baker-Snoqualmie National Forest, Okanogan-

Wenatchee National Forests, Nor th Cascades National Park Complex, and Mount Rainier 

National Park in Washington. 

NCAP is working to increase awareness among park and forest staf f to the projected impacts 

of climate change, to provide assistance in obtaining climate change information, to complete 

vulnerability assessments of key resources and ecological processes, and to develop local 

adaptation strategies. The USFS Pacific Nor thwest Research Station is leading the effor t, 

and the Climate Impacts Group at the University of Washington ser ves as the primar y climate 

science provider for the project. 
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Strategy 3.3: Review existing 
federal, state and tribal legal, 
regulator y and policy frameworks 
that provide the jurisdictional 
framework for conser vation of 
fish, wildlife, and plants to identify 
oppor tunities to improve, where 
appropriate, their usefulness to 
address climate change impacts. 

Many existing legal, regulatory, and 
policy frameworks were developed at 
a time when climate change was not 
in the forefront as it is today. Work to 
identify areas that need to be improved 
to better deal with the challenges 
posed by a changing climate has begun 
under the direction of the Council on 
Environmental Quality (CEQ). 

Executive Order 
13653 
On November 1st, 2013 President 
Obama signed an executive order (E.O. 
13653), to take actions to enhance 
climate preparedness and resilience 
across the federal government while 
simultaneously safeguarding our 
economy, infrastructure, environment, 
and natural resources. The E.O. estab
lished an interagency Council on Climate 
Preparedness and Resilience to coordi
nate a range of actions, appointed a task 
force of Tribal, State and Local leaders to 
inform the Administration’s efforts, and 
set aggressive targets to lead by example 
and modernize existing federal programs 
to better prepare the nation for the 
impacts of climate change. 

In the natural resources arena, federal 
agencies have been working hard to 
complete an inventory and assessment 
of proposed and completed changes to 

make land- and water-related policies 
more effective in promoting resilience in 
the face of a changing climate. 

Strategy 3.4: Optimize use of 
existing fish, wildlife, and plant 
conser vation funding sources 
to design, deliver, and evaluate 
climate adaptation programs. 

Incorporating climate change consider
ations into existing conservation funding 
programs is just beginning. For example, 
the U.S. Fish and Wildlife Service has 
made climate change a factor in deter
mining the allotment of Competitive 
State Wildlife Grants. 

Climate Change and 
the State Wildlife Grants 
The State and Tribal Wildlife Grants 
Program (SWG) provides federal dollars 
to match state funds to support states, 
territories, and tribes in cost-effective 
conservation. In Fiscal Year 2013, the 

Division of Wildlife and Sport Fish 
Restoration (WSFR) offered incentives 
to help States further integrate climate 
change adaptation planning into their 
State Wildlife Action Plans (SWAPs). 
SWG funds are used by state fish and 
wildlife agencies to develop and maintain 
their SWAPs and to implement the Plans 
for the benefit of state-identified Species 
of Greatest Conservation Need (see Box 
on SWAPs). 

The Service has been working to inte
grate the best-available climate science 
into these grant programs to help incen
tivize adaptation planning at a variety of 
scales. WSFR modified the competitive 
portion of the SWG Program to provide 
incentives for states and their partners to 
incorporate climate change adaptation 
strategies for wildlife into the SWAPs. 
Some examples of the projects encour
aged through this programmatic change 
include climate change vulnerability 
assessments for multiple species and 
using downscaled climate modeling for 
use at regional or landscape scales. 

Due to the success of this modification in 
FY2013, WSFR has offered this subpro
gram again in Fiscal Year 2014. 

Landscape scale project in Colorado funded 

by State Wildlife Grants. 
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 Goal 4 
Suppor t adaptive management in a 
changing climate through integrated 
obser vation and monitoring and use of 
decision suppor t tools. 

Due to the inherent uncer tainty regarding how climate 

change will af fect wildlife and natural resources, the 

Strategy recommends that the continuous learning 

principles of adaptive management be used to 

regularly monitor the response to adaptation ef for ts, 

evaluate their ef fectiveness, build knowledge and 

understanding, and improve and inform future 

management decisions. Promoting adaptive 

management responses to climate change includes 

suppor ting integrated obser vation and monitoring 

ef for ts as well as the use of decision suppor t tools 

such as vulnerability assessments and scenario 

planning exercises. 
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Strategy 4.1: Suppor t, coordinate, Developing Baseline 
and where necessar y develop Data to Respond to 
distributed but integrated Coastal Change 
inventor y, monitoring, 
obser vation, and information Climate change impacts, including 
systems at multiple scales to coastal erosion, reduction in sea ice and 
detect and describe climate thawing of permafrost, are impacting 
impacts on fish, wildlife, plants, Bering Land Bridge National Preserve 
and ecosystems. (BELA) and Cape Krusenstern National 

Monument (CAKR) along the north
A number of agencies are developing western Alaska coast. Increasing ocean 
or building on monitoring programs temperatures are causing a reduction in 
to detect and describe climate impacts the summer sea ice extent in the Chukchi 
on fish, wildlife, plants, and ecosys Sea, delaying the return of winter ice 
tems. These include the National Park and the coastal protection it provides the 
Service’s Arctic Network Inventory and northwest Alaska coastline. The resulting 
Monitoring Program (ARCN), NOAA’s increase in storm erosion, combined with 
Integrated Ocean Observing System the thawing of permafrost, has accel
(IOOS), and the Fish and Wildlife erated the erosion of coastal natural 
Service’s Water Resource Inventory and resources and cultural sites in BELA and 
Assessment (WRIA). Large-scale, inter CAKR. 
agency efforts such as the USA National 
Phenology Network (see box below) The barrier islands supporting the 
and National Ecological Observatory villages of Shishmaref and Kivalina are 
Network (NEON) are bringing together also eroding, and residents are consid
multiple partners to help establish base ering relocating to inland sites. These 
lines and build an understanding of systems currently provide habitat for 
how plants, animals and landscapes are globally important and threatened and 
responding to climate variation and endangered bird populations, and are 
change. home to the northernmost extent of 

eelgrass in North America. 

T HE USA nATIO n AL P HE n OLOGY nETWORK  

The USA National Phenology Network (USA-NPN) is a national-scale, multi-taxa science and 
monitoring initiative focused on phenology (the study of seasonal life-cycle events such as 
leafing, flowering, reproduction and migration). Timely and widely-distributed phenological 
information is critical for the management of wildlife, invasive species, and agricultural pests, 
understanding the risk and impacts of droughts and wildfires, managing risks to human health 
and welfare, including allergies, asthma, and vector-borne diseases, and for understanding 
how plants, animals and landscapes respond to environmental variation and change. 

The goal of USA-NPN is to collect, synthesize, deliver and apply high-quality phenological data 
and information to address fundamental science and societal needs, and to facilitate decision-
making relative to ecosystem ser vices and climate change adaptation for natural resource 
management, agricultural systems, and human well-being. As a well-recognized indicator of 
climate impacts, phenology data provide critical baseline information needed to help measure 
and plan for ecological change. 

Biologist in Bering Land Bridge National 

Preser ve. 

Several ongoing projects are intended 
to provide baseline information and an 
updated evaluation of coastal resource 
vulnerabilities in order to make prudent 
management decisions related to climate 
change impacts, increased marine traffic, 
sensitive areas, and natural and cultural 
resource protection. 

National Park Service climate change 
scenario planning has been done for 
BELA and CAKR. The NPS Arctic 
Network Inventory and Monitoring 
Program (ARCN) is developing long 
term monitoring protocols for coastal 
erosion and lagoon biology, and is 
already engaged in climate moni
toring. Datasets include satellite and 
aerial imagery of coastal erosion, topo
graphic maps, and improved accuracy 
of coastal maps. Other projects include 
post breeding bird surveys in BELA and 
CAKR, lagoon water mass budgets in 
BELA, permanent marine debris moni
toring sites in BELA and CAKR, and a 
coastal survey of at risk cultural sites. 
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Strategy 4.2: Identify, develop, and 
employ decision suppor t tools 
for managing under uncer tainty 
via dialogue with scientists, 
economists, and stakeholders. 

Vulnerability assessments can help to 
identify, quantify, or evaluate the degree 
to which natural resources or species are 
likely to be affected by changing climatic 
conditions, and can inform prioritiza
tion and other management decisions. 
There are currently a large number of 
vulnerability assessments at a variety of 
scales underway all across the country, 
ranging from small, local scale projects 
to landscape- or regional- scale efforts 
involving dozens of partners (see Box on 
Vulnerability Assessment Registry). This 
report highlights vulnerability assess
ments at multiple scales.17 

Other decision support tools such as 
scenario planning can also help managers 
plan for and facilitate adaptation of key 
species and habitats, and help identify 
where changes to the built environment 
may conflict with ecosystem needs. 

17 Vulnerability assessments (VAs) are fundamental 
to climate change adaptation ef for ts. For examples 
of how the results of VAs are informing management 
solutions, see Goal 2. Development of VAs and 
applications for par ticular species and habitats are 
covered here in Goal 4. 

VULnERABILITY ASSESSMEnT REGISTRY 

Federal agencies, states, tribes, NGOs, universities, and private corporations have all 
initiated vulnerability assessments (VA) for par ticular species, ecosystem types, and 
specific geographies. These assessments are useful for those who produce them, but their 
data, methods, and conclusions may also be useful for others who are planning similar 
assessments, or who wish to understand vulnerability across species groups or locations. 

A steering group composed of Federal, state, NGO, and other par tners identified the need for 
a searchable, public registr y on climate change vulnerability assessments. The goal was to 
make information about ongoing and completed VAs more readily accessible and available, so 
that resources devoted to such assessments can be most efficiently used. The registr y will 
host information from both federal and non-federal par tners. The registr y is being developed 
by the U.S. Geological Sur vey and will be hosted by EcoAdapt’s Climate Adaptation Knowledge 
Exchange (CAKEx) website. 

Once operational, users will be able to search for assessments by location, species of 
concern, or other endpoints, and learn what par tners are involved, what methods have been 
used, whether the results were intended for specific decisions, the scale of analysis, and 
similar features—as well as who to contact for more information. While initially focused on 
fish, wildlife, and ecosystems, the steering group has encouraged expansion of the scope 
to include both cultural resources and the “built environment” (roads, dams, buildings, 
transmission lines, etc.). 

Gulf Coast Climate Vulnerability
 

People in the Gulf Region recognize that the entire Gulf Coast will be vulner
coastal ecosystems powerfully influ able to sea level rise in the 21st century. 
ence their vibrant culture by providing Furthermore, unprecedented levels of 
benefits such as clean water, fish and funding will be directed toward Gulf 
wildlife habitat, recreation, storm/ Coast restoration over the coming 
flood protection and carbon sequestra decades as a result of the Deepwater 
tion. The nation’s third National Climate Horizon oil spill. 
Assessment predicts that virtually 

Sea level rise and stronger 

storms are two climate 

change impacts likely to 

dispropor tionately af fect the 

Gulf coast region. 
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Sea Tur tle Vulnerability Assessment 

This collaborative project will produce 
a vulnerability assessment for the Gulf 
Coast region. When completed, the 
Gulf Coast Vulnerability Assessment 
(GCVA) will provide managers, planners, 
researchers, and administrators with the 
information needed to better understand 
potential impacts to coastal ecosystems 
and species from climate change, sea 
level rise, and land use change in and 
along the Gulf of Mexico. 

Stakeholders across the Gulf, as well as 
the Gulf LCCs (see Box on LCCs), have 
been tapped to create a multidisciplinary 
Core Planning Team, which is guiding 
the GCVA with assistance from a climate 
expert and four Ecosystems and Species 
Expert Teams covering barrier islands 
and beaches, tidal marsh, oyster reef, and 
mangroves. Stakeholders have devel
oped and reviewed a detailed work plan, 
identified products to be developed by 
the GCVA, and defined and mapped the 
GCVA project area. 

Partners 

»  Gulf Coastal Plains and Ozarks 
Landscape Conservation Cooperative 

»  Gulf Coast Prairie Landscape 
Conservation Cooperative 

»  Gulf of Mexico Alliance 
»  Louisiana Coastal Protection and 

Restoration Authority 
»  National Oceanic and Atmospheric 

Administration 
»  The Nature Conservancy 
»  Peninsular Florida Landscape 

Conservation Cooperative 
»  South Atlantic Landscape 

Conservation Cooperative 
»  South Central Climate Science Center 
»  Southeast Climate Science Center 
»  U.S. Fish and Wildlife Service 

Vulnerability 
Assessment of California 
Vegetative Communities 

As stewards of the state’s diverse fish, 
wildlife, and plant resources, and the 
habitats upon which they depend, the 
California Department of Fish and 
Wildlife must understand and plan for 
the impacts of climate change. The revi
sion of the state Wildlife Action Plan (see 
Box on SWAPs) presented an oppor
tunity to integrate climate risks into a 
state-wide framework for conservation, 
and to ensure that work towards mini
mizing the negative impacts of climate 
change on California species and habitats 
is continuing. Developing conservation 
strategies that address the threats posed 
by climate change has been identified as 

a high priority for the SWAP revision, 
and climate considerations are already 
being taken into account in the revision 
process. 

To more thoroughly incorporate climate 
change threats into the SWAP update, 
and to supplement the climate consid
erations currently taking place, it was 
determined that a state-wide, compre
hensive climate change vulnerability 
analysis at the habitat-scale was needed. 

Sea-level rise, increased storm frequency, 

and altered temperature and humidity asso

ciated with climate change may reduce 

the suitability of nesting and foraging 

habitats used by federally threatened and 

endangered species, such as the federally 

threatened loggerhead sea tur tle. 

The U.S. Geological Sur vey and the 

University of Florida are producing a vulner

ability assessment of coastal habitats 

representing impor tant nesting grounds for 

loggerhead and other endangered sea tur tles (e.g. Kemp’s ridleys, green tur tles, and leather-

backs) in Florida. This project will build upon work already being done to develop vulnerability 

maps under a number of current and future climate scenarios. These maps will provide 

management guidance and will ser ve to identify knowledge and data gaps as primar y sources 

of uncer tainty. 

The leatherback is the largest, deepest diving, and most migrator y and wide ranging of  

all sea tur tles. 

D
 A
V

ID
 R

 A
B

O
N

 /
 U

S
F
W

S
 

Goal 4 | 31 



    

 

 

 

 

 
 
 

  

 

Specifically, this project is a California-
wide, climate change vulnerability 
analysis at the macro-habitat scale for 
42 different terrestrial vegetation types. 
Results of the vulnerability assessment 
will be compared with existing taxa-
specific vulnerability studies to paint a 
more complete picture of vulnerabili
ties to projected climatic changes in the 
state, at the scale of analysis and planning 
being used for the SWAP revision. 

This project will identify not only which 
species or habitats are most vulnerable 
to climatic changes, but why they are the 
most vulnerable. This information can 
help inform management actions that 
minimize or alleviate the contributing 
factors to a species or habitat’s vulner
ability and increase habitat and species 
resiliency to climate risks. 

The conservation community will gain 
information on the exposure, sensitivity, 
adaptive capacity, and overall vulner
ability of vegetative communities across 
the entire state. This information can be 
used to guide conservation priorities, 
will inform future revision of the Wildlife 
Action Plan, and will be used to inform 
other management and planning efforts 
at the Department. 

Partners 

» California Department of Fish and 
Wildlife 

» University of California, Davis 

Florida Keys 
Climate change is already beginning to 
impact habitats and species in the coastal 
and marine zones of south Florida. A 
scenario planning project is providing 
managers with scenario-specific action
able strategies for managing marine and 
coastal resources. The project is based 
upon input from managers and scientists 
and includes identifying a set of “alter
native future scenarios” constructed by 
using impacts of climate change (sea level 
rise and increased sea surface tempera
ture), as well as conservation (protected 
areas) and socio-economic factors 
(commercial fishing, recreational fishing 
and diving). 

In the first phase, each alternative future 
scenario was examined against three 
critical habitats (mangroves, coral reefs, 
and beaches) to examine impacts to 
each habitat. The experts then examined 
the effects on three species of greatest 
conservation need from the State Wildlife 
Action Plan (spiny lobster, Goliath 
grouper, and loggerhead turtles) based on 
the anticipated changes to the habitats. 
In the final step, managers reengaged to 
determine what adaptation strategies are 
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Alternative Futures for 


Alternative futures for the Florida Keys were 

considered for the 3 locations indicated 

above. 

possible, what “trigger points” will acti
vate a management response, and how to 
develop monitoring plans to know when 
a trigger point has been reached. 

This project has a second phase that 
focuses on examining suites of impor
tant commercial and recreational species, 
coupling terrestrial inputs to marine and 
coastal resources, and broadening the 
spatial scale. A number of specific adap
tion responses will be developed. 

Partners 

» Florida Fish and Wildlife Research 
Institute 

» Florida Fish and Wildlife Conservation 
Commission 

» GeoAdaptive, Inc. 
» GeoDesign Technologies, Inc. 
» National Oceanic and Atmospheric 

Administration 

“Developing well-informed and 
robust adaptation strategies 
is the most ef fective pathway 
to ensuring the long-term 
sustainability of the resources 
with which we are entrusted.” 
—-BOB GLAZER, FLORIDA FISH AND WILDLIFE 
CONSERVATION COMMISSION 
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 Goal 5 
Increase knowledge and information on 
impacts and responses of fish, wildlife, 
and plants to a changing climate. 

Adaptation ef for ts within the context of climate change 

and other stressors will require detailed knowledge of 

the impacts of climate change on fish, wildlife, plants 

and ecosystems and the adaptive capacity of species. 

However, there are substantial gaps in our knowledge 

about how species and ecosystems will respond to 

climate variation and other stressors, par ticularly at 

scales relevant to natural resource decision-making 

and management. 

This inclusive approach to identi-
Strategy 5.1: Identify knowledge fying research needs is beginning to 
gaps and define research happen at the federal level with strong 
priorities via a collaborative state and tribal partnership through 
process among federal, state, regional collaborations like the DOI 
tribal, private conser vation Climate Science Centers and Landscape 
organizations, and academic Conservation Cooperatives (see Box 
resource managers and research on LCCs), NOAA’s Regional Integrated 
scientists. Science and Assessments (RISAs), and 

the new USDA Climate Hubs.
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Climate Science 
Centers and the nCCWSC 

In 2008, recognition of the likely effects 
of climate change on fish, wildlife 
and their habitats led to the establish
ment of eight Climate Science Centers 
(CSCs) to provide actionable science 
to assist resource managers in identi
fying and adapting to coming changes. 
Coordinated by the USGS National 
Climate Change and Wildlife Science 
Center (NCCWSC), the eight CSCs work 
directly with decision makers and other 
stakeholders from Federal, state, tribal, 
and other interests to identify needed 
information at the regional scale, and 
to work closely with them to tailor the 
resulting products. CSCs are joint univer
sity-based centers, often with multiple 
universities and other partners (including 
tribes, a tribal college, and other Federal 
labs). 

The primary mission of CSCs is to meet 
the needs of regional decision makers 
for information about climate impacts 
and adaptation. Working with LCCs 
and other regional partners, each CSC 
develops a medium term science plan, 
and supports the implementation of that 
plan with annual funding and regional 
convening activities such as regional 
climate conferences and partner-based 
coordination activities. Complementing 
and based on these locally-focused and 
actionable activities is an emerging suite 
of multi-CSC-to-national scale activi
ties that can synthesize information from 
multiple regions or draw more robust 
conclusions. Initial topics will include the 
effects of climate on migratory birds, the 
ecological effects of severe and extended 
drought, and improved guidance on the 
selection and use of climate projections. 

The CSCs, the NCCWSC, and the 
Strategy are ideally matched. Created 
nearly simultaneously, all focus on 
impacts and adaptation, are partner-
ship-focused, work primarily at the 
“action level” (where resource managers 
face emerging challenges), and are 
committed to using the best science to 
support managers. By building capacity 
and infrastructure for both science and 
collaboration, CSCs and the NCCWSC 
hope to foster science based adaptation 
as climate change continues. 

Regional Integrated 
Sciences and 
Assessments 

NOAA’s Regional Integrated Sciences and 
Assessments (RISA) program supports 
interdisciplinary research teams that help 
expand and build the nation’s capacity 
to prepare for and adapt to climate vari
ability and change. Since 1995, the RISA 
network has expanded to include 11 
regions.18 These teams engage public and 
private user communities to 1) advance 
understanding of policy, planning, 
and management contexts; 2) develop 
knowledge on impacts, vulnerabilities, 
and response options through inter
disciplinary research and participatory 
processes; 3) innovate risk management 
products and tools to enhance the use 
of science in decision making; and 4) 
test diverse governance structures for 
managing scientific research. 

RISAs are academically-based and work 
in regions to engage a diverse range of 
partners across sectors. RISAs work 

18 <cpo.noaa.gov/ClimatePrograms/ 
ClimateandSocietalInteractions/RISAProgram/ 
RISATeams.aspx> 

directly with managers to understand 
how climate impacts the resources they 
manage and develop strategies for adap
tive management. RISA teams use their 
understanding of different decision 
contexts to develop knowledge tailored 
to suit specific needs across different 
timescales of climate and across different 
sectors. In addition to specific projects, 
RISAs often play a capacity building 
role in the regions in which they work 
through ongoing engagement with part
ners and stakeholders around an issue. 

USDA Regional 
Climate Hubs 

The USDA Regional Hubs for Risk 
Adaptation and Mitigation to Climate 
Change (USDA Climate Hubs) provide 
science-based knowledge, practical infor
mation and program support to farmers, 
ranchers, forest landowners, and resource 
managers to support decision-making 
related to climate change impacts, such 
as drought, flooding, pests and changing 
growing seasons. This effort is accom
plished by translating science findings 
into information and tools that are 
usable by land managers and their advi
sors (Cooperative Extension, USDA 
Service Centers, certified crop advisors, 
and others). The Climate Hubs provide 
stakeholder feedback to the science 
community allowing them to better serve 
the needs of the working land managers. 
Healthy/resilient working lands (farms, 
ranches, forests, etc.) are crucial in order 
to maintain habitat needed for fish and 
wildlife. 
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Strategy 5.2: Conduct research 
into ecological aspects of climate 
change, including likely impacts 
and the adaptive capacity of 
species, communities, and 
ecosystems, and their associated 
ecosystem ser vices, working 
through existing par tnerships or 
new collaborations as needed. 

Climate change research is a very broad 
and extremely active field, and is being 
conducted all across the country and 
at many different scales. Results from 
academic research on the ecological 
responses to climate change should be 
made available to managers, for incorpo
ration into decision support tools, and to 
inform climate change adaptation plan
ning, delivery, and evaluation. 

Studying Coral 
Adaptations 

The coral reefs in and around National 
Park of American Samoa (NPSA) 
support over 975 fish species, more than 
250 coral species, and a high diver
sity of invertebrates. Disturbances such 
as cyclones are expected to increase 
with climate change, but the principal 
threat to coral reefs is increased near-
shore water temperatures and increased 
coral disease and coral bleaching events. 
Coral reefs within NPSA and worldwide 
are expected to experience substantial 
mortality of up to 90% loss by the end of 
the century. Ocean acidification, which 
is caused by increased levels of carbon 
dioxide in the atmosphere, also weakens 
coral. 

The corals in Ofu Lagoon are currently 
healthy despite experiencing multiple 
environmental stressors including 
high daily temperatures and large 

fluctuations in temperature, pH, and 
dissolved oxygen. In 2002 and 2003 when 
increased water temperatures caused 
extensive coral bleaching in the region, 
the corals in Ofu Lagoon were found to 
have experienced less bleaching than 
other nearby reefs. This unique toler
ance to high temperatures and other 
stressors provides an opportunity to 
better understand coral resilience and 
the implications for the health of corals 
worldwide, to identify areas of reefs in 
Samoa that would benefit most from 
protection and conservation, and perhaps 
to use these corals to reseed areas where 
corals have been lost to climate change 
impacts. 

Results of these studies will help the 
park in planning long-term management 
efforts, such as identifying new candi
dates for marine protected areas. 

Strategy 5.3: Advance 
understanding of climate change 
impacts and species and 
ecosystem responses through 
modeling. 

The use of models to project potential 
changes in weather patterns and natural 
systems has already generated a great 
deal of useful information to help us 
plan for future climate impacts, espe
cially at large scales. A growing number 
of predictive modeling projects of all 
types and scales have been conducted by 
government agencies and stakeholder 
partners, and results are already being 
used to inform planning and decision-
making. This is the most active area of 
research in climate adaptation. These 
models can be used for scenario planning 
and the design of management strategies. 

The NPSA laborator y on the island of Ofu 

suppor ts coral reef research. Local NPS 

interns Sui Fautua and Vano Alosio take water 

samples while assisting visiting researchers. 
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Bandon Marsh National Wildlife Refuge 

consists of 289 acres of salt marsh on the 

southern coast of Oregon. 
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Pacific Coast Sea-
Level Rise Modeling 

Coastal areas are high risk zones for 
the impacts of global climate change. 
Projected sea-level rise (SLR) of up to 
6 ft. by 2100 is expected to alter coastal 
estuaries, resulting in loss of tidal salt 
marshes and their associated species. 
Loss of salt marsh habitats along the 
Pacific coast tidal gradient will impact 
demographic and community struc
ture of these sensitive communities, and 
targeted restoration and triage will be 
required to save remnant areas. Rather 
than downscaling global climate models 
that are difficult to interpret at a partic
ular site, this project is working with 
local managers and communities to 
assess parcel-scale information from the 
bottom-up. 

This project is assessing the effects of 
SLR at 18 different tidal marshes located 
in California, Washington and Oregon. 
The project team measured elevation, 
accretion rate, tidal inundation, and plant 
communities and used ArcGIS models 
to create comparable datasets across the 
Pacific coast tidal gradient. Marsh SLR 
response models were developed out to 
the year 2100 in 10-year increments to 
assist decision-making by site managers. 
The project leads met often in-person 

with the land managers to help them 
understand the products and incorporate 
results into local planning documents, 
vulnerability assessments and decision 
making processes. 

A final report is complete for SLR 
modeling for 12 sites across San 
Francisco Bay. Results from the modeling 
suggest that 9 sites (representing about 
95% of the total 5000 acre study area) 
would become mudflats by 2100 with 
a 4 foot sea-level rise. Three sites are 
projected to be low marsh habitat domi
nated by Spartina spp. by 2100. All 
upland transition, high- and mid-marsh 
habitats were projected to be lost by 2100. 

Partners 

» Bandon Marsh National Wildlife 
Refuge 

» California State Parks and Ecological 
Reserves 

» Gray’s Harbor National Wildlife 
Refuge 

» Morro Bay National Estuary Program 
» Nisqually National Wildlife Refuge 
» North Pacific Landscape Conservation 

Cooperative 
» Northwest Climate Science Center 
» Oregon State University 

» Padilla National Estuarine Research 
Reserve 

» San Diego and San Francisco Bay 
National Wildlife Refuges 

» San Pablo National Wildlife Refuge 
» Siletz National Wildlife Refuge 
» South Slough National Estuarine 

Research Reserve 
» Southwest Climate Science Center 
» Tijuana Estuary National Estuarine 

Research Reserve 
» University of California, Davis 
» University of California, Los Angeles 
» U.S. Fish and Wildlife, Inventory and 

Monitory Program 
» U.S. Geological Survey 
» U.S. Navy 
» Willapa Bay National Wildlife Refuge 

Modeling for Virginia’s 
Wildlife Action Plan 

During 2009, the Virginia Department of 
Game and Inland Fisheries, the National 
Wildlife Federation, and the Virginia 
Conservation Network, with support 
from State Wildlife Grants and the Doris 
Duke Charitable Foundation, developed 
a strategy to safeguard Virginia’s Species 
of Greatest Conservation Need from the 
effects of climate change (see Box on 
SWAPs). This planning process involved 
scores of partners and stakeholders and 
identified ten implementation strate
gies. With additional support from State 
Wildlife Grants and the Doris Duke 
Charitable Foundation, Virginia was able 
to implement one of these strategies by 
developing new climate models to help 
Virginians better understand the climatic 
changes predicted for the mid-Atlantic 
region and what those changes would 
mean for wildlife and habitats. 
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The modeling project considered dozens 
of climatic factors under two different 
green-house gas scenarios and at a finer 
geographic resolution than was previ
ously available. The downscaled climate 
models were applied to describe how 
20 plant and animal species, associated 
with Virginia’s Wildlife Action Plan, are 
likely to be impacted by climate change. 
A series of workshops were held with 
conservation partners and stakeholders 
to determine the best ways to make the 
models available to the conservation 
community. 

Data resulting from this project are 
being used to update Virginia’s Wildlife 
Action Plan, which allows authors to 
discuss long-term, climate-related, 
concerns and “climate smart” actions. A 
follow-up project has been initiated to 
help Virginians understand how climate 

change is likely to impact the conserva
tion and recreation values of currently 
conserved lands. It is hoped this effort 
will provide management agencies with 
tools to help evaluate the future value of 
existing lands and facilitate the priori
tization of future land acquisitions with 
regards to climate change. 

Partners 

» Virginia Department of Game and 
Inland Fisheries 

» Kutztown University 
» National Wildlife Federation 
» Virginia Conservation Network 
» Virginia Tech’s Conservation 

Management Institute 

“Our climate modeling has 
confirmed Virginia’s landscapes 
will change, but healthy 
populations in healthy habitats 
will have the best chance of 
adapting to changing climatic 
conditions—providing Virginia 
with an impor tant goal for 
our next round of action plan 
implementation.” 
—CHRIS BURKETT, VIRGINIA DEPARTMENT OF GAME 
AND INLAND FISHERIES 

Wild ducks at Forsythe National Wildlife 

Refuge. 
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The green heron is one of hundreds of 

Virginia’s species that will benefit from 

the climate-smar t habitat actions to be 

implemented from Virginia’s next Wildlife 

Action Plan. 

Habitat Modeling for 
Wintering Black Ducks 
The U.S. Fish and Wildlife Service has 
been charged with increasing black 
duck habitat by 10% across the National 
Wildlife Refuge System to reach a 3-year 
population average of 100,000 wintering 
black ducks in the Chesapeake Bay 
by 2025. 19 Managing the black duck 
population at a time when land use and 
sea-level rise pose a recognized peril to 
this species and their habitats will require 
a strategic approach. The critical first step 
in this process is having a firm under
standing of current black duck habitat 
utilization within the refuge system. 

A bioenergetics model was used to deter
mine the amount of energetically viable 
habitat as a function of quality prey, 
dispersal availability, and resultant food 
web interactions within the Chesapeake 
refuge system. The model produced from 
this study will demonstrate the extent to 
which sea-level rise and land-use change 
may affect black duck habitat at partic
ular refuges. Using this information, 
refuge managers will be able to evaluate 
the effectiveness of different efforts for 
black duck habitat restoration across the 
refuge system. 

19 Executive Order 13508,<www.whitehouse.gov/ 
the_press_office/Executive-Order-Chesapeake-Bay
Protection-and-Restoration> 
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Partners 

» Atlantic Coast Joint Venture 
» Black Duck Joint Venture 
» Blackwater National Wildlife Refuge 
» Ducks Unlimited 
» Eastern Neck National Wildlife Refuge 
» James River National Wildlife Refuge 
» Martin National Wildlife Refuge 
» Patuxent National Wildlife Refuge 
» Plum Tree National Wildlife Refuge 
» Presquille National Wildlife Refuge 
» Rappahannock National Wildlife 

Refuge 
» University of Delaware 
» U.S. Fish and Wildlife Service, National 

Wildlife Refuge System 
» U.S. Geological Survey 

Rufous Hummingbird 

Birds of the north 
Pacific 
This project aggregated existing bird 
observation data and then modeled 
the distribution and abundance of 26 
species of land birds in the southern 
portion of the North Pacific LCC. 
The models are based on climate and 
modeled vegetation. Using the models, 
maps were created for the distribu
tion and abundance of each species for 
current conditions and potential future 
conditions based on five future regional 
climate models. The bird models were 
also used to create maps of conservation 
priorities for all species and for species 
indicative of four different habitat types: 
conifer forest, oak woodlands, grasslands 
and riparian forest. A web-based deci
sion support tool was created that can be 
used to support climate adaptation plan
ning. The project also added one million 
new bird records from approximately 
25 studies or data sets to the Avian 
Knowledge Network (AKN) database. 

Disseminating the results via online 
decision support tools, other websites, 
direct outreach to stakeholders in the 
region (e.g., webinars), and peer reviewed 
literature was also a priority. The project 
created a web based decision support 
tool where the results from the project 
can be viewed, queried and downloaded, 
including reports of model results for 
user-defined regions.20 

Partners 

» North Pacific Landscape Conservation 
Cooperative 

» American Bird Conservancy 
» Bureau of Land Management National 

Landscape Conservation System 
» Klamath Bird Observatory 
» Point Blue Conservation Science 

20 <data.prbo.org/apps/nplcc> 
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 Goal 6 
Increase awareness and motivate action 
to safeguard fish, wildlife, and plants in a 
changing climate. 

An informed professional community and engaged 

public is necessar y to ensure successful and 

efficient adaptation action. Land managers and 

other practitioners with the responsibility to 

implement adaptation actions are only one side 

of the equation. Public awareness and engagement 

is also critical to the development and acceptance 

of adaptation actions. 

Strategy 6.1: Increase public 
awareness and understanding 
of climate impacts to natural 
resources and ecosystem 
ser vices and the principles of 
climate adaptation at regionally- 
and culturally-appropriate scales. 

Familiar species and natural landscapes 
are cherished by the public, and public 
outreach and communication will be 
increasingly critical as climatic changes 
as well as adaptation and resilience 
responses alter those landscapes. 

Pacific northwest 
Tribal Climate Change 
Project 

American Indian and Alaska Native 
tribes face disproportionate risks from 
a changing climate. Tribes have unique 
rights, cultures, and economies that may 
be vulnerable to climate change impacts. 
For indigenous peoples, the environ
mental impacts of climate change and 
some of the proposed solutions threaten 
ways of life, subsistence (including access 
to healthy foods), lands rights, future 
growth, cultural survivability, and 
financial stability. 

The Tribal Climate Change Project is 
a collaborative project between the 
University of Oregon Environmental 
Studies Program and the USDA Forest 
Service Pacific Northwest Research 
Station. The project focuses on under
standing and communicating the impacts 
of climate change on tribal sovereignty 
and culture through research, resource 
development, and facilitation of the 
Pacific Northwest Tribal Climate Change 
Network.21 The project also focuses on 
understanding needs and opportunities 
for tribes in addressing climate change, 
examining the government-to-govern
ment relationship in a climate context 
and exploring the role of traditional 
knowledge in climate change studies, 
assessments and plans. 

Resources include development of 
profiles featuring the innovative 
approaches of tribes across the United 
States addressing climate change through 
adaptation and mitigation strategies. 
The Tribal Climate Change Profiles are 

21 <tribalclimate.uoregon.edu/network> 
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intended to be a pathway to increasing 
knowledge among tribal and non-tribal 
organizations interested in learning about 
climate change mitigation and adaptation 
efforts. They are an example of a focused 
outreach effort aimed at engaging and 
communicating with a key audience 
about these critical issues. 

Partners 

» Tribes in the Pacific Northwest and 
beyond 

» Columbia River Intertribal Fish 
Commission 

» Northwest Indian Fisheries 
Commission 

» Intertribal Timber Council 
» Affiliated Tribes of Northwest Indians 
» North Pacific Landscape Conservation 

Cooperative 
» Northwest Climate Science Center 
» Oregon Climate Change Research 

Institute 

Strategy 6.2: Engage the public 
through targeted education and 
outreach ef for ts and stewardship 
oppor tunities. 

Public engagement offers a great oppor
tunity for utilizing public lands to share 
information with visitors. An example 
of this type of effort comes from the 
National Park Service where wayside 
informational signs include informa
tion about the impacts of climate change 
while also providing digital access to 
information about other National Parks 
facing similar threats. 

national Climate 
Change Wayside Project 

National Park Service (NPS) sites 
throughout the country are begin
ning to experience impacts on natural 
and cultural resources associated with 

climate change, leading to a high priority 
communication project underway in 
several parks. A network of interpretive 
wayside exhibits in 13 parks will describe 
the impacts to local resources, as well as 
the national and global implications of 
climate change. This innovative project 
will convey current and projected effects 
of climate change to park visitors in a 
way that promotes understanding of the 
global nature of the issue and intercon
nected effects across the National Park 
System. 

Through Quick Response (QR) codes 
and web addresses on the exhibits, visi
tors will see a list of parks with similar 
issues and links to which they can 
navigate for more information. As an 
example, while considering glacial melt 
information on the exhibit in Kenai 
Fjords National Park, visitors will simul
taneously be able to examine projected 
sea level rise in the Dry Tortugas, and 
learn that continued melting of glaciers 

An exhibit at Golden Gate National Recreation Area in California shares sea level rise projections 

with visitors and ser ves as the prototype for a new series of similar exhibits that will be installed in 

coastal national parks from Alaska to Florida. 

N
 A
T
IO

N
A

L
 P

A
R

K
 S

 E
R

 V
IC

E
 

40 | National Fish, Wildlife & Plants Climate Adaptation Strategy | Taking Action: A progress repor t 



    

 

 
 
 
 
 
 
 
 
 

 
 
 

 

 
 

 

has implications for resources in other 
areas, such as Fort Jefferson in the Dry 
Tortugas. Thus, through a nationwide 
network of exhibits, visitors will receive 
consistent, focused messages to under
stand key climate change effects at the 
local level, and how these relate to effects 
in other areas. 

Partners 

» National Park Service Climate Change 
Response Program 

» Big Cypress National Park 
» Biscayne National Park 
» Dry Tortugas National Park 
» Everglades National Park 
» Golden Gate National Recreation Area 
» Great Smoky Mountain National Park 
» Kenai Fjords National Park 
» Kenilworth Park and Aquatic Gardens 
» National Park Service Harpers Ferry 

Center 
» Point Reyes National Seashore 
» Rock Creek Park 
» Sequoia and Kings Canyon National 

Parks 
» Wolf Trap National Park 

The Fishermen’s Climate Roundtable is 
an annual opportunity for fishermen and 
scientists to come together and share 
notes about the past fishing/research 
year, as well as longer term changes 
participants are noticing on the water. 
The event has been occurring for the last 
eight years. There is a core group of about 
15 fishermen who attend every year and 
a larger group that attends intermittently. 
Depending upon the specific topics of 
interest identified by the fishermen, 
multiple different marine scientists are 
invited per year. 

The Roundtables have resulted in 
a report, A Climate of Change- A 
Preliminary Assessment of Fishermen’s 
Observation on a Dynamic Fishery in 
2008 which was an overview of climate 
science and the major findings from the 
first two years of Climate Roundtables. 
Another report is forthcoming. The goal 
of these reports is to raise awareness 
about the impacts of climate change in 

Fishermen in Maine par ticipate in an annual 

Roundtable. 

Maine Fishermen’s Climate Roundtable
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Maine. The participating scientists and 
researchers want to encourage the resi
dents of Maine to recognize the threat of 
climate change to culturally significant 
lobster fishing.22 

Partners 

» Island Institute 
» National Oceanic and Atmospheric 

Administration 
» Maine Department of Marine 

Resources 

“As more obser vations are 
collected from other fishermen, 
we will be able to see more clearly 
how trends are changing over time 
and we will be better prepared to 
adapt to any resulting changes in 
the fisher y. My hope is that our 
obser vations can and will be used 
by scientists to help document 
these trends.” 
—ELLIOTT THOMAS, FISHERMAN, YARMOUTH, MAINE. 

22 Go to <vimeo.com/78754353> for a documentar y 
produced by the fishermen as par t of the Climate of 
Change series. This series can also be found on our 
website at <www.islandinstitute.org/climateofchange>. 
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Engaging Youth with 
Climate Change 

The National Park Service (NPS) is 
collaborating with the non-profit Global 
Explorers23 to develop a suite of educa
tional activities engaging middle and 
high school students with key climate 
change messages that range in duration 
and complexity for different purposes 

High school students par ticipate in citizen 

science activities to monitor changes in plants 

and animals due to climate change at Great 

Smoky Mountains and other national parks 

across the nation. 

and demographics. All activities went 
through development and testing phases 
in 2013 for piloting and implementation 
in 2014. 

The resulting curriculum aims to teach 
educators and students about the prin
ciples of climate change through a 
place-based approach. It shares overall 
climate science, and delves into how 
climate change is occurring on the land
scape in parks, how resources will be 
affected and describes potential actions 
to get involved in the solution. 

In the fall of 2014, Global Explorers 
will conduct an art contest over their 
website to generate student perspec
tives on climate change. The resulting 
art will be used as a communication 
tool for the NPS. This project will reach 
K-12 educators and students in urban 
or underserved environments that may 
not have the opportunity to travel to 
a national park or learn about climate 
change in the context of a national park. 

Partners 

» National Park Service Climate Change 
Response Program 

» Denali National Park 
» Global Explorers 
» Kenai Fjords National Park 

Strategy 6.3: Coordinate climate 
change communication ef for ts 
across jurisdictions. 

Natural resource management agencies 
must communicate what they do to the 
public. Coordinating across jurisdictions 
leads to a stronger, more resounding 
message. 

Sn APSHOT 

Climate-Smar t Conser vation 

The National Wildlife Federation and an 

exper t workgroup consisting of leaders 

in climate adaptation from federal and 

state agencies and non-governmental 

organizations have collaboratively devel

oped a guidebook for designing and 

carr ying out conser vation in the face of 

a rapidly changing climate. This guide

book, Climate Smar t Conser vation: 

Putting Adaptation Principles into Action, 

will help conser vationists and resource 

managers incorporate climate change 

considerations into their work. The repor t 

demystifies the discipline of climate 

adaptation by of fering a common-sense 

approach to adaptation planning and 

implementation that breaks the process 

into discrete and manageable steps can 

be applied across jurisdictions. 

23 <www.globalexplorers.org/programs/climate_ 
change_academy> 
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 Goal 7 
Reduce non-climate stressors to help fish, 
wildlife, plants, and ecosystems adapt to 
a changing climate. 

The impacts of climate change are not the only threats 

to fish, wildlife, plants, and natural systems. Non-

climate stressors include habitat loss, fragmentation, 

and degradation; invasive species; overhar vesting 

and destructive har vest practices; and disease. The 

cumulative ef fects of these existing stressors is 

already a major threat to many species, some of which 

may not sur vive long enough to have a chance of 

adapting to climate change if existing stressors are not 

adequately addressed. Climatic changes such as rising 

temperatures and shifting rainfall patterns will interact 

and combine with these other threats in complex ways, 

creating synergistic impacts and novel situations. 

One of the most important and 
frequently cited actions to help increase 
the capacity of fish, wildlife, and plants to 
cope with changing climate conditions is 
to reduce the negative impacts of existing 
stressors. The importance of conserving, 
restoring, and connecting suitable habi
tats as a way to enhance fish, wildlife, and 
plant resiliency has been discussed in 
Goal 1 of the Strategy, but reducing and 
mitigating the ongoing degradation asso
ciated with human development through 
such stressors as pollution, invasive 
species, etc., is also critical to maintain 
short-term survival for some species, as 
well as increase species’ resilience in a 
changing climate. 

While many of these projects are 
undertaken with the expressed goal of 
increasing resiliency to climate change, 
they vary in terms of how clearly they 
will actually increase resilience. In the 
future, it will be important to empha
size these linkages to the future climate 
conditions and make clear how reducing 
non-climate stressors will have the 
dual benefit of improving the ability 
for ecosystems to adapt to a changing 
climate. 

Strategy 7.1: Slow and reverse 
habitat loss and fragmentation. 

Conserving and connecting suitable 
habitat by reversing habitat loss and frag
mentation gives species the best chance 
to move to more suitable locations as 
current habitats become no longer suit
able. An example of this strategy is from 
the Bureau of Land Management which 
seeks to reduce habitat loss from future 
energy development on federal land.
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Strategy 7.2: Slow, mitigate, and 
reverse where feasible ecosystem 
degradation from anthropogenic 
sources through land/ocean
use planning, water resource 
planning, pollution abatement, 
and the implementation of best 
management practices. 

Improving habitat quality by reducing 
anthropogenic pollution increases 
the resilience and adaptive options 
for species responding to a changing 
climate. Many agencies, such as the 
Environmental Protection Agency (EPA), 
are currently working to reduce habitat 
degradation by reducing pollution of the 
air and water. 

Sn APSHOT 

Bureau of Land Management (BLM) Regional Mitigation 
Strategy 
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The Regional Mitigation Strategy for the Dr y Lake Solar Energy Zone (SEZ) is intended to 

inform the decision-making process associated with leasing land for utility-scale solar devel

opment. It is a strategy for compensating for the unavoidable impacts that are expected from 

the development of the Dr y Lake SEZ in southern Nevada. The Strategy consists of prelimi

nar y findings and recommendations for a process that identifies: (1) the unavoidable impacts 

of utility-scale solar development in the Dr y Lake SEZ that may warrant regional mitiga

tion; (2) mitigation actions that can be implemented in the region to compensate for those 

impacts; (3) how a regional mitigation fee could be calculated; and (4) how the impacts and 

mitigation actions could be monitored. 

The models informed the identification of the BLM’s Gold Butte Area of Critical Environmental 

Concern (ACEC) as the highest rated candidate site for conducting mitigation actions, in par t, 

because the vegetation type in this area may persist longer under climate change than other 

areas that were considered. This project is complete and documented in the BLM’s Technical 

Note 444.24 

24 <www.blm.gov/pgdata/etc/medialib/blm/wo/blm_librar y/tech_notes.Par.29872.File.dat/TN_444.pdf> 

Promoting Healthy 
Watersheds 

On February 22, 2013, EPA, The Nature 
Conservancy (TNC), and the Association 
of Clean Water Administrators (ACWA) 
jointly signed the Memorandum of 
Understanding (MOU) to promote EPA’s 
Healthy Watersheds Program25 (HWP). 

This MOU formalizes a mutual collabo
ration between these groups as they 
strive to develop and implement healthy 
watersheds programs in states and with 
regional aquatic ecosystem programs. 
These programs include working with 
states and other partners to identify 
healthy watersheds state-wide and to 
implement healthy watershed protection 
plans, to integrate such protection into 
EPA programs and to increase awareness 
and understanding of the importance 
of protecting our remaining healthy 

25 <www.epa.gov/healthywatersheds> 

44 | National Fish, Wildlife & Plants Climate Adaptation Strategy | Taking Action: A progress repor t 

http://www.blm.gov/pgdata/etc/medialib/blm/wo/blm_library/tech_notes.Par.29872.File.dat/TN_444.pdf
www.epa.gov/healthywatersheds


    

 
 

 

 

 
 

 

watersheds. These partners recognize that 
healthy, intact watersheds can offset the 
potential impacts of climate change in a 
variety of ways including maintenance 
of baseflow during periods of drought, 
native vegetation that provides cooling 
during periods of high temperature, 
carbon storage in native vegetation 
and soils, and enhanced stormwater 
infiltration capacity that mitigates 
downstream flooding. 

The partners will promote data gath
ering/data sharing and evaluation 
of conservation and environmental 
outcomes resulting from the imple
mentation of state and regional healthy 
watershed programs. 

Partners 

» Association of Clean Water 
Administrators 

» Environmental Protection Agency 
» The Nature Conservancy 

Strategy 7.3: Use, evaluate, and 
as necessar y, improve existing 
programs to prevent, control, and 
eradicate invasive species and 
manage pathogens. 

Climate change can shift the range of 
invasive species, serve as the trigger by 
which non-native species do become 
invasive, and introduce and spread 
invasive species through severe weather 
events such as storms and floods. While 
most land and wildlife management 
agencies have long had programs in place 
to reduce impacts from invasive species, 
managers are now forced to consider 
these threats within a climate change 
context. 

Strengthening Resiliency in Sierra nevada 

Meadows 

Sierra Nevada meadow complexes are 
wetland habitats with great ecological 
importance despite their limited extent. 
Invasive plants have long been recog
nized as a threat to the region’s wildlife 
for their range of impacts. However, the 
Sierra Nevada is not yet impacted by 
invasive plants as much as other regions 
of California. It has been protected in 
part by the more challenging climate at 
higher elevations. As California’s climate 
warms, many invasive plant species are 
expected to find hospitable range farther 
into the mountains. California’s Wildlife 
Action Plan (see box on SWAPs) identi
fies climate change and invasive plants 
as top threats to wildlife in the Sierra 
Nevada. 

This project intends to strengthen the 
resiliency of critical meadow habitat 
in the Sierra Nevada. It began in 2014, 

building on past work to limit the 
spread of invasive plants in the region. 
Using 2-year project funding from 
the Wildlife Conservation Society’s 
Climate Adaptation Fund, a group of 
regional partners met to determine sites 
and species, select a set of meadows to 
serve as pilots and design invasive plant 
eradication efforts in and around these 
meadows. 

California Invasive Species Council’s 
CalWeedMapper26 shows the current 
distribution of invasive plant species 
as well as their projected future ranges, 
and provides the basis for selecting 
sites and species for control actions. 
CalWeedMapper is a new online deci
sion-support tool designed to help land 
managers set effective invasive plant 
management strategies by providing 
statewide maps of invasive plant distribu
tion, spread, management and suitability. 

26 <calweedmapper.cal-ipc.org> 

Meadows along the Truckee River in the 

Sierra Nevada foothills are susceptible to 

future invasive plants. 
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Through extensive partnerships with 
the Forest Service, county Weed 
Management Areas, and local watershed 
groups in the region, high-risk invasive 
plant populations will be eradicated from 
Sierra meadows that serve as critical 
habitat for climate adaptation. These pilot 
projects will inform future adaptation 
work on other Sierra Nevada meadows. 
Partners are well-situated for commu
nicating the project’s accomplishments, 
and will work to ensure the long-term 
sustainability of the effort. 

Partners 

» California Department of Fish and 
Wildlife 

» California Invasive Plant Council 
» El Dorado County Department of 

Agriculture 
» Eldorado National Forest 
» Nevada County Department of 

Agriculture 
» Pacific Gas and Electric Company 
» Placer County Department of 

Agriculture 
» South Yuba River Citizens League 
» Tahoe National Forest 
» Truckee River Watershed Council 
» U.S. Forest Service 

“Controlling invasive plants helps 
keep meadow habitats healthy 
so they can continue to suppor t 
wildlife and native plants as the 
climate changes. It’s a proactive 
measure that may make these 
habitats more resilient to climate 
change.” 
—ED KING, PLACER COUNTY AGRICULTURAL 
COMMISSIONER’S OFFICE 

Sn APSHOT 

Vessel Discharge Standards 
to Reduce Invasive Species 

In 2013, EPA issued a revised Vessel 

Discharge Permit for discharges of 

water from ships, including discharges 

of ballast water that have been associ

ated with the release of invasive aquatic 

species. EPA finalized new, more stringent 

effluent limitations to replace the weaker 

limitations in the 2008 Vessel General 

Permit for ballast water. These changes 

will achieve significant reductions in the 

number of living organisms discharged via 

ballast water into waters subject to this 

permit. EPA has set the effluent limit for 

ballast water as numbers of living organ

isms per cubic meter discharged (i.e., as 

a maximum acceptable concentration) 

because reducing the concentration of 

living organisms will reduce densities of 

potential invasive species discharged in a 

vessel’s ballast water.27 

27 <www.epa.gov/npdes/pubs/vgp_ 
over view2013.pdf> 

Heightened Awareness 
for Emerging Pathogens 

USDA APHIS Veterinary Services 
(VS) is developing and resourcing 
new approaches to identify and assess 
emerging pathogens. The recent detec
tion and spread of pathogens such as 
corona viruses in swine in the United 
States demonstrates the need to increase 
our awareness of emerging patho
gens of terrestrial and aquatic animals 
throughout the world, our under
standing of the risk they may pose to 
animal health in the US, and improve 
measures to prevent entry and spread of 
the pathogens of concern. VS is currently 
finalizing an emerging diseases frame
work document to provide direction and 
consistency to this approach. 

Engaging in emerging disease detection 
and response is not new to Veterinary 
Services. Since 2001, VS strategic plans 
have incorporated identification and 
response to emerging diseases within 
the major goals. The strategic approach 
being developed will incorporate new 
approaches, advanced technologies, and 
improved communication capabilities 
in order to enhance the ability to iden
tify and respond to emerging diseases of 
concern. 
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Strategy 7.4: Reduce destructive 
capture practices, over-har vesting, 
and illegal trade to help increase 
fish, wildlife, and plant adaptation. 

Destructive capture practices of various 
species—whether birds, fish, marine 
mammals, or turtles—can have signifi
cant, biological, economic, and social 
impacts as well as reducing the ability of 
populations to adapt to the impacts of 
climate change. NOAA is leading efforts 
to reduce destructive marine capture 
practices such as by-catch through the 
National Bycatch Program. 

Sn APSHOT 

Bycatch Reduction 
Engineering Program 

Preventing and reducing bycatch is a 

shared goal of fisheries managers, the 

fishing industr y, and the environmental 

community. The cumulative ef fects of 

bycatch on cer tain fish populations is 

already a major threat, and reducing this 

impact is a critical par t of ensuring popu

lations are healthy and resilient enough 

to be able to adapt to additional climate 

change stressors. 

The Bycatch Reduction Engineering 

Program (BREP) is a par t of NOAA’s 

National Bycatch Program. The mission of 

the BREP is to develop technological solu

tions and investigate changes in fishing 

practices designed to minimize bycatch of 

fish including sponges and deep sea and 

shallow, tropical corals, and protected 

species. The BREP also intends to mini

mize bycatch injur y and mor tality including 

post-release injur y and mor tality. The 

BREP awards grants to reduce bycatch 

and post-release mor tality in commercial 

and recreational fisheries. 

Summary & Conclusion 
Across the countr y, the agencies responsible for 

managing fish, wildlife, and plants are working with 

par tners and stakeholders to take concrete steps 

to address the current impacts and future threats of 

climate change on these valuable resources and the 

impor tant ser vices they provide. 

Well before the Strategy was developed, federal, tribal, state, and local governments 
and conservation partners had initiated a variety of efforts to help prepare for 

and respond to the impacts of climate 
change. Successful implementation of the 
Strategy into the future will take commit
ment and resources by both government 
and non-government entities. The exam
ples highlighted in this report are not a 
comprehensive accounting of what has 
been accomplished, but rather provide 
examples of the diversity of projects, 
scales of planning, and partnerships 
that are being utilized to respond to the 
impacts climate change. 

The Strategy was designed to build on 
and assist these efforts across multiple 
scales and organizations by collectively 
identifying the major strategies and 
initial actions needed to help our valu
able living resources in the face of climate 
change. The Strategy recommended over 
100 actions that were organized into 
23 strategies under seven major goals.  
For this report, 100 case studies were 
voluntarily submitted, by members and 
partners of the Joint Implementation 
Working Group, describing projects 
being implemented by over 350 different 

partners at the federal, state, tribal, 
and local levels. This Progress Report 
includes case studies showing promising 
work in all 23 of the strategies. 

The majority of the climate change adap
tation projects were reported under 
goals four and five, suggesting that 
many agencies are already working to 
“Increase Knowledge and Information” 
and to “Support Adaptive Management.” 
These projects include efforts to under
stand the impacts of climate change and 
completing vulnerability assessments 
of species and habitats. Fewer projects 
were reported under goal six: “Increase 
Awareness and Motivate Action.” This 
represents a large opportunity for agen
cies that interface with the public and 
industry groups to better communicate 
with and engage constituents in under
standing and encouraging action to 
combat climate change. 

The Strategy and the diverse adaptation 
work that has already been initiated or 
completed by a wide range of partners 
are part of a significant collective effort to 
safeguard the nation’s fish, wildlife, and 
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plants, and the communities and econo
mies that depend on them in a changing 
climate. Although this report identifies 
critical actions that are being taken now, 
a challenging task lies ahead. The success 
of climate adaptation relies on continuing 
action by federal, tribal, state, and 
local governments and many partners. 
In particular, this will include imple
menting the plans and recommendations 
that result from many of the ongoing 
efforts reported here. In addition, there 
is still much to be learned about the 
specific impacts of climate change and 
the responses of plants, wildlife, and 
ecosystems. A successful response to this 
challenge must include increased engage
ment from agencies, managers and 
partners at all levels. 

When the Strategy was released, the 
intent was to inspire realistic action on 
climate adaptation. The projects in this 
Progress Report serve as further exam
ples and motivation for useful projects 
that can be successfully undertaken 
across the country. They help illustrate 
that any organization, large or small, can 
engage with federal, state, tribal, and 
local partners to improve the resiliency 
of ecosystems to the impacts of climate 
change. 

To date, these projects have been under
taken because of the foresight, initiative 
and energy of those involved. They are 
not yet the result of a major, integrated, 
and coordinated effort to respond to the 

expected impacts of climate change on 
our living natural resources. Such an 
effort is needed and the Strategy provides 
a framework for its development. 

Appendix. All submitted 
case studies 

The following table lists the title, location, 
submitting agency, and habitat type for 
all of the case studies that were submitted 
during the production of this report. The 
table is arranged by location and divided 
in to seven different regions. These 
regions are Alaska, the Pacific Islands, 
West, Midwest, Southeast, Northeast, 
and National. The JIWG was only able 
to include full descriptions of about half 
of these projects in this Progress Report. 
For more information about any of these 
projects, including a list of partners, 
please contact the JIWG. 

These case studies will be available online 
at <wildlifeadaptationstrategy.gov>. 
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 TITLE LOCATIOn SUBMITTInG AGEnCY HABITAT TYPE 

Alaska 

Berries in Decline South Central Alaska Nor th Pacific LCC Arctic 

Developing Baseline Data to Respond to Coastal Change Alaska NPS Arctic 

Integrated Ecosystem Model for Alaska Alaska USGS Multiple 

Restoring Access to Salmon Habitats Alaska Chickaloon Tribe Inland Water

 Pacific Islands 

Coral Adaptations at National Park of American Samoa American Samoa NPS Marine 

Pacific Islands Climate Change Cooperative Hawaii and Pacific Island 

territories 

PICCC All 

West 

A Coupled Assessment of Climate Change Washington and Oregon Nor th Pacific LCC Inland Water/Marine 

Bear River Estuar y Restoration Washington National Fish Habitat 

Par tnership 

Coastal/Inland Water 

Birds of the Nor th Pacific Nor thern California, Oregon, 

Washington 

Nor th Pacific LCC Multiple 

BLM Regional Mitigation Strategy Nevada BLM Shrubland 

Brancifor te Creek Dam Removal California National Fish Habitat 

Par tnership 

Inland Water 

California DFW Climate College California California DFW Multiple 

Climate Change and Assisted Migration Idaho USFS Multiple 

Climate Change and Southwestern Terrestrial Species Southwest USFS Multiple 

Coastal Ecosystems and Climate California, Oregon, 

Washington 

Nor th Pacific LCC Coastal 

Conner Creek Barrier Removal Project California National Fish Habitat 

Par tnership 

Inland water 

Conser vation Planning Atlas Nor th Pacific Nor th Pacific LCC Multiple 

Developing Regional Invasive Plant Strategies California California DFW Grassland/Shrubland 

Ef fects of Climate Change on California Coast California USGS Coastal 

Ef fects of Climate Change on Nor thwest Cheatgrass NV, OR, ID USGS Grassland/Shrubland 

Improving Salmon Habitat on the Upper Quinault River Olympic Peninsula, WA Quinault Tribe Inland Water 

Integrated Scenarios of Climate, Hydrology, and Vegetation Nor th West US USGS inland water 

Local Outreach Coastal Response Modeling California USGS Coastal 

Managing Yellowstone Cutthroat Trout under Climate Change ID, WY, UT, NV, and MT NPS Inland Water 

Nor th Cascadia Adaptation Par tnership Washington NPS Multiple 

Nor thwestern Tribal Forest Improvement Washington Quinault Tribe Forest 

Pacific Coast Sea-Level Rise Modeling California, WA, OR FWS Coastal 

Pacific Nor thwest Tribal Climate Change Project Oregon U. of Oregon Multiple 

Pacific Nor thwest Vulnerability Assessment WA, OR, ID Washington State Multiple 

Restoration of the Salmon Creek Delta California FWS Coastal 

Rio Grande Water Fund New Mexico TNC Inland Water/Forest 
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 TITLE LOCATIOn SUBMITTInG AGEnCY HABITAT TYPE 

Sagebrush Conser vation Western U.S. BLM Grassland/Shrubland 

San Francisco Bay Wetland Restoration California NOAA Coastal 

San Francisco Conser vation Lands Network San Francisco Bay Area FWS Multiple 

Saving Hotter and Dr yer Cienaga Habitat on Pitchfork Ranch Grant County, Southwest New 

Mexico 

AT and Cinda Cole Shrubland/Inland 

Water 

Strengthening Meadow Resiliency California California DFW Grassland/Shrubland 

Suppor ting Colorado’s Vulnerability Assessment Colorado FWS Multiple 

Traditional Gathering Calendar South-central Alaska to 

Nor thern California 

Nor th Pacific LCC Multiple 

Vulnerability Assessment of California Vegetative Communities California California DFW Multiple 

Washington Connected Landscapes Washington Nor th Pacific LCC Multiple 

Yakima River Basin Integrated Plan Washington WA DFW Inland Water 

Midwest 

Brook Trout Vulnerability Driftless Area Wisconsin, Michigan Wisconsin DNR Inland Water 

Climate Change and the Ceded Territories Great Lakes Region GLIFWC Multiple 

Determining Ef fects of Climate Change on Streamflow Nor th Central US USGS Inland Water 

Ef fects of Climate Change on Woody Encroachment MT, ND, SD, WY, NE USGS Grassland/Shrubland 

PFW Program Climate Adaptation Restoration USFWS Mountain Prairie 

Region 

FWS Inland Water 

Planting Future Forests in Nor thern Minnesota Minnesota TNC Forest 

Protecting Coldwater Fish in Minnesota Minnesota MN DNR Inland Water 

Southeast 

Acton on Adaptation Cape Romain NWR South Carolina FWS Coastal 

Albemarle-Pamlico Adaptation Project Nor th Carolina FWS Coastal 

Alternative Futures for Florida Keys Florida Keys Florida Fish and Wildlife 

Commission 

Multiple 

Assessing Climate-Sensitive Southeast Ecosystems Southeast USGS Multiple 

Buying Time Against Rising Seas Florida FWS Coastal 

Gulf Coast Climate Vulnerability TX, LA, MS, AL, and FL FWS Coastal 

Lower Keys Marsh Rabbit Adaptive Management Florida Keys FWS Coastal and Inland 

Water 

Pocosin Lakes NWR Peatland Restoration Nor th Carolina FWS Coastal 

Resilient Sites in the Southeast Southeast US (NC, SC, GA, 

FL, Al, TN, KY, WV, and VA) 

TNC Multiple 

Sea Tur tle Vulnerability Assessment Florida USGS Marine/Coastal 

Southeast Conser vation Adaptation Strategy SE United States GCPO LCC (FWS) Multiple 

Tennessee Dam Removal Tennessee Tennessee DFW Inland Water 

West Tennessee Vulnerability Assessment Tennessee GCPO LCC (FWS) Multiple 
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 TITLE LOCATIOn SUBMITTInG AGEnCY HABITAT TYPE 

northeast 

Building Resilient Fisheries and Communities Through 

Diversification 

Maine NOAA Marine 

Central Appalachians Essential Forests and Key Connectors Central Appalachian Forests 

(PA, MD, WV, VA, KY, TN) 

TNC Forest 

Climate Change and Water fowl Populations Mar yland USGS Coastal 

Climate Change Impacts on Nor theast Forests Nor theast USGS Forest 

Coastal Vulnerability and Wetlands Impact Assessment Hurricane Sandy Nor theast USGS Coastal 

Dorchester County SLR Assessment and Strategy Mar yland FWS Coastal 

Habitat Vulnerability Assessment for Wintering Black Ducks Chesapeake Bay USGS Coastal 

Landscape Scale Conser vation in the White-Moose New Hampshire, Maine Trust for Public Land Forest 

Maine Fishermen’s Climate Roundtables Maine NOAA Marine 

Modelling for Virginia’s Wildlife Action Plan VA, MD, DE, WV Virginia DFW Forest 

Resilient Sites in the Nor theast Nor theast and Mid-Atlantic 

US and Maritime Canada 

TNC Multiple 

Taunton Mill River Restoration Massachusetss TNC Inland Water 

national 

Adaptive Management Benchmarks National DOD All 

Climate Academy National AFWA Multiple 

Climate Change in Coastal and Estuarine Land Conser vation National NOAA coastal 

Climate Change Planning, Refuge System National FWS Multiple 

Climate.gov 

National NOAA All 

Climate-Smar t Sancturies National NOAA Marine 

Coral Reef Resilience National NOAA Marine 

Digital Coast National NOAA Coastal 

Engaging Youth with Climate Change National NPS Multiple 

Facilitating Tribal Climate Change Adaptation Planning National ITEP Multiple 

Heightened Awareness for Emerging Pathogens National APHIS Multiple 

Interpreting Climate Change National NPS Multiple 

Monthly Climate Change Webinars National NPS Multiple 

National Climate Assessment, Forest Sector Repor t National USFS Forest 

National Climate Change Wayside Project National NPS Multiple 

National Phenology Network National USGS Multiple 

NWRS CC Engagement Strategy National FWS Multiple 

Promoting Aquatic Connectivity and Fish Passage National FWS Inland Water 

Promoting Aquatic Connectivity and Fish Passage National EPA Multiple 

Using Sentinel Sites to Manage Natural Resources National NOAA Coastal 

Water Resource Inventor y and Assessment National FWS Inland water 

Watershed Vulnerability Pilot Assessments Multiple USFS Inland Water 

WeatherBlur National NOAA Coastal 
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Washington Post 

The West is bone dry. Here's how to help 
By Ji m Tankersley October 15, 2014 
[Photo] 
FIREBAUGH, CA - FEBRUARY 25: A tractor moves an uprooted almond tree into a shredder 
at Baker Farming on FebnJary 25, 2014 in Firebaugh, Caltfornia. Almond farmer Barry Baker 
ofBaker Farming had 1, 000 acres, 20 percent, ofhis almond trees removed because he doesn't 
have access to enough water to keep them watered as the California drought continues. (Photo 
by Justin Sullivan/Getty Images) 

Drought is rampant these days in many parts of the American West, so consider this a pretty 
sweet gift: You've just been given the rights to some water. An acre-foot of it, to be exact, which 
is roughly enough to fill an NBA basketball coutt so the water laps at the bottom of the 
backboard. Your job is to tum around and use that resource in the most valuable way possible. 
You've got three choices. 

You could grow alfalfa in California and ship it to China, to feed its cows and its growing 
appetite for dairy products, and earn about $1,000, according to calculations by University of 
Arizona law professor - and water expert - Robert Glennon. You could grow lettuce in Arizona 
and earn about $6,000. Or you could produce tens of thousands of microprocessors for laptop 
computers and walk away with a cool $13 million. 

You're probably not picking the alfalfa, right? Well, a lot ofwestern water users are. That crop 
alone - just alfalfa - consumes one-eighth ofCalifornia's fresh water, according to a paner out 
today from the Hamilton Project at the Brookings Institution. Many California farmers still grow 
alfalfa year-round, using what's called flood irrigation, a technique that allows a lot ofwater to 
evaporate in the hot summer sun before it ever reaches the soil. 

They do that because America's water markets often don't work very well . As Glennon writes in 
another new Qa~ for Hamilton, the way local, state and federal government allocates water can 
discourage the sort ofmarket trading that should help get the resource in the hands of the 
people who will put it to its most valuable use. This has long been true in the West, where water 
rights can be passed down for more than a century and the law encourages sucking as much ·from 
the ground and the streams as you can possibly make use of 

But now, as drought rages and climate change raises the risk of future droughts, and as the 
western population continues to grow, Glennon says America needs better functioning markets 
to maximize the water it has available - or risk leaving a lot ofpeople poor and thirsty in the 
tuture. 
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''We need to use price signals to price water appropriately and encourage conservation," he said 
in an interview. What we have now, he added, is "a government bureaucracy that gives the most 
powerful interests all the water they want, for low cost." 

Glennon's recommendations are quite technical but boil down (pun intended) to simple 
principles: improving the reliability ofwater supplies, reducing the strain on already dwindling 
groundwater stocks and, most importantly, making it easier for people who own water rights to 
sell or trade them in order to maximize their value - unleashing one of the most powerful 
principles in economics. 

A freer water market would almost certainly revolutionize water consumption in the West. 
You'd see more high-priced crops like almonds and fruit, less alfalfa for export, probably fewer 
dairy farms in California and perhaps more microchip manufacturing. "It would change the 
economy," says B ill Phill imore, executive vice president of the Paramount Farming Company in 
California's Central Valley, which is the world's largest almond and pistachio grower. "Ifpeople 
who owned water rights could make more money by selling them rather than using them locally, 
and they could move it ... I'm absolutely certain it would change the face ofwater use in 
California." 

For the market to work best, Phillimore says, the government needs to play by the market's rules, 
too. Iffederal officials hold back water to, for example, protect endangered fish, they should pay 
the going rate for that use. (They could also reserve a set allocation every year for public use and 
buy extra if needed.) All these proposed reforms would be politically tough to pull off, but that 
one - because state and federal governments have so many laws and treaties 
governing their water responsibilities - might be the toughest. Still, it's important in markets for 
people to know what they own, so they can know what they need and know what they can sell. 
That's how $1,000 becomes $6,000, or even $13 million. 

Jim Tankersley is the editor of Storyline, where he explains complex public policies and 
illuminates their human impact. 

http://www.washinbTtonpost.com/news/storyline/wp/2014/10/15/the-west-is-bone-dry-heres-how
to-help/?hpid=z 10 
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October 8, 2014 

Council on Environmental Quality 
Attn: Horst Greczmiel 
722 Jackson Place NW 
WAD.C. 20503 

Dear M_r. Greczmiel: 

The following are comments on the Notice of Availability, Request for Public comments on 
Draft Guidance on Effective Use ofProgrammatic National E nvironmental Policy Act Reviews, 
published in the Federal Register ( 79 FR 505 78, August 25 , 2014). 

Please review the Bureau ofReclamati.on's 2011 Draft Programmatic Environmental Impact 
Statement Yakima River Basin Integrated Water Resource Management Plan Benton, Kittitas, 
Klickitat, and Yakima, Counties, Washington (BuRec Yakima Plan PElS) as an example of a 
DPEIS that violates NEP A and the CEQ NEP A regulations. 
See: http :1/www. usbr. gov/pn/programs/yrbwep/reports/DPEIS/DPEIS. pdf 

1. Sec. IV.A.l Purpose and Need 
CEQ's proposed policy states that the purpose and need for a PElS ''needs to be broad enough so 
as to avoid eliminating reasonable alternatives .. . " As shown below, the BuRec's Yakima Plan 
PElS was based on a narrow pre-selected "plan," with a predetermined objective ofproviding 
Yakima irrigators with at least two new controversial dam storage projects, and failed to include 
reasonable alternatives. 

In addition, the BuRec's Yakima Plan DPEIS proposed elements are not all on the same 
"programmatic" level. For example, one element, the Cle Elurn Darn Fish Passage Facilities and 
Fish Reintroduction Project, already had a project level FEIS issued in April 2011. 
See: http://www. usbr.gov/pn/programs/eis/cle-elum/final/feis-cle-elum0420 1l .pdf 

Another element, the Cle Elum three-foot pool raise project was authorized for implementation, 
including construction, under the Yakima River Basin Water Enhancement Project (YRBWEP) 
Title XII (Public Law 103 -434, 108 Stat. 4526 U.S. Code), October 31, 1994. 

The DPEIS (page 2-1) states that only the Integrated Plan meets the objectives outlined in the 
Purpose and Need statement. The purpose ofNEPA is to provide decision makers with an 
analysis of alternatives and potential significant adverse impacts. As shown below, the BuRec 
handpicked a "Workgroup" to select a narrowly defined purpose and need, which then developed 
a plan without alternatives, other than the required no-action alternative. 

2. Sec. IV.A.4. Alternatives 
The NEPA regulations (40 C.F.R. 1502.14) provide that the Alternative section "is the heart of 
the environmental impact statement." 40 C.F .R.l502.14(c) requires federal agencies to "Include 
reasonable alternatives not within the jurisdiction ofthe lead agency." 
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The BuRec's Yakima Plan DPEIS did not provide a range of alternatives as called for by NEPA, 
but rather only a single plan made up ofa mishmash of multiple elements - from land acquisition 
to the constmction ofmassive new irrigation storage dams, to previously approved projects - and 
a "no-action" alternative. The Yakima Plan includes a proposed new Bumping Lake Dam within 
the Okanogan-Wenatchee National Forest that would flood ancient forests and habitat for ESA 
listed bull trout and Nmthern spotted owls, and a proposed Wymer Dam that would flood greater 
sage grouse (an ESA candidate species) habitat. Therefore, a range of alternatives should have 
been provided, including a non-stmctural alternative with water conservation and water 
marketing, crop insurance, coupled with reducing the demand for irrigated water tluough 
selection of less water-demanding crops. Changes to Washington water law to make all Yakima 
Basin irrigators proratable is a reasonable alternative not within the jurisdiction of the Bureau 
that should have been included. 

In addition, the BuRec mischaracterized the no action alternative . DPEIS Sec. 2 .3 No Action 
Alternative states that under the No Action Alternative the BuRec would do nothing to expand 
programs to protect or enhance fish habitat, would not implement enhanced water conservation, 
market reallocation, or groundwater storage. This is not correct. For example, both federal and 
state agencies are obligated to carry out recovery plans for listed ESA species. The DPEIS 
documents hundreds ofthousands ofacre-feet ofwater conservation savings that can be carried 
out in the Yakima River basin. Limiting the no~action alternative to only projects authorized 
with funding for implementation is an artificial constraint. As noted above, one element, the Cle 
Elum Dam Fish Passage Facilities and Fish Reintroduction Project, already had a project level 
FEIS issued in April 2011, and yet this was not included as a stand-alone project that could 
proceed without the Yakima Plan. 

3. Sec. IV. B.2 Public Involvement 
CEQ's proposed policy states that outreach should begin as early as possible - even in advance 
offormal scoping periods - to afford the public a meaningful opportunity to comment on and 
shape the NEPA review. This is especially true when proposals for controversial zombie dams 
such as Bumping and Wymer are proposed. For example, bills introduced in Congress to 
constmct the controversial Bumping dam failed to pass in Congress in 1979, 1981, and 1985. 
However, a meaningful opportunity to comment on and shape the NEPA review is impossible 
when the B uR.ec, the agency in charge of developing the DPEIS, controls the underlying 
planning process in such a way as to hamper and hinder public involvement. 

The Yakima <<Workgroup" established by the Bu.R.ec should have been formed under the Federal 
Advisory Committee Act. Instead the BuRec (together with the Washington State Department of 
Ecology) selected a 20 member work group with only a single environmental organization at the 
table. The BuRec established Workgroup Subcommittees without public notice of 
Implementation Subcommittee meetings that remain closed to the public. The Workgroup 
meeting agendas allowed the Workgroup to approve actions and only allow public comment at 
the end of Workgroup meetings after decision making took place. 

The draft CEQ policy fails to correct how Federal agencies, such as the BuRec manipulate the 
NEP A pub! ic comment process. For the Yakima Plan DPEIS, the BuRec provided a longer 
comment period for scoping comments than for comments on the DPEIS and refused to extend 
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the comment period as requested by: Endangered Species Coalition, Federation of Western 
Outdoor Clubs, Kittitas Audubon Society, Lower Columbia Basin Audubon Society, The 
Mazamas, The Mountaineers, Seattle Audubon Society, Sierra Club Washinbrton State Chapter, 
Western Lands Project, Western Watersheds Project, Wild Fish Conservancy. The BuRec also 
announced that it intended to issue the Final PElS barely three weeks after the end of the DPEIS 
comment pedod. Does this demonstrate to the public that the BuRec is unbiased and will 
respond to comments seriously on the DPEIS, as required by NEPA? Is it good NEPA policy for 
the BuRec to hold "public meetings" on the DPEJS during the work day at 1:30-3:30 PM and 
5:00-7:00 PM over the dinner hour? 

Was it good NEPA policy to have the Yakima Workgroup adopt a new. Yakima Plan element to 
establish two new National Recreation Areas on the Okanogan-Wenatchee National Forest dedicated to 
motorized recreation and off~road vehicles on public land after the close of comments on the DPEIS? 
See: 
htlp://washington.sicrraclub.org/uppercol/ucr/yakima/mediai.Entries/20 13/2/15 _The_ Other_Side_of_the_Story_ Yakima_ Wa 
ter_Pian_ l.html 

4. Impacts on Fish and Wildlife Coordination Act 
The BuRec's slight of hand in the Yakima P lan PFEIS of lumping previously authorized specific 
projects in with more general program elements has other negative consequences. The Yakima 
Plan PFEIS included three existing BuRec dam modifications: The Cle Elum Pool Raise, 
Keechelus-to-Kachess Conveyance, and Kachess Inactive Storage projects. By including these 
proposed projects in the Yakima Plan PDEIS, the BuRec was able to avoid answering comments 
on specific impacts to fish and wildlife in the PFEIS. 

Now, the DEIS for the Cle Elum Pool Raise (Appendix F~September 2014) contains an emai l 
from Gwendolyn Christensen, BuRec, to Jessica Gonzales, USFWS, dated July 29, 2013, stating: 

"As we have discussed, the Fish and Wildlife Coordination Act (FWCA) Report prepared 
by the U.S. Fish and Wildlife Service for the Yakima River Basin Integrated Water Resource 
Management Plan (Integrated Plan) Final Programmatic Environmental Impact Statement 
(Reclamation, March 2012) is sufficient for future projects undertaken for the Integrated Plan, 
including Cle Elum Pool Raise, Keechelus-to-Kachess Conveyance, and Kachess Inactive 
Storage. Separate FWCA reports for these projects are not required." 

In other words, the BuRec previously proclaimed that the Yakima Plan was a "programmatic" 
EIS and that specific impacts would be addressed as part of individual project EISs. Then when 
an individual project ETS is issued, the BuRec dismisses the need for individual FWCA reports. 
This is an abuse of the programmatic EIS process. 

5. EPA and Programmatic EIS Review 
EPA Region X provided comments on the DPETS for the Yakima Plan under Sec. 309 of the 
Clean Air Act on January 3, 2012. EPA's review role includes review ofwhether the lead 
agency has incorporated all reasonable alternatives and impact mitigation measures in the 
planning and development of projects. 
See: http :1Ienergy. gov/sitcs/prod/filcs/ ncpapub/nepa_documents/Re_dDont/G~EPA
reviewing federal _actions.p_d.f 
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EPA gave the DPEIS a rating ofEC-2 (Environmental Concerns - insufficient information). 

However, EPA failed to object to the release of a DPEIS that did not have a range of alternatives. 

EPA also failed to note that several of the Yakima Plan Helements" were actually site specific 

projects, such as the Cle Elum Pool Rise, which has already been authorized by Congress in 

1994, or the Cle Elum fish passage project, which had a project specific EIS prepared in 20 11. 

Rather than focus on NEPA compliance, EPA issued a cheerleading letter supporting the 

BuRec's efforts to develop the Integrated Plan, based on a BuRec selected "Workgroup," 

including a Workgroup Implementation Subcommittee closed to the public. EPA was overly 

influenced by a small "stakeholders group'' at the expense of the public interest. 

See: htt ·//yoscmitc. crnt , gO\'/OCC<tflv~is. nsf/%28PDFVie\\%29/20110389/$filc/20 1101R9.PDF?OpcnElcmcnt 


EPA Region X provided a one page comment letter on the FPEIS for the Yakima Plan under Sec. 

309 of the Clean Air Act on March 19, 2012 . Again, EPA failed to note that the FPEIS has no 

range ofalternatives or that the "programmatic" EIS actually contains site specific projects or to 

address potential adverse water quality impacts to the Yakima River from new irrigation storage 

dams, or the loss ofendangered species habitat. 

See: hup://yosemite.epa. gov/oeca/webeis. nsf/%28PDFView%29/20 1200.J.l/$fi lc/20 120044,_PDF?O~nEicment 


SUMMARY 
Whil e NEPA provides for tiering and programmatic EISs (40 C.F.R. Sec. J502 .20, Sec. l508.28), 
it is an abuse of the NEPA EIS process: 

for the BuRec to avoid a true alternatives review by limiting a DPEIS to only one pre-selected 
plan and a ((no~action" alternative 
for the BuRec to mischaractcrizc the "no-action a lternative" as meeting a previously selected 
need/objective, but not including separate stand-alone previously authorized project elements 
for the BuRec to mix prograin clements with site~specific and previously authorized project 
elements 
for the BuRec to include a major element in the Yakima Plan involving NRAs and ORVs with 
significant adverse environmental impacts after the close ofcomments on the PDEIS 
for the BuRec to issue a programmatic EIS and then inform USFWS that no further Fish and 
Wildlife Coordination Act reports arc required for specific project elements 
for EPA to act as cheerleader for a plan, rather than take their EIS review; comment, and rating 
responsibilities seriously. 
for CEQ to allow this to take place without review or comment. 

In summary, CEQ's Guidance on Effective Use ofProgrammatic NEPAReviews must address 
and eliminate the abuses of the NEPA process as documented in the BuRec example above. 
Please send me a copy ofany final policy adopted. 

David E. Ottman 
Attorney-at-Law 
7043 22nd Ave N .W . 
Seattle, W A 98117 
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WA SH ING T ON ST ATE 
DEPARTM E N T O F RECLAMATION •: CO LOGYManaging ~aer in the West 

Contact: Wendy Christensen, 609-676-5848, ext. 203 Derek Sandison, 609-467-7120 

Agenda 


Yakima River Basin Water Enhancement Project Workgroup 

December 17, 2014, 9:30AM to 12:30 PM at Yakima Arboretum, 1401 Arboretum Dr., Yakima WA 

Jlm! 
9:30- 9:35 Welcome/Introductions and Agenda Overview 

Ben Floyd, Anchor QEA 

9:35 - 10:00 Executive/Subcommittees Updates 
Derek Sandison, Ecology; Wendy Ct1ristensen, Reclamation and Subcommittee Chairs 

10:00 - 1 0:45 WSU Economics Study Results 
Jonathon Yoder, WSU 

10:45- 11 :00 Implementation Committee Update 
Derek Sandison, Ecology and Implementation Committee 

11 :00 - 11 :20 Break 

11:20 - 12:10 Technical Work Update 
Wendy Christensen, Reclamation; Andrew Graham, HDR; Walt Larrick, Reclamation, Mike 
Livingston, WDFW Jeff Tayer, Habitat Subcommittee and Scott Revell, Water Use 
Subcommittee 

12:10-12:25 Workgroup - Roundtable Discussion 
Ben Floyd, Anchor QEA 

12:25 Public Comment 

Adjourn 

2015 Meetings- March 11, June 3, September 9, December 16, 9:30AM at the Yakima Arboretum 

For additional Information, see the reports and documents available at this link: 
http://www.usbr.gov/pnlprograms/yrbwep/2011 integratedplan/index.html 

•workgroup facilitation by Ben Floyd, Anchor QEA as a subconsultant to HDR, under contract to the Bureau of Reclamation 

http://www.usbr.gov/pnlprograms/yrbwep/2011


 

 

U.S.  Department of the Interior 
Bureau of Reclamation 

*Contact: Wendy Christensen, Columbia-Cascades Area Office, (509) 575-5848, ext.  203 
 Derek Sandison, Washington State Department of Ecology, (509) 457-7120 
 
 
Meeting Notes 
Yakima River Basin Water Enhancement Project (YRBWEP) 
Workgroup  
 
December 17, 2014 
Yakima Arboretum, Yakima WA 
 
Welcome, Introductions and Agenda Overview 
Ben Floyd, Anchor QEA meeting facilitator, welcomed the Yakima River Basin Water Enhancement 
Project (YRBWEP) Workgroup members and other attendees, led introductions, and provided an 
overview of the agenda.  These notes summarize highlights from the presentations, Workgroup 
comments and public comments.  For more detail, please see the full presentations which are available 
on the project website http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html 

Executive Committee and Subcommittee Updates 
Wendy Christensen, Reclamation, discussed the Western Watershed Enhancement Partnership 
(WWEP).  The U.S. Department of the Interior and U.S. Department of Agriculture have launched this 
partnership to support investments in building resilience for critical water resource infrastructure.  The 
partnership will work to increase forest resilience, improve water quality, and reduce the risk of 
catastrophic damage from wildfire.  The two departments selected the Yakima River basin as a pilot for 
watershed enhancements; Reclamation and the Forest Service are collaborating on a Memorandum of 
Undedrstanding to implement watershed and forest health projects throughout the basin.  Wendy also 
noted that the Deputy Secretary of the Interior plans to sign a proclamation acknowledging the common 
goals of the WWEP and the Integrated Plan to restore, protect and maintain watershed health. 

Derek Sandison, Department of Ecology, discussed the $30 million proposal for the Integrated Plan 
included in the Governor’s 2-year capital budget for the State of Washington.The proposal includes $10 
million for water supply, $10 million for fish passage, $5 million for habitat improvement, and $5 
million for water conservation initiatives.    

Habitat Subcommittee 
Jeff Tayer, Subcommittee Chair, summarized the Habitat Subcommittee’s activities.  The subcommittee 
recently developed the $5 million habitat improvement proposal elements included in the Governor’s 
capital budget request described above.   This proposal encompasses a range of projects including fish 
passage on tributaries, floodplain protection, and habitat restoration.  The subcommittee also 
coordinated the development of a proposal for the federal Natural Resources Conservation Service 
(NRCS) Regional Conservation Partnership Program (RCPP).  Lisa Pelly, Washington Water Project, 

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
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Trout Unlimited, explained that the final NRCS RCPP proposal was submitted in October.  This $15 
million proposal included a variety of Integrated Plan projects.  The Yakama Nation also submitted a 
separate RCPP proposal for on-reservation actions, complementary to the off-reservation Yakima basin 
proposal . Although the NRCS has asked other regions submitting grant requests to reduce their funding 
request, Lisa has not received this request for the Yakima basin for the Integrated Plan proposal.  Lisa 
noted that the NRCS selection process has been delayed; she hopes to receive their response in January.               

Watershed Land Conservation Subcommittee 
Peter Dykstra, Subcommittee Chair, discussed the subcommittee’s recent activities.  Public agencies 
have now acquired or will soon complete acquisition of approximately 55,000 acres of upper watershed 
forested lands targeted in the 2012 Watershed Land Conservation Subcommittee Proposal and the 
Subcommittee considers that component of the plan to be complete.  Shrub-steppe land acquisitions are 
still underway and a 2,900 acre acquisition was recently made in Cowiche Canyon.  The subcommittee 
has begun proposing special designations for certain stream reaches in the Cle Elum River watershed; 
however it is waiting for the Forest Service to complete its Forest Plan revision process before proposing 
designations on other federal lands or waters.   

Water Use Subcommittee 
Scott Revell, Subcommittee Chair, summarized the Water Use Subcommittee efforts.  The 
subcommittee recently developed the $5 million water conservation proposal elements included in the 
Governor’s capital budget request described above.  The proposal includes projects throughout the 
basin, with focus areas on priority reaches also important to salmon and steelhead recovery.  Most of the 
projects involve irrigation facilities but there is one municipal water conservation project proposed for 
the City of Yakima. The subcommittee will continue to identify potential projects for future funding 
opportunities. 

Outreach Subcommittee 
Michael Garrity, American Rivers, discussed the Outreach Subcommittee’s recent activities. The 
Subcommittee has nearly completed a short film about the Integrated Plan and expects the film to be 
available in February 2015.   

Joint Subcommittees Meeting 
Jeff Tayer, Peter Dykstra and Scott Revell shared that the Water Use, Habitat, and Watershed Land 
Conservation Subcommittees met jointly on December 11 to discuss areas of shared interest and 
opportunities to collaborate. Increased collaboration among the subcommittees can help the Workgroup 
continue to advance the plan in an integrated fashion. Through a unified approach, the Subcommittees 
can more closely work together to leverage opportunities that achieve overlapping goals. The three 
Subcommmittees also discussed developing an enhanced watershed-scale approach to achieve 
ecosystem restoration and water supply goals.  The three subcommittees will hold another joint meeting 
next summer, with ongoing coordination efforts occurring between now and then.       
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Washington State University Benefit-Cost Analysis of the Integrated Plan 
Jonathon Yoder, Washington State University (WSU), presented results from WSU’s Benefit-Cost 
Analysis of the Integrated Plan (the study team also included contributors from the University of 
Washington and consulting groups). As part of the 2013 State of Washington capital budget, the State 
Legislature directed WSU to prepare separate cost-benefit analyses for each proposed project in the 
Integrated Plan.  Benefits evaluated included improvements to fish populations, irrigation water 
reliability, and municipal water supply.  WSU consulted with YRBWEP Workgroup members and the 
HDR consulting team for available information, but carried out the analysis independently.  Consistent 
with direction from the Legislature, WSU used existing studies where possible, supplemented by 
primary research.  For example they used the same RiverWare model that Reclamation and the HDR 
team has been using, and they used the same basic framework and crop-valuation model as the 2012 
“Four-Accounts” analysis. 
 
The study took into account multiple variables including hydrologic modeling of the Yakima River 
basin, crop modeling in the region, water allocation and market processes, municipal conservation 
efforts and population growth, fish abundance and growth rates, climate conditions, and irrigation 
curtailment rates.   
 
When evaluating the full Integrated Plan, the study found a benefit-cost ratio less than 1:1 (i.e. costs 
greater than benefits) for each of the out-of-stream elements, and a benefit-cost ratio greater than 1:1 
(i.e. costs less than benefits) for fish production elements.  Overall, the study suggested the following net 
present values for each benefit category if the full Integrated Plan were implemented (assuming the 
moderate climate change and market scenario): 

• Agricultural Benefits: $117 million 
• Municipal Benefits: $32 million 
• Fish Benefits: $1 to $2 billion 

These results are lower than those estimated in the 2012 Four-Accounts Analysis conducted as part of 
the Integrated Plan.  The differences are due primarily to differences in the following areas:  

• they could not replicate the results of the crop valuation model (though their “proportional 
fallowing” run came close);  

• they used a different approach to modeling the frequency and severity of drought conditions,  
• their treatment of fish population baseline abundance and growth rates over time,  
• opportunities for water market development, and  
• valuation of water for municipal uses, where the WSU team believes the Four-Accounts analysis 

contains an error in how values were calculated.    

The changes in fish population estimates were not available when the WSU draft report was issued in 
late November so this information is new.  These changes from the draft to the final have a significant 
effect on the results, and Dr. Yoder apologized that the analysis was not completed and included in the 
draft so that the Workgroup and other reviewers could have seen it before the document was finalized.  
There are two key differences in this part of the analysis:  First, the study team found that fish are now 
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more numerous than they were in the late 1990’s when the fish valuation study used in the Four-
Accounts analysis was performed, so the value that the public places on adding more fish should now be 
lower.  Second, the WSU study team believes that the population growth rates assigned to fish in the 
Yakima River basin do not conform to observations of habitat restoration programs in other locations 
(40% per year growth rate in the fish population implied by the Integrated Plan Four-Accounts analysis, 
vs. only 5% per year growth rate observed in other locations). 
 
Dr. Yoder noted that non-market valuation is very difficult to do well. The Four-Accounts analysis of 
fisheries value was well done in this regard and used the best valuation information available. 
 
When evaluating the out-of-stream net benefits produced by individual projects under the moderate and 
most adverse climate scenarios, the study found that all projects had a benefit-cost ratio less than 1:1.  
Under the most adverse climate scenario, the Cle Elum Pool Raise (CEPR) project by itself and the 
combination of the Keechelus-to-Kachess Conveyance (KKC) plus the Kachess Drought Relief 
Pumping Plant (KDRPP) project produced benefit-cost ratios slightly greater than 1:1.   
 
The study also evaluated a range of water market scenarios from no trade to full trade.  Gains from trade 
are potentially substantial.  The study team recognizes that the actual market for water rights in the 
Yakima Basin may not function consistently with an economic model. The analysis therefore is best 
viewed as providing the “outer bounds” for market activity.  The market analysis included senior water 
rights in the Kittitas Valley, which were not included in the Four-Accounts analysis.   
 
When evaluating fish passage in individual reservoirs, the study found that all fish passage projects 
produced a benefit-cost ratio greater than 1:1.   Stream flow benefits could be achieved less expensively 
by purchasing water rights from agricultural users rather than constructing the proposed infrastructure 
projects.     
 
Evaluation of the full Integrated Plan showed that economic benefits are lower for each individual 
component when it is added to all of the other projects, compared with each individual project by itself.  
This illustrates “diminishing returns,” which is a common feature of economic systems. 
 
Further details of the analysis can be found in the Benefit-Cost Analysis of the Yakima Basin Integrated 
Plan Projects report which can be found at: http://swwrc.wsu.edu/category/research/ 
 
Workgroup Discussion: 

• Mike Leita, Yakima County: Why is there such a wide range in the results for fish benefits 
compared to the range reported for the agricultural and municipal benefits? The estimated range 
for fish benefits reflects the range of uncertainty in the fish abundance baseline.   

• Paul Jewell, Kittitas County: Over what period of time are benefits and costs evaluated?  The 
study calculates all net present values over a 100-year period using a 4-percent interest rate.  

http://swwrc.wsu.edu/category/research/
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• Michael Garrity, American Rivers:  Why is there a benefit-cost ratio of zero for conservation in 
the most adverse climate scenario?  In the Yakima RiverWare model, conservation actions only 
move water.  Conservation does not create new storage; instead conservation results in the 
reallocation of water.  Therefore, the analysis only considers the benefit from the reallocated use 
and its associated opportunity cost. 

• David Fast, Yakama Nation: Why would the benefit per project reduce as other projects are 
added?  This is a result of the law of diminishing returns.  As the amount of water available 
increases, consumers become less willing to pay for each additional unit of water.     

• Paul Jewell: Is the law of diminishing returns useful for this application since we are primarily 
concerned with water availability during drought years when there is not enough water stored? 
The law of diminishing returns also applies to the marginal benefit received from reductions in 
curtailment rates during droughts.     

• Peter Dykstra, Plauché & Carr, LLP: Are litigation costs included in the marginal cost of water?  
No, litigation costs associated with curtailment are not included.  However, transaction costs are 
included in the analysis and are applied per transaction, not per unit of water.  

• Tom Ring, Yakama Nation: Improvements in instream flow due to conservation also improve 
fish migration in tributaries.  The RiverWare Model does not capture this type of benefit.  Has 
this benefit been captured in the analysis in another way?  In addition to the RiverWare Model, 
WSU study participants also used the Yakima River basin fish productivity model.  However, 
tributary access benefits are likely not fully captured in the fish productivity model.   

• Michael Garrity: Delisting of steelhead is a potential benefit resulting from improved flows to 
tributaries.  This is an important benefit that should be attributed to conservation.   

• David Fast: Does the analysis consider operational benefits from improved reservoir storage 
management?  Yes, reservoir storage balancing (i.e., flip flop operations) is included in the 
RiverWare Model.  

• Jon Yoder: Note that the study uses a sampling distribution of historical curtailments between 
1925 and 2009 to model management of water shortages.   The analysis does not incorporate 
deficit irrigation practices. 

• Tom Ring: He notes that the approach used seems to view all sockeye in the Columbia River 
basin as the same.  Yet they are not the same to the Yakama Nation.  It matters that the 
Integrated Plan would restore sockeye in the Yakima basin.   

• Tom Ring: Regarding the analysis of market transfers, were water acquisitions based on water 
diversion rights or consumptive use?  Water acquisitions should be based on consumptive use, 
not water diversion rights.  In the Kittitas Valley the diversion quantities can be as much as 10 to 
20 times higher than the consumptive use.  So using the diversion quantities would significantly 
overestimate the water available for transfer.  Water acquisitions are based on water diversion 
rights.  Consumptive use is assumed to be the same across districts.        

• Mike Leita: We appreciate WSU conducting this analysis.  However, the theory does not reflect 
real world results. The time and resource constraints limit the ability for this economic analysis 
to account for social, political, and legal dimensions that are critical for understanding the basin’s 
water resources.  In the past, individual attempts to improve fish production or water supply have 
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failed.  A collaborative solution is necessary to achieve measurable improvements in fish 
production and water supply.  This comment is reasonable; a benefit-cost analysis is only one 
aspect of describing the situation.  Decision makers should consider this analysis along with 
other factors. 

• Paul Jewell:  In the report, does the acquisition of a new water source produce additional costs to 
the end-user?  The report recognizes that treatment and conveyance costs would be incurred. 
However, those costs to end-users would be separate from the Integrated Plan costs.         

• Paul Jewell:  Why was Kittitas County not consulted during the development of the study?  
There is a lot of information available on the actual costs of acquiring water for municipal and 
domestic uses. This experience shows that water acquisition costs are much higher than 
estimated by WSU, so the municipal benefits should also be higher.  The WSU study participants 
spoke with many entities involved in the Integrated Plan; because of limited time and resources 
we were not able to speak to everyone.   

• Dave Brown, City of Yakima:  As part of the Integrated Plan, the municipalities aim to reduce 
water consumption by 49,000 acre-feet.  Ultimately, the municipalities are “paying into” the 
Integrated Plan.  Is this type of commitment accounted for in the analysis?  The opportunity cost 
of this commitment is accounted for in the analysis. The analysis assumes that water users 
(irrigators, municipalities, and other entities involved) share the implementation costs.   

• Sean Gross, National Marine Fisheries Service: Compared to the 2012 Four-Accounts Analysis, 
the value of fish benefits in the WSU study are significantly less. The 2012 Four-Accounts 
Analysis relied heavily on the value of reintroducing sockeye into the Yakima River basin. The 
WSU analysis assumes that the growth rate for sockeye would be the same as the growth rate for 
other fish species; this may be an inaccurate assumption.  The Integrated Plan fish passage 
projects would make significant incremental improvements for some species, but for sockeye 
these projects would make dramatic improvements because without these passage projects there 
would be no sustainable sockeye populations in the Yakima River basin.  Therefore, a higher 
growth rate for sockeye than for other species is probably warranted.  In addition, the intent of 
the parties to the Integrated Plan is that sockeye reintroduction will accompany passage projects, 
which should speed up recovery of sockeye populations in the basin. The WSU analysis does not 
appear to account for these reintroduction efforts, and therefore may underestimate 
benefits.  Unfortunately, WSU was not able to finish the fish benefits component in the draft 
version of the report in order to get comments such as this. It is not clear what the outcome 
would be using the baseline and growth rates you’ve suggested. Sockeye could still potentially 
have a lower growth rate since the population would be small when reintroduced.   

• Michael Garrity:  I share Sean Gross’ concerns regarding the sockeye baseline and population 
growth rate values used in the WSU study.  The results for the Yakama Nation sockeye 
reintroduction program suggest better fish productivity results.  Note, that there is nothing in the 
Integrated Plan about hatchery costs, so gains due to reintroduction are not considered.  If those 
gains were to be considered, the costs of reintroduction would also need to be considered. 
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• David Fast: The Yakama Nation sockeye reintroduction had minimal or no hatchery cost. 
Sockeye population growth is expected to be substantial.  Reintroduction of sockeye would likely 
need to be evaluated individually to identify their unique contribution to net benefits.     
 

Implementation Committee Update 
Derek Sandison provided an update on Implementation Committee efforts.  The committee is currently 
working on an authorization bill for the KKC, KDRPP, CEPR, fish passage, and water conservation 
initiatives. The President’s Budget included a component for fish passage and water conservation.  
Urban Eberhart, Kittitas Reclamation District, noted that the President’s Budget includes additional 
drought response funding.   Reclamation has been encouraged to seek drought response funding to 
advance Integrated Plan projects.  Urban emphasized that it is very encouraging that the Integrated Plan 
has been recognized in this way.   
 
U.S. Treasury Secretary Jacob Lew came to Seattle to discuss aging and inadequate infrastructure.  
Derek Sandison met with him and highlighted the Integrated Plan in the context of national 
infrastructure needs.  He described to the Secretary how the Integrated Plan addresses economic needs, 
ecological restoration, and climate adaptation.         
 
Technical Work Update 
Wendy Christensen discussed the progress of ongoing projects.  The KDRPP and KKC Draft 
Environmental Impact Statement (DEIS) will be released in January, 2015.  This DEIS includes bull 
trout enhancement as a component of the action alternatives.  Analyses of key considerations are on-
going for the Bumping Reservoir Enlargement and Wymer Dam and Reservoir.  WDFW and others are 
conducting wildlife surveys at both of these sites.  Approximately 20 comment letters were received on 
the CEPR DEIS; Reclamation and Ecology are carefully considering all comments and developing 
responses that will be included in the Final EIS.  The fish study related to Clear Lake Fish Passage is on-
going, and Reclamation and the Service are preparing a report documenting 2014 study results.  Wells 
are being drilled to evaluate recharge potential in the Kittitas Reclamation District area, as part of the 
groundwater infiltration actions under the Integrated Plan.        
 
Wymer Dam and Reservoir Cost-Risk Analysis 
Andrew Graham, HDR Engineering, discussed the Wymer Dam and Reservoir Cost-Risk Analysis 
conducted by HDR and Reclamation staff.  Cost-risk analysis establishes a reasonable range of costs by 
replacing the general contingencies identified in a standard construction cost estimate with specific risk 
items and associated probabilities.  Cost-risk analyses can be updated from time to time as new 
information becomes available, making the estimates more accurate over time. The geotechnical 
exploration of the project site was completed in 2014 and provided significant new information related 
to project costs.  A workshop was held in October 2014 to review the findings from the Wymer site 
geotechnical exploration and provide an updated characterization of conditions that affect construction 
cost.  The workshop team was composed of engineering, geotechnical, construction management, cost 
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estimators and other discipline area experts.  The workshop team considered how alternative designs, 
dam materials, and reservoir sizes would affect project costs.   

Three reservoir sizes were evaluated: 162,500 acre-feet, 120,000 acre-feet, and 110,000 acre-feet.  The 
two larger reservoir options included construction of a main dam and a saddle dike. The smallest 
reservoir option only included construction of a main dam.  The workshop team also identified 
construction events that could impact the cost and the probability that each event would occur.  The 
following bullets list the 70th percentile estimates from the cost-risk analysis (meaning there is a 70 
percent chance that costs would not exceed these values): 

• 162,500 acre-feet reservoir option: $1,136 million dollars 
• 120,000 acre-feet reservoir option:    $932 million dollars 
• 110,000 acre-feet reservoir option :   $647 million dollars.   

These costs and cost-saving options can be further refined when the project progresses to the feasibility 
study phase.  Water supply and ecosystem restoration benefits would be less for the smaller reservoir 
sizes, so it will be important to consider whether cost savings would be worth the reduced benefits.     

Cle Elum Dam Fish Passage 
Walt Larrick, Reclamation, discussed the progress of the Cle Elum Dam fish passage project.  The 
project is in final design and would be constructed in phases, with the first phase being constructing site 
access improvements, including a bridge across the existing dam spillway channel.  Reclamation expects 
to construct the bridge in fall 2015.   

Habitat Conservation Project Implementation  
Jeff Tayer discussed the progress of basin-wide habitat enhancement projects.  Many projects are 
moving forward and those involved have continued to work collaboratively.  The resources made 
available by the Integrated Plan have been instrumental in advancing these projects.  In the City of 
Yakima, the 42-inch outfall pipe has been installed as part of the Gap-to-Gap Outfall Relocation project.  
For the Gap-to-Gap Property Acquisition initiative, Yakima County is currently involved in 
negotiations.  In the Kittitas County Conservation District, the Manastash Consolidated Pipeline and 
Manastash Water Ditch Association Pipeline project has been completed; this project will allow for 
more efficient use of irrigation water thereby improving instream flows.  The Toppenish Fan Recharge 
facility foundation is being prepared; this project will capture peak flows to store additional water in the 
aquifer.  The Bateman Island Causeway Modification Conceptual Design Project preliminary 
temperature results have been gathered.  The Cle Elum River Side-Channel Restoration project is 
underway; this project will help to restore the floodplain.  The design of the Ellensburg Water 
Company/Coleman Creek Restoration is complete; construction of this project is scheduled to begin in 
fall 2015.  Yakima County is close to completing the Trout Meadows acquisition process.  The Bull 
Trout Task Force has completed a spawning survey to identify restoration needs for bull trout.  The 
Kittitas Conservation Trust has completed their second year of hydrologic monitoring on the Gold Creek 
project.   
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Scott Revell, Roza Irrigation District, discussed the progress of agricultural conservation projects. The 
Kennewick Irrigation District Division IV Lining project access road has been constructed and canal 
shaping is currently in progress.  The Yakama Nation Wapato Irrigation Project Lateral 4-414C pipeline 
has been completed.  Kittitas County Conservation District and Trout Unlimited continue to work on the 
Manastash Creek/Anderson Diversion Irrigation Water acquisition project.  The Manastash Creek 
Sprinkler Conservation project will be completed and tested prior to the 2015 irrigation season.     

Mike Leita noted that the collaboration of multiple entities due to the Integrated Plan is unprecedented 
and has stimulated activities outside of the Integrated Plan, such as floodplain restoration and 
groundwater recharge projects.     

Teanaway Community Forest 
Mike Livingston, WDFW, provided an update on the Teanaway Community Forest (TCF).  The TCF 
Advisory Committee is advising Washington Department of Natural Resources (DNR) and WDFW on 
development of a strategic plan for the TCF; the agencies plan to have the draft strategic plan completed 
by March 2015.  The strategic plan is taking shape:  it identifies goals for the TCF and establishes 
metrics to measure progress; the committee is currently discussing baseline conditions.  Benefits 
measured against the baseline can be attributed to the Integrated Plan.  The committee has been 
gathering input on a proposed outreach plan and DNR and WDFW aim to initiate outreach efforts in 
January 2015.  There have been diverse viewpoints regarding the use of motorized-vehicles in the TCF.  
The committee is working to get consensus on this issue.  Because recreation is a complex issue, the 
committee plans to develop a recreation plan as a follow-on to the TCF strategic plan.      

Workgroup Roundtable Discussion 
Ben Floyd opened the floor to Workgroup members.  Specific comments included the following: 

• Wendy Christensen: Reclamation appreciates the work done by several members of the 
Workgroup and Richard Visser (US Fish and Wildlife) on the bull trout enhancement program—
it has come a long way in a short time.  The BTE report will be included as an appendix to the 
KKC/KDRPP DEIS. 

• Ron VanGundy, Roza Irrigation District: It seems that the benefits to the irrigation districts 
identified in the WSU study are too low.  The proratable irrigation districts will bear the majority 
of costs and clearly see a high value in the improved water supply that would be made available.  
Jonathan Yoder:  If the irrigation districts fully cover the costs of the water supply projects, this 
would indeed demonstrate that the benefits estimated in the WSU study indeed are too low.  

• Mike Leita: We expect that 2015 will be a positive year for the Integrated Plan.    
• Michael Garrity:  The Integrated Plan projects are moving forward, this will help keep 

momentum throughout 2015.  
• Urban Eberhart: The Integrated Plan is the first of its kind in the country.  It is gratifying to see 

support from Congress.  
• Alex Conley: It is great to see the habitat projects moving forward with the other pieces of the 

Integrated Plan. 
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• Seth Defoe, Kennewick Irrigation District: The WSU study raised questions about the returns of 
groundwater to surface flows and how this is modeled in the Yakima RiverWare model.  We 
want to be confident that the Yakima RiverWare model accurately depicts the impacts to 
Kennewick Irrigation District.     

• Dave Brown:  The City of Yakima’s aquifer storage and recovery project is moving forward.  
We are close to putting water in the ground.  

• Patty Garvey-Darda, U.S. Forest Service: It was great being involved in the development of the 
KKC/KDRPP DEIS.  We were excited to see the incorporation of bull trout enhancement in the 
action alternatives.      

Public Comment 

• Grant Learned, Lake Kachess Home Owners Association:  The WSU study was a rigorous 
analysis based on good data and should be treated as such. It is concerning that no one in the 
YRBWEP Workgroup is considering that the Integrated Plan could have a benefit-cost ratio less 
than 1:1.  The Workgroup should be open-minded.   

• Mike McPhee, Bumping Lake: Why is the passive value of the old growth forest surrounding 
Bumping Lake not considered?  According to an exchange he had recently with Jonathan Yoder, 
this forest that would be inundated by the Bumping Reservoir expansion could be worth as much 
as $1.85 billion.  Jonathan Yoder:  Note that the estimate his team provided for the forest’s value 
was calculated relatively quickly compared to the elements evaluated in the full WSU analysis of 
the Integrated Plan. 

• Nadine Maykut, Friends of Bumping Lake:  We are against the expansion of Bumping Dam, but 
approve of constructing fish passage at the existing dam site. 

• Elaine Packard, Seattle Chapter of Sierra Club: We oppose the Bumping Lake expansion.  We 
are conducting a study of the forested area which would be inundated.  This is a unique forest 
with great biodiversity.  We are concerned with the lack of open-mindedness from those 
involved in the Integrated Plan. In particular, there has been no discussion of alternatives to 
expanding the dam. 

• Ann Louis, Kachess Lake Home Owners Association:  Those who live in the upper Yakima 
River basin are not being considered.  

• Bill Campbell, a Kachess Lake homeowner: The Normandeau Associates study and the WSU 
study have produced similar results.  These results suggest that the water supply projects are poor 
investments and can be satisfied with water trading, while the fish projects clearly provide most 
of the benefits.  The fish restoration projects should be the focus moving forward.   

• Bob Hall, Yakima Basin Storage Alliance:  We hope that the Workgroup will consider the results 
of both the WSU and the Normandeau Associates studies moving forward.          

• Ben Floyd, facilitator. Noted that a person from the Wise Use Movement provided a letter with 
comments, and it will be posted with the meeting materials.   

Ben Floyd closed the meeting by noting upcoming meeting dates in 2015:  March 11, June 3, September 
9, and December 16. 
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Where to Find Workgroup Information  
Meeting materials, notes, presentations, and materials submitted during public comment for the 
Workgroup meetings will be posted on the project website 
(http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html).  A bibliography of 
information sources, many of which are available online, is also posted on the website.    

If anyone needs help finding an information source, contact those listed at the top of page 1 of these 
notes or Ben Floyd at Anchor QEA, Kennewick office, (509) 491-3151, or bfloyd@anchorqea.com. 

http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
mailto:bfloyd@anchorqea.com
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suggestions provided during the brief comment period.
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this report. 
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Legislative charge 

2013 Capital Budget (5035-S.SL), Section 5057 

The SWWRC is to prepare separate benefit-cost analyses for 
each proposed project in Yakima Basin Integrated Plan. 

Directed to use existing studies to the greatest extent 
possible, supplemented by primary research. 
Report economic benefits of each project on a disaggregated 
basis, showing contributions of individual projects to: 

increases in fish populations, 
increases in irrigation water reliability, 
improvements in municipal and domestic water supply. 
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Surface water and aquifer storage & recovery projects 

Structural & operational changes 

Fish passage 

Agricultural & municipal conservation projects 

Tributary/mainstem habitat enhancements 

Water market and water bank development 
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Moving along 

Discuss methods 
Hydrologic model 
Agricultural benefits 
Municipal/domestic benefits 
Fish benefits 

Discuss results for the Full IP, compare to FAA, and discuss 
differences. 

Discuss representative IP project results. 

6 / 28 



introduction 
Methods 
Results 
Q&A 

Hydrologic modeling 
Agricultural benefits 
Municipal benefits 
Fish benefits 

Modeling overview  

7 / 28
 



introduction 
Methods 
Results 
Q&A 

Hydrologic modeling 
Agricultural benefits 
Municipal benefits 
Fish benefits 

Hydrologic modeling: YAKRW 

YAKRW provided by HDR Engineering 
Basin inflows determined via climate scenarios: 

The historic climate regime (1925-2009). 
Three CMIP3 climate scenarios. 

Individual IP project settings 
Keechelus to Kachess Conveyance (KKC) & the Kachess 
Drought Relief Pumping Plant (KDRPP) 
Cle Elum Pool Raise (CEPR) 
Passive Aquifer Storage and Recovery (ASR) 
Agricultural conservation 
Bumping Lake expansion 
Wymer Dam & reservoir 
Proposed IP instream flows 

Primary output used: Basin-wide water proration rate 

B-W proration rate depends on climate and IP projects. 
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Agricultural benefits
 

Irrigation district water rights and basin-wide proration rates 
define irrigation curtailment rates during drought. 

Crop-water model (based on Scott 2004 used in the FAA) is 
the basis for irrigation water value by crop. 

Distribution of available water across crops within and across 
irrigation districts during drought depends in part water 
rights, regulations, and water markets. 

Flexibility to selectively allocate water to its highest valued 
uses affects the economic impact of drought. 

Unlike the FAA, we include Kittitas senior water rights to 
examine their potential role in markets in the basin. 
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Water allocation and market scenarios 

Water allocation across crops and districts 
Proportional fallowing: equiv. to “No trade” even within 
farms. 
Selective fallowing within district. Equivalent to perfect trade 
within districts — “intra-district trade”. 
“Full trade’: intra- and inter-district trading conditional on 
some restrictions. 

“No Trade” and “Full Trade” are useful theoretical 
benchmarks on water allocation flexibility. 

“No trade” is unrealistically restrictive. 
Full trade is unachievable due transaction costs, 
legal/regulatory constraints. 

“Intra-district trade” outcomes are useful intermediate point 
estimates for discussion. 

Intermediate trade benefits are comparable to FAA results. 
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Municipal/domestic benefits 

We use the same basic approach as the FAA. 
Water security for existing water users - benefits assumed to 
come from improved water market infrastructure and function. 
IP water provides cost savings to municipalities for new growth. 

We rely on the same non-economic data (population growth, 
conservation impacts, etc.). 

Different water value assumptions and calculations lead to 
different results than FAA. 
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Fish impacts modeling
 

We rely heavily on the data and methods used in the FAA and 
supporting studies for sockeye and non-sockeye abundance 
impacts of restoration (incl. instream flows) and fish passage. 

We use the same fish valuation model as in the FAA. 

However, we use different baseline fish abundance and growth 
rates based on supporting empirical evidence. 
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Results 

Our legislative charge is to do individual B-C analyses for the 
IP projects. 

However, an examination of full IP results is useful context for 
the individual results. 

We begin with a summary of our IP results and a comparison 
to the FAA results. 

We then move on to results for individual projects. 
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Summary of results, full IP 

Full IP: moderate climate change and market assumptions: 
Agricultural benefits: $117 million. 
Municipal benefits: $32 million. 
Fish benefits: $1 to $2 billion. 

14 / 28 



introduction 
Methods 
Results 
Q&A 

summary of full IP results 
IP project results 

Summary of results, full IP 

Full IP: moderate climate change and market assumptions: 
Agricultural benefits: $117 million. 
Municipal benefits: $32 million. 
Fish benefits: $1 to $2 billion. 

FAA results 
Agricultural benefits: $800 million. 
Municipal benefits: $400 million. 
Fish benefits: $5 to $7.4 billion. 

Why the difference? 
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Why the difference from FFA? 

Agricultural benefits: several sources of difference 

Proportional fallowing 
Could not replicate the FAA crop model exactly, but came 
close with proportional fallowing (very restrictive) using their 
curtailment risk assumptions. 
Normandeau Report also can only find half of the ag benefits. 

Climate/curtailment assumptions. 
We focused on CGCM climate because average curtailment is 
closest to that implied by FAA assumptions (actually higher). 
However, FAA assumption of either no drought or severe 
drought (70% curtailment) magnifies the impacts relative to 
CGCM (which has a lower curtailment variance). 
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Why the difference?
 

Municipal/domestic 

Water security for existing users: 
Benefits through market developments, not storage 
Treated a sale price as a lease price. Leads to a large 
discrepancy. Normandeau Report also found this. 
Didn’t account for the value of existing junior rights held by 
municipalities. 

Demand growth 
A wholesale water price was used to represent the cost of 
water. This is not supportable because it includes treatment 
and conveyance costs, accrued regardless of the IP. Lower price 
consistent with sales price in the FAA is more justifiable. 
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Why the difference? 

Fish benefits 

FAA assumptions consistent with long-term fish growth rates 
of approximately 40%/year (λ = 1.4). 

A meta-analysis of salmonid pop. growth in the Columbia 
river finds that only 14% of populations examined have 
growth rates of 5% or over (λ = 1.05). We use 5% for our 
point estimates. 

the FAA assumes flat baseline fish populations in the 
Columbia River. 

The baseline assumption matters a lot economically. 
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Baseline fish populations 

FAA assumes constant salmon abundance in CR, 1998–2012. 

Graph suggests otherwise (but high variance) 

Avg. increase from 1998 is 200K+ fish. 

Baseline and growth rates are source of difference from FAA. 
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Representative results 

Out-of-stream benefits 

Instream flow: break even and opportunity costs. 
Individual project net benefits 

Alone (with no other projects implemented) 
Implemented along with full IP 

Fish passage 

Instream flows and habitat restoration 
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Out of stream benefits 

Out of stream benefits of water storage and conservation (incl. 
municipal). $Millions. 
run Cost Benefits Net benefits B/C
 
IP, CGCM climate 2,850 123 -2,727 0.04
 
IP, HADGEM climate 2,850 351 -2,499 0.12
 

Estimated instream + restoration benefits combined of $50 to 
$300 million cannot cover these out-of-stream losses of around 
$2.5 billion. 
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Cost of purchasing instream flows 

The cost of proposed IP instream flows in terms of agricultural 
production value. Present value, $ millions. 

diversion 
run Climate $m reduction 
Base+Instream CGCM 128 71,604
 
Base+Instream HADGEM 490 114,043
 

Less expensive to purchase instream flows than to “build them for 
around $2.5 billion if possible. 
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Each project implemented alone. Out-of-stream net benefits.
 
moderate adverse 
climate climate 

Project Cost TB NB B/C TB NB B/C 
KKC+KDRPP 334 98 -236 0.29 340 5.5 1.02 
CEPR 16 10 -6 0.62 21 5.5 1.34 
ASR 126 45 -82 0.35 112 -13.9 0.89 
Conservation 257 11 -246 0.04 0 -268 0.00 
Bumping 452 81 -371 0.18 293 -159 0.65 
Wymer 1,331 115 -1,217 0.09 524 -808 0.39 
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Individual project benefits as part of the full IP, most adverse 
climate (HADGEM). 

Project NB B/C 
KKC+KDRPP -188 0.44 
CEPR -16 0.00 
ASR -19 0.85 
Conservation -243 0.05 
Bumping -348 0.23 
Wymer -1,106 0.17 

Net benefits & B/C ratios lower for other climate scenarios. 

How to allocate instream flow benefits? Difficult to answer, 
but can’t double count. 
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Potential gains from trade for with and without the IP. $ millions.
 

run intra +inter- Full Net 
district district trade of TC 

Baseline, CGCM 287 153 439 317 
Full IP, CGCM 189 110 299 216 
Baseline, HADGEM 1,212 787 1,999 1,436 
Full IP, HADGEM 946 639 1,585 1,138 
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Fish passage benefits 

Fish passage benefits by reservoir
 
Contribution Cost Benefits 

to total $mill $mill B/C 
Reservoir low high low high low high 
Keechelus 12 16 79.9 114 205 1.43 2.56 
Kachess 29 31 79.9 276 495 3.46 6.19 
Cle Elum 27 23 81.5 257 461 3.15 5.65 
Tieton 13 17 79.9 124 222 1.55 2.78 
Bumping 18 14 26.3 171 307 6.52 11.68 
Total 100 100 347.5 952 1,706 2.74 4.91 
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Conclusion
 

Individual storage and conservation does not pass a B/C test 
as part of a full IP implementation. 

Cle Elum pool raise approaches B-C-viability alone in the 
most adverse drought scenario only; KKC+KDRPP also, less 
so (and with more caveats). 

Market gains from trade are potentially substantial with active 
market development. 

Fish passage projects are the most likely to satisfy a B-C test. 
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Jonathan Yoder, Project leader
 
School of Economic Sciences
 

State of Washington Water Research Center
 
Washington State University
 

yoder@wsu.edu 
Report available at 

http://swwrc.wsu.edu/category/research/ 
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December 12, 2014 

Dr. Jonathan Yoder, Director 
Stnte of Washington Wate1· Reseat'ch Center 
Washington State University 
PO Box 64621 0 
Hulbert HalllOl 
Pullman, W A 99164-6210 

RE: 	 Wnshington Stnte University (WSU) Benefit-Cost Analysis of the Ynldmn 
Intcgnlted Plnu Pa·ojects, Rcpol't to the Legislatm·e 

Dear Dr. Yoder: 

On behalf ofthe Yakima Integrated Wntel' Resource Management Plan (Integmted 
Plan) Implementation Committee, I want to express om· appreciation for the 
opportunity to comment on the above referenced report. The Integl'nted Plnn 
represents the concerted efforts of the State of Washington, the Bureau of 
Reclamation, the Yakama Nntion, and stakeholders to address the long-standing water 
supply and nquatic resomce needs of the Yakima Basin. The Integrated Plan 
participants spent a number of years defining the basin's water resource and aquatic 
resource problems and needs, evaluating options for resolution of those problems, and 
selecting a suite of projects and actions that would collectively meet the bnsin's needs. 
The projects and actions that comprise the Integrated Plan were never envisioned nor 
proposed to be stand-alone, individual efforts, but rather an intel'COtlllCCted package Of 
projects and activities. The integrated nature of that package recognizes the 
synergistic effec ts of multiple projects and activities wol'king in unison to improve the 
health und vitality of the Yakim.a Basin. The Integrated Plan exemplifies the old 
adage thnt "the whole is greater than the sum of the parts." As noted in the 
Washington State University (WSU) report, the Bmeau ofReclmnation's "Four 
Accounts Analysis" ofthe Integmted Plnn conducted in 2012 recognized the 
synergistic effects of the interconnected projects and activities and resulted in a 
composite benefit/cost l'ntio well above 1.0. 

Underlying the intercmmected package of pl'ojects and activities is a mutual pledge by 
the State of Washington, the Bureau of Reclamation, the Yakama Nation and basin 
stakeholders to advance the interconnected package as a whole. Thnt pledge, which is 
in essence a socia l contract, was recognized by the Washington State Legislature in 
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2013 when it passed, by nearly unanimous votes in the House and Semite, Second Substitute Senate Bill 
(SSSB) 5367, the Governor requested nuthorhdng legislation tor implementation of the Integrated Plan. 
An example of the legislature's recognition of the interconnection of Integrated Plan elements is the 
provision in SSSB 5367 that makes continued operation of the recently acquired Teanaway Valley Lands 
as the state's first Community Forest contingent on meeting water supply development milestones of the 
Integrated Plan. 

The importance of the underlying socittl contract between the participants cannot be overstated. The 
Integrated Plan elements are integrat ed in both a physical manner as well as in a sociopolitical sense. 

While the Implementation Committee does not believe that a "disaggregated" evaluation of the Integrnted 
Plan can provide a realistic assessment of the Integrated Plan's full value, the committee recognizes that the 
legislative proviso to which WSU is responding dictates use of such an evaluation methodology. It would 
seem, however, to have been appropriate to provide more thnn just a passing recognition of the results of 
the aggregated benefit/cost analysis conducted by the Bureau of Reclamation in 2012, which did attempt to 
account for synergies among the Integrated Plan's projects and activities. In addition, the title of the report 
should also be modified to cleal'ly reflect that it is, by design, a disaggregated analysis and, as such, views 
the Integrated Plan in a way that is contrary to the manner in which it is actually structured and has been 
proposed. 

It is important to note that the economic analysis that w.as comhtcted by the Bmeau of Reclamation in 2012 
did, in fact, include use of a disaggregated analysis of plan components as a starting point for conducting 
the aggt·egated analysis. Reclamation's Malysis also concluded that , when viewed in isolation, a number 
of the Integrated Plan projects, particularly the smface water storage projects, do not yield positive 
benefit/cost ratios. The l'esults of those analyses are part of the public 1·ecord and the State of Washington, 
the Bureau of Reclamation, the Ynkama Nation, and basin stakeholders have never attempted to conceal 
that information. In fact, those findings were openly shared with legislators dming the 2013 session when 
the Integrated Plan authorizing legislation was under considerntion. The ImplementHtion Committee does 
not labor under the illusion that an isolated project that is designed pl'imarily to provide water on a spo•·aclic 
basis inl'esponse to watet· shortages and drmtghts can yield n positive benefit/cost ratio using traditional 
methods of evaluation. 

Similarly, the fact that the large st share ofJntegmted Plan benefits come H·om resident and anadl·omous f1sh 
recovery is also well documented and is understood by pat·tics involved in the development and 
implementation of the Integrated Plan. Considering that Yakima River annual sftlmon runs that historically 
numbered about 800,000 fish are now reduced to a few tens of thousands fish, it is not surprising that 
substantial economic value can be attached to the fish flow, habitat, and passage improvements envisioned 
by the Integrated Plan. 

Regardless of whethc1· an aggregated or disaggregated approach is used, the ass\tmptions that underlie a 
benefit/cost analysis can greatly affect the outcome tmd conclusions. While there was not sufficient review 
time to allow fo1· a detailed emuneration of concerns over assumptions used in the report, we have 
identified some of the more significant areas ofconcern in the enclosed document. 

"Restoring the uatum/ hcultlJ aud economy iu tile l':tkiuw JJasiu.'' 



Yakima River Basin Integrated Plan 
Implementation Committee 

There are also n number of findings in the report that cause the Implementation Committee great concern. 
For example, the assertion that water markets/transfers can obviate the need for additional water supply 
projects in the Yakima Basin is si mply not grounded in reality . The additio nal water supply needs of the 
basi n have been conservatively estimated by the State of Washington and the Bureau of Reclamation to be 
450,000 acre"feet. It is of note that the Integrated Plan was recently critici zed by a Yakim.a Basin Storage 
Alliance report that asserts that more than twice that amount is needed. 

Actual experience during the 2005 drought, when most barriers to transfer of water were greatly reduced or 
eliminated, demonstrated that quantities of water generated from mal'l<eting approaches paled in comparison 
to ttctual water needs. For example, despite mounting an aggressive pl'Ogram to acquire and lease water in 
response to th e 2005 drought, the Department of Ecology, Roza Irrigation District, and other irrigntion 
districts were able to obtain less than 50,000 acre-feet ofwnter through marketing efforts. A significant 
portion of the water wns used to correct river flow imbalances created by emergency well use and poi nt of 
diversion changes necessitated by the out-of-stream portions of the transfers. 

The Washington State Department of Ecology has championed facilitation of market transfers as a means of 
promoting water usc efficiency, and ''market driven reallocation" is highlighted as one of the seven elements 
of the Integrated Plan. However, the \ltility of market transnctions should not be overstated. 

In addition, water marketing, at its heart, is a zero sum game. Absent an expansion of overall water supplies 
in the basin, over time, one segment of the basin's economy will be forced to cannibalize the water of 
another segment of the economy in order to smvivc. While that app1·oach may make sense from on 
academic standpoint, it is contrary to the objectives of the Integrated Plnn. The Integrated Phm is intended 
to preserve the basin 's viable economy, not to force socially divisive choices that create economic winners 
nnd losers. It should nlso be noted that the upward spiral in water prices resulting from an over~emphosis on 
water marketing would likely make acquisitions ofwater tor environmental purposes cost-prohibitive. 

It is also interesting that while the repor t flnds little value in developing additional water supplies, it 
concludes that the Integrated Plan's fish passage projects are likely to provide "positive net benefits." To be 
efi'ective, fish pnssnge projects require ac\equnte tlows in the Yakima River and its tributnl'ies year in and 
yenr out to push outmigmtingjuvenile salmon and steelhead to the Columbia River and sufficient flows in 
the same bodies of water to convey retuming adult fish to upstream passage facilities and spawning grounds. 
It see ms counterintuitive to disregard thnt the value of the watcl' supply projects that are vitally important to 
ensuring the availability of water necessa ry to make the t1sh passnge facilities functional. 

In closing, we firmly believe that the Integrated Plan provides the Yakima River Basin with the tools needed 
to preserve the basin' s economy, to restore the bnsin 's once prolific salmon and 
steelhend l'Uns, and to provide resiliency in the face of climate change impacts thnt nrc predicted to have 
devastating cfi'ects on the basin's snowpack and mid·to·lnte summer stream flows. 

"Rcstm·iua·thc wrluml hen/th mul economy in the l'akitmr B:1sin.'' 
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To the latter point, the recently issued report of President's Task Force on Climate Change Preparedness 
identifies the Yakima Integrated Plan as an example how communities across the nntion should prepare 
to address climate change impacts. We ctlll only achieve those goals if we maintain the holistic appronch 
to conecting water resource and aquatic resomce problems that is embodied within the Integrnted Plan. 

We once again, we want to express om npprcciation fot· the opportunity to comment on the report and 
welcome the prospect of futlll'e collaborate with WSU .l'egarding our long-term ctTorts to implement the 
Integrated Plan. 

The Yaldmn Bnsin Integrnted l,hm ImplemcntatioJ_l Committee 

lld/ . ' 
Conveyed by Derek I':- andison 

Washington State Department of Ecology 
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Enclosure: 	 Yakima Integrated Plan Implementation Committee Comments Regarding Report 

Assumptions 


.. Restoriug the mtttu·;tl hc:tlth ;me/ cc:onom)' in the Yali.ima llt~sJil." 



Yaldana Integrated Plan lmpletnentatlon Committee Comments 

Regarding Repoa't Assumptions 


Wflsltinglon Slate University (WSU) Benefit-Cost Amtlysls oflit e Yalcima llllegl'flled J>/(111 
Projects, Report to tlte Leglslttlure 

• 	 Municipal and domestic benefits are significantly underestimated because lease rates and 
acquisition costs for water used in the report are tar below those recently observed in the 
basin. 

• 	 The report assumes that municipal und domestic water supplies will be made available to 
users at no charge. The Integrnted Plan anticipates that all costs associated developing 
the additional out-of-stream water supplies envisioned under the Integt·ated Plan will be 
borne by the users, although the specific mechanisms tor uptl'ont payment or repayment 
are still \mdcr development. ll'l'igators too will help pay fo r new supply. A federal loan 
repnynble with interest will drastically reduce subsidies compared to what WSU seems to 
be assuming. 

• 	 The report does not appei'lr to appreciate or reflect the potential ramifications of the 

ground water/smfa ce water continuity and the attendant municipal and domestic wate t· 

supply security issues associa ted with out-of-priority use. 


• 	 The authors recognize that the report does not address the tota l economic impacts of the 
Integrated Plan; however, the report's negative findin gs do not appear to be tempered in 
MY way by that limitation . 

• 	 The report does not appenr to be able to arrive at a conchtsion regarding the impacts of 
additional ESA listings for fish species, nor the value of the delisting of fish species, such 
as mid-Columbia steelhead. 

• 	 Overall, the t•eport's handling ofclimnte change impacts as they •·elate to t\tture negative 
impacts to out~of-stt·eamuscs and aq\tatic resources needs considerably mol'e clarity in 
terms of the specific assumptions used in calculating costs and benefits . Climate change 
projections since issmmcc of the 2012 Feasibility Study suggest that more, not less, 
pessimism is wananted when it comes to snowpack storage. 

• 	 The economic benefits to the agricultuml sector es timated by WSU is only nbo\tt 20% of 
the bonef1ts calculated in the Bureau ofReclamation's 20 12 analysis. We presmne that a 
portion of this discrepancy can be explained by WSU using fa r less pessimistic 
assumptions regarding predicted drought tl'equency, drought scvel'ity, nne! climate change 
effec ts. Howeve1·, those factor alone would not likely account for discrepancy of this 
magnitude. 
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Ongoing Projects 
 • Kachess Drought Relief Pumping Plant 

• Keechelus-to-Kachess Conveyance 
• Bull Trout Enhancement 
• Wymer Dam and Reservoir 
• Bumping Dam & Reservoir Enlargement 
• Cle Elum Pool Raise 
• Cle Elum Dam Fish Passage Facilities 
• Tieton Dam Fish Passage Facilities Study 
• Clear Lake Fish Passage 
• Groundwater Storage – Basinwide Analysis 
• Groundwater Storage – City of Yakima Aquifer Storage & 

Recovery (ASR) 
• Manastash Creek Conservation & Tributary Enhancement 
• Habitat Enhancement and Agricultural Conservation Projects 
• Teanaway Community Forest 
 



Wymer Dam and 
Reservoir Cost-Risk 
Analysis 



What is Cost-Risk Analysis? 

• Standard construction cost estimate has line items 
plus percentages for contingencies (unknowns) 

• Cost-risk analysis replaces the general 
contingencies with specific risk items and 
probabilities 



Estimation Approaches 
 

Environmental 
$17M Base Cost 

Geotech 
$4M 

Materials 
$65M 

Design 
$10M 

Base Cost 

Fixed 
Contingency 

30% 

Traditional Risk-Based 



Workshop Held October 2014 

• Reviewed findings from Wymer Reservoir site 
exploration in 2014 

• Considered: 
– Alternate designs and dam materials 
– Alternate reservoir sizes/siting 

 



Reservoir Site at 162,500 Acre-Feet 



Reservoir Site at 110,000 Acre-Feet 



Wymer Cost-Risk Analysis 

• Identified events that could raise or lower costs; and 
the probability each one will occur 

• Identified mitigation actions for each risk 
• Generated new estimates incorporating risks and 

risk-mitigation 
 



Cost Range for Three Alternatives 

Capacity 
(acre-
feet) 

 

10th 
Percentile 

($M) 

70th 
Percentile 

($M) 

90th 
Percentile 

($M) 

163,000 $986 $1,136 $1,206 

120,000 $821 $932 $983 

110,000 $565 $647 $697 



Cost Ranges for Three Alternatives 



How Will this be Used? 

• If a feasibility study on Wymer is done, use list of 
construction risk items and risk-mitigation to refine 
cost estimates 

• Perform more detailed analysis of items that can 
swing cost the most 

• Update cost ranges periodically as major new 
information is developed 



Cle Elum Dam Fish 
Passage Facilities 



Downstream Passage Conduit  

Adult Collection Facility   

Cle Elum Reservoir 
Forebay 

Inlet Ramp 

Helix Conduit Structure  

   

Splitter Wall to reduce 
recirculation 

Flow  

Ramped Weir Crest Design 





Habitat Enhancement 
and Agricultural 
Conservation Project 
Implementation 



1 

2 3 

4 5 

6 1 

2 

4 

6 

Basinwide Project 5 

Agricultural 
Conservation 

Projects 
1 Kennewick Irrigation 

District (KID) Division IV 
Lining 
 

2 Wapato Irrigation Project 
(WIP) Piping Lateral 4-
414C 
 

3 Wapato Irrigation Project 
Piping Satus East Lateral 
E73 
 

4 Manastash Creek, 
Anderson Diversion 
Irrigation Water 
Acquisition 
 

5 Manastash Creek 
Sprinkler Conversions 
 

6 Yakima-Tieton Irrigation 
District (YTID) Feasibility 
Study – Tieton to 
Ahtanum Exchange 
 

7 Manastash – 
Consolidated Pipeline & 
Manastash Water Ditch 
Association (MWDA) 
Pipeline Construction 
 
 

3 

Habitat 
Enhancement 

Projects 
1 Gap-to-Gap Outfall 

Relocation 
 

2 Toppenish Fan 
 

3 Bateman Island Causeway 
Modification Conceptual 
Design 
 

4 Bull Trout Task Force 
Habitat Improvements 
 

5 Gold Creek Habitat 
Assessment and 
Conceptual Design 
 

6 Reed Diversion Removal 
 

7 Little Rattlesnake Road 
Decommissioning 
 

8 Cle Elum River Side 
Channel Restoration 
Project, Phase 2 
 

9 Gap-to-Gap Property 
Acquisitions 
 

10 Upper Wapato Riparian 
Restoration 
 

11 Ellensburg Water Company 
/ Coleman Creek 
Restoration 
 

12 Reed Diversion Barrier 
Removal 
 

13 Trout Meadows Acquisition 
/ Enhancement 
 

14 Plum Creek / Little Naches 
Land Acquisition 
 
 

7 

7 

8 

9 

10 

11 

12 

13 

14 

Yakima Integrated Plan Habitat 
Enhancement and Agricultural 

Conservation Projects 
 2013-2015 



Habitat Enhancement – City of Yakima: 
 Gap-to-Gap Outfall Relocation 

Installation of 42-inch outfall pipe has been installed except 
for the furthest upstream lining to the diversion dam 



Habitat Enhancement – Yakima County:           
Gap-to-Gap Property Acquisitions 

Currently in negotiations, waiting for appraisal 



Habitat Enhancement – Kittitas County Conservation 
District: Manastash Consolidated Pipeline & Manastash 
Water Ditch Association Pipeline 

Final completion for the pipeline project has been 
requested by the contractor 



Habitat Enhancement – Yakama Nation: 
Toppenish Fan Recharge 

Foundation is being prepared for the Toppenish Fan 
 Recharge facility  



Habitat Enhancement – Mid-Columbia Fisheries 
Enhancement Group:  Bateman Island Causeway 
Modification Conceptual Design 

Preliminary temperature results used to calibrate a model  
of flow and temperature in the Delta area 



Habitat Enhancement – Kittitas Conservation Trust:     
Cle Elum River Side-Channel Restoration Project 



Habitat Enhancement – Kittitas County Conservation 
District: Ellensburg Water Company / Coleman Creek 
Restoration 

Design is complete, scheduled for construction 
Fall/Winter 2015-16 



Habitat Enhancement –  City of Yakima:           
Trout Meadows 

Close to finalizing acquisition process 



Habitat Enhancement – Mid-Columbia Fisheries 
Enhancement Group: Bull Trout Task Force 
Habitat Improvements 

Spawning Survey 

Removal of Dam  



Habitat Enhancement – Kittitas Conservation 
Trust:  Gold Creek Project 

2nd year of hydrologic monitoring completed.   



Agricultural Conservation – Kennewick 
Irrigation District: Division IV Lining 

Access road construction & Canal shaping is  
Currently in progress 



Agricultural Conservation – Yakama Nation    
Wapato Irrigation Project Lateral 4-414C 

Post construction photo of Lateral 4-414C Pipeline 



Agricultural Conservation – Kittitas County Conservation 
District: Manastash Creek Anderson Diversion Irrigation 
Water Acquisition 

 

KCCD continues to work with Trout Unlimited. Initial 
contact has been made with the water right holders. 



Agricultural Conservation – Kittitas County Conservation 
Group: Manastash Creek Sprinkler Conversion 

 

Project will be completed and tested prior to the 2015 
 irrigation season 
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