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Project Proposal
	Project Number
	15-1291

	Project Name
	Turley – Lones Floodplain Restoration Project

	Sponsor
	King County Department of Natural Resources and Parks



List all related projects previously funded or reviewed by RCO:  No previous RCO funding has been expended on this project.

1. Project Location.  The Turley and Lones levee sites are adjacent to the Middle Green River on the right bank between river miles 37 and 38, about six miles east and upriver of the City of Auburn.  The Turley levees (2) are just downriver of Lones Levee.

2. Brief Project Summary.  Removing the complex of levees at Turley and Lones sites will restore a dynamic patchwork floodplain across a mile of the Green River, and address limiting factors for the Fall Chinook salmon in the watershed. Each of these sites was identified as a high-priority for restoration in a 2013 feasibility study of 10 river restoration project sites in the rural areas of the Green River valley. It is important to remove the levees because they impair mainstem habitat, isolate the floodplain, and block fundamental habitat-forming processes like channel migration and wood recruitment. Once the levees are gone, the river will quickly develop an island-braided pattern with logjams, springbrooks, floodplain ponds, and flood channels. This outcome would greatly expand juvenile rearing and refuge habitat, which limits the productivity of Green River Fall Chinook. The goal of this proposal is to prepare a conceptual design that, when implemented, restores a dynamic patchwork floodplain across a mile of the Green River, and addresses limiting factors for the Fall Chinook salmon in the watershed. The intent is to achieve a synergy between the Turley and Lones sites to maximize the restoration benefits while protecting adjacent farmland. This will be achieved by removing a combined 4,112 feet of levees and installing boundary protection measures to protect nearby farms. King County will provide the following deliverables: 1) conceptual plan drawings; 2) wetland assessment; 3) geomorphic analysis; 4) hydrologic and hydraulic analysis; 5) planning level cost estimate to construct project. 

3. Problems Statement. 
a. Describe the problem including the source and scale.  The scientific premise for salmon recovery efforts in the Middle Green River is that salmon productivity is limited by the amount and complexity of side channels, off-channel areas, pools, and access to tributaries. These limitations are imposed, to a large degree, by levees, including the two at Turley and one at Lones. These levees channelize the Green River, isolate the floodplain, and block fundamental habitat-forming processes like channel migration and wood recruitment.  Two of the three training levees – which were intended to prevent lateral migration – are in contact with the present-day channel. A third exists within the forested floodplain, approximately 400 feet north the river. Each levee is presumed to have been constructed to protect agricultural lands from erosion. However, this function could be achieved with boundary protection measures that allow the river the maximum amount of room to move and form critical habitat.  

b. List the fish resources present at the site and targeted by your project.



	
Species
	Life History Present 
	Current Population Trend (decline, stable, rising)
	ESA  
	Life History Target (egg, juvenile, adult)

	Green River fall Chinook salmon
	Egg, adult, juvenile (mostly sub-yearling)
	Decline as of ‘11. Most optimistic estimate of short-term median pop. growth rate of natural origin recruits is 0.835 (0.3-2.324), based on 2011 status review update. Goal is >1.05. Approx. 1 in 7 chance that pop. is replacing self. Trend in recruits per spawner is -0.09.  
	Y
	Increase egg/migrant survival by restoring rearing, refuge habitat for sub-yearlings. Ranged from 1.58 to 9.7% since 2005. Was 9.72% for 2012 brood year.

	Steelhead- rainbow trout
	Juvenile
	Stable. Low risk of extinction relative to other native winter (ocean-maturing) steelhead in Puget Sound.. From 2008-2014, there was an average of 637 natural spawners; fewer than the previous 30 years.
	Y
	Juvenile survival. Green R. supports ~304-2,778 natural spawners since 1978. In ‘13, Green R. produced ~15,000 natural-origin juveniles.

	Coho salmon
	Egg, juvenile, adult
	Rising from 2006-2013, but declined in 2014. Run size varied from approximately 900 to 5500 natural spawners from 1999-2014. 
	N
	Increase survival in over-wintering juveniles. Green R. typically supports 1,000-5,000 spawners. 

	Pink salmon
	Egg, juvenile, adult
	Rising. Spawners increased from 10K in 2001 to 2.9 million in 2009. In ‘09, Green R. produced 9.3 million juvenile pink salmon.
	N
	Spawning adults. Thought to be limited by capacity at recent escapement levels. 



c. Describe the limiting factors, and limiting life stages (by fish species) that your project expects to address.  The project is expected to target the improvement of egg; migrant survival rates of subyearling Chinook salmon in the Middle Green River. From 2009-2013, E:M survival ranged from 2.07 to 9.72% (Topping and Anderson 2014). If successful, the project would contribute to higher production of both fry (<45 mm fork length; FL) and parr migrants (>45 mm FL) (Topping and Anderson 2014). Improvements in spawning habitat, such as expansion of suitable gravel beds and increased substrate quality would benefit both life history types (freshwater rearing strategies). Increases in rearing habitat, in the form of edge habitat for example, would primarily benefit the parr migrants, because it is these fish that spend time rearing in freshwater before migrating.  Fry migrants peak in late January, compared to late April-early May for parr migrants.

The project addresses at least two of the major limiting factors identified for the Puget Sound Ecologically Significant Unit (ESU) of Fall Chinook salmon; Degraded floodplain and channel structure; and riparian degradation and loss of in-river woody material. Accordingly, the project is expected to improve the following critical habitats for Puget Sound Fall Chinook salmon listed in the Federal Register (Sept. 2, 2005 70FR52630-52858):
· Freshwater spawning sites with water water quantity and quality conditions and substrate supporting spawning, incubation and larval development;
· Freshwater rearing sites with; (a) Water quantity and floodplain connectivity to form and maintain physical habitat conditions and support juvenile growth and mobility. (b) Water quality and forage supporting juvenile development; and (c) Natural cover such as shade, submerged/overhanging large wood, log jams, beaver dams, aquatic vegetation, large rocks, side channels, and undercut banks.
· Freshwater migration corridors free of obstruction and excessive predation with water quantity and quality conditions and natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, side channels, and undercut banks supporting juvenile and adult mobility and survival;

Additionally, the project will address the habitat limiting factors in the Middle Green River Subwatershed identified in the WRIA 9 Salmon Habitat Plan.  The project will implement two Tier 1 Conservation Hypotheses that form the strategic basis of the Habitat Plan:
· MG-1: Protecting and creating/restoring habitat that provides refugia (particularly side channels, off channels, and tributary access), habitat complexity (particularly pools) for salmon over a range of flow conditions and at a variety of locations (e.g., mainstem channel edge, river bends, tributary mouths) will enhance habitat quantity and quality and lead to greater juvenile salmon residence time, greater growth, and higher survival.
· MG-3: Protecting and restoring natural sediment recruitment (particularly spawning gravels) by reconnecting sediment sources to the river will help maintain spawning, adult holding, and juvenile rearing habitat. 
Critical habitat for steelhead has not yet been designated, but the targeted improvements for Chinook salmon are also expected to benefit steelhead. Although threatened salmonids are the targeted species, restoring a dynamic patchwork floodplain benefits other priority species in the area, such as Salish suckers, fall chum salmon, coho salmon, and resident coastal cutthroat.  

4. Project Goals and Objectives.
a. What are your project’s goals?  The project goal is to generate a conceptual plan that will, when implemented, achieve a synergy between the Turley and Lones sites to maximize salmon habitat benefits facilitating the freshwater survival of Puget Sound fall Chinook and steelhead trout, while protecting farmland. 

b. What are your project’s objectives? 
· Objective 1: Engage with landowners regarding the purchase of conservation easements which will provide information for the eventual pursuit of acquisition funding.
· Objective 2: Describe project site and problems in the context of WRIA 9 Salmon Habitat Plan. Include an overview of fish and wildlife communities, current habitat conditions, site or reach conditions, and key salmon recovery problems that need to be addressed. Information will be collected about existing conditions including but not limited to topography, soils, vegetation communities, and hydrologic and hydraulic conditions. A detailed survey will be conducted and water level loggers will be installed to collect hydrologic information which will help inform the conceptual design. Preliminary HecRas modeling may be conducted during the conceptual design phase and further refined using 2-D modeling during the preliminary design phase, if necessary.
· Objective 2: Identify specific goals that articulate the vision for desired future conditions, and objectives that state specific outcomes that can be measured over time. Goals and objectives will make it clear how the restoration project can remedy the problems, and address their root causes if possible.
· Objective 3. Develop at least three conceptual designs and supporting documentation.
· Objective 4. Evaluate the potential performance and feasibility of each concept, as determined by its ability to achieve the goals and objectives. Evaluate and discuss stakeholder comments and the pros and cons of each alternative. 
· Objective 5. Generate a planning-level construction cost estimate for at least one of the preferred alternatives.

c. What are assumptions/constraints that could impact whether you achieve objectives?
Assumptions: 
· Objective 1: We assume WRIA 9 will support the restoration of these projects. One potential constraint is that WRIA 9 directs funding to other portions of the watershed. We are confident that WRIA 9 will be supportive of conceptual design development, future funding is currently unknown.
· Objective 2: Farm-fish-flood issues could delay restoration projects in the Agricultural Production District. This project will need to reconcile several potentially competing land use goals. It’s important to find solutions to challenges now because most remaining large restoration projects along the Middle Green River will require conciliation. 
· Objective 3: No problematic assumptions or known constraints. 
· Objective 4: Stakeholder participation will be important. 
· Objective 5: No problematic assumptions or known constraints.
Constraints:  There potential constraints associated with the eventual construction of this project: A) King County needs to acquire additional land; B) agricultural policies, regulations, administrative rules, and covenants will challenge project implementation; C) cultural resource analysis has not been conducted; and D) the availability of future design/construction funding.
All privately-owned land included in project area that are not public land owned by King County shall be pursued as conservation easements or fee simple acquisition.

5. Project Details. 
Provide a narrative description of your proposed project.  A conceptual design will be prepared that will address the necessary actions to eventually move this project into full design, followed by construction. The conceptual design will likely include removing the face rock of the levees which will allow the erosive forces of the river to reintegrate the gravels and sands currently located beneath the rock veneer into the river channel to enhance spawning potential.  Design will also likely include underground revetments constructed in the upland agricultural area, outside of the riverine floodway, in order to protect farmland.  Some revegetation with native trees and shrubs will be included in the conceptual design.  The primary output will be plan view drawings, preferred alternatives, a description of potential post-project conditions, and a construction cost estimate.   

Provide a scope of work.  A conceptual design will be prepared that will implement the necessary actions to eventually move this project into full design, followed by construction.  Consistent with Manual 18, Appendix D-1, project deliverables will include: 
· Landowner outreach to set the stage for acquiring conservation easements. 
· Description of the project site and the problems within the context of salmon recovery;
· Identification of specific goals and objectives for addressing the problems; 
· Identification and conceptual design of alternatives for achieving the project objectives.
· Feasibility study and conceptual design report including technical studies per appendix D-1 in Manual 18
· This will include plan view drawings of existing and proposed site conditions.
· Evaluation/discussion of stakeholder comments and pros and cons of each alternative;
· Selection of the preferred alternatives; and 
· [bookmark: _GoBack]Rough construction cost estimates of the alternatives.

   A schedule of tasks necessary for completing the deliverables is as follows: 
	Task
	KC Staff Responsibility
	Completion Date

	Landowner outreach
	Project Manager, Basin Steward
	On-going - 12/31/17

	Data collection
	Fisheries Ecologist
	June, 2016

	Agriculture outreach
	Agricultural Staff, basin Steward
	Dec., 2016

	Hydraulic/hydrologic analysis
	Geomorphologist
	Dec., 2016

	Wetland/wildlife assessment
	Wetland, wildlife ecologists
	Dec., 2016

	Geologic/geomorphic assessm.
	Geomorphologist
	Dec., 2016

	Cultural resource review
	Project Manager
	June., 2016

	Risk assessment
	Engineer
	Feb., 2017

	Concept designs
	Project Manager, Project Team
	April., 2017

	Construction cost estimates
	Engineer
	April., 2017


	
a. Explain how you determined your cost estimates.  See attached spreadsheet.

b. How have lessons learned from completed projects or monitoring studies informed your project?  King County designed and/or implemented numerous large-scale levee removal/setback projects which have been intensively monitored since their construction:
· Auburn Narrows Levee Setback Project (Green River)
· Fenster 2A/B Levee Setback Project (Green River)
· Pautzke Levee Setback Project (Green River)
· Chinook Bend Levee Setback Project (Snoqualmie River)
· Lower Tolt Levee Setback Project (Tolt River)
· Rainbow Bend Levee Setback Project (Cedar River)
· Cedar Rapids Levee Setback Project (Cedar River)

Key lessons learned from these projects:
· Use robust project design, management process with clear/relevant goals, objectives.
· Fully engage partners and stakeholders at appropriate steps in the design process.
· Ensure channel can migrate, evolve over time; process is central to formation of new habitat features: logjams, bar forms, pools, complex banks, backwaters, side channels.
· Facilitate the river to modify site instead of building static aquatic habitat features. 
· Prepare for multiple scenarios, outcomes; changes may take time, but is likely to be most rapid where constraints were most severe and the river is in close proximity.
· Floods are usually but not always necessary to produce significant habitat increases.
· Remove as much rock as possible and plan for some extended maintenance and possible adaptive management of the site.
· Consider future channel migration paths when planting trees; consider site potential for naturally-regenerating trees and shrubs when re-vegetating disturbed soils. 
· Levee setbacks tend to produce wider, shallower, more complex channels and lead to net aggradation over the short term and increased logjam frequencies. 

6. If your project includes an assessment or inventory.
a. Describe any previous or ongoing assessment or inventory work in your project’s geographic area and how this project will build upon, rather than duplicate, the completed work.  This project was identified as a priority in the: A) Green/Duwamish River Ecosystem Restoration Study (USACE 2000); B) Middle Green River Restoration Blueprint (King County 2006); C) WRIA 9 Salmon Habitat Plan (WRIA 9 2005); and D) Middle Green River Levee Setback Feasibility Study (King County 2013).  The scale of the first document was watershed-wide.  The scale of the second document was along the Middle Green River from River Mile 32 – 46.  The fourth document looked at the feasibility of implementing the projects along the Middle Green River.  The conceptual design will begin the process of deriving actual plans for two specific projects.

7. If your project includes developing a design:
a. Will your project be designed by a licensed professional engineer?  Yes

8. Will you apply for permits as part of this project’s scope?  No.
a. If not, please explain why and when you will submit permits.  During preliminary and final design.

9. Context within the Local Recovery Plan.
a. Discuss how this project fits within your regional recovery plan and/or local lead entity’s strategy to restore or protect salmonid habitat.  The project is identified as MG-17 in the WRIA 9 Salmon Habitat Plan (WRIA 9 2005). The project implements two of the Tier 1 Conservation Hypotheses that form the strategic basis of the Habitat Plan:
· MG-1: Protecting and creating/restoring habitat that provides refugia (particularly side channels, off channels, and tributary access), habitat complexity (particularly pools) for salmon over a range of flow conditions and at a variety of locations (e.g., mainstem channel edge, river bends, tributary mouths) will enhance habitat quantity and quality and lead to greater juvenile salmon residence time, greater growth, and higher survival.
· MG-3: Protecting and restoring natural sediment recruitment (particularly spawning gravels) by reconnecting sediment sources to the river will help maintain spawning, adult holding, and juvenile rearing habitat.
The Habitat Plan identifies necessary future conditions for Segment 4 (RM 32-45.3) of the Middle Green Subwatershed, where the Turley and Lones sites is located:
· Refugia are established that provide habitat to support juvenile and adult Chinook
· Sediment recruitment and transport rates approach natural rates to increase productivity of spawning area and to maintain and develop habitat (e.g., pool tail outs, spawning riffles, shallow channel edge) for improving life history productivity;
· Natural rates of channel migration are re-established to create/maintain functioning aquatic habitats representing ~65% of pre-settlement levels at any given time;
· Natural disturbance events are less restrained to support the creation of new habitats and to recruit sediment and large wood;
· Mainstem, off-channel, tributary habitats are improved to increase juvenile rearing, life stage diversity, and productivity (increase egg-to-fry and fry-to-fingerling survival rates). Habitat targets from the Habitat Plan include: braided channels, side channels, shallow channel edges, large wood in logjams, channel-widths per pool;
· Riparian zone is functioning: effective buffer widths established to provide shade, bank stabilization, sediment control, organic litter, large wood, nutrients, microclimate. 

In 2005, a NOAA review indicated that the Green River Chinook population (hatchery, natural origin fish) was barely replacing itself; the estimated long-term trend (‘68-‘02) in abundance was 1.02 in progeny to parent ratio. The short term trend (‘90-‘02) was similar: 1.05.  However, the estimated growth rate of the natural population was 0.67 (assuming that fish spawning in the river have similar success regardless of whether they were natural or hatchery origin).  This was the lowest estimated population growth rate of all stocks in the Puget Sound ESU. 

Recent status review suggests a mixed outlook for this Chinook population. The 15-year trend (1995-2009) in natural spawner abundance was 0.95 (0.85-1.06, 95% CI), which is lower than the previously estimated.  However, estimates for the growth rate of the natural population are higher than before (0.835 now vs. 0.67 then).  The true value is likely between 0.835 and 1.003; the first value assumes hatchery origin (HOR) and natural origin (NOR) are equally fit when spawning in the river and the second value assumes that HORs spawning in the wild produce no offspring. Neither assumption is likely correct. Instead these values bracket the true number.  The population growth rate is lower than the target, which is cause for continued concern.

b. Explain why it is important to do this project now instead of later.  It is important to start design work now in order to advance restoration activities as soon as possible. Not constructing the project at this time will perpetuate the lack of off-channel habitat availability for salmon. There are nine levees located along the Middle Green River between the Soos Creek outlet (RM 33) and the Green River Gorge (RM 46).  These structures are training levees and prevent the lateral migration of the river and subsequent habitat creation of features such as side channels and floodplain wetlands.  Salmon currently do not have a lot of opportunities to find off-channel habitat for rearing and refuge from high river velocities in this reach.  Very little funding has been previously provided to construct levee removal projects along the Middle Green River.  

c. If your project is a part of a larger overall project or strategy, describe the goal of the overall strategy, explain individual sequencing steps, and which of these steps is included in this application for funding.  A map is in PRISM that illustrates how this project fits into the overall strategy of recovering salmon in the Middle Green River basin. The overall strategy to restore fish habitat along the Middle Green River is described in the report Middle Green River Levee Setback Feasibility Report (King County 2013) which is attached in PRISM.  This report illustrates how the Turley – Lones project fits into the overall strategy of recovering salmon in the Middle Green River basin.  The basic overall strategy is to setback nine levees between river miles 33 and 46 to allow the river a more dynamic flow pattern which will provide more salmonid spawning and rearing opportunities.

10. Project Proponents and Partners. 
a. Describe your experience managing this type of project.  King County Department of Natural Resources and Parks has over 25 years of experience in successfully designing, permitting, project managing, constructing and monitoring large capital restoration projects of this nature related to riverine, stream, and wetland habitat efforts. The design team will have close to 80 years of combined professional experience. King County recently completed the Middle Green River Levee Modification Feasibility and Conceptual Design Project (2013).  Design Team members on this project include (with professional years of experience in parenthesis), the following staff: 
· Fauna Nopp – Project Manager (24)
· Josh Latterell – Fisheries Ecologist (13)
· Mason Bowles – Wetland Ecologist (25)
· Deborah Pessoa – Senior Engineer (16)
· Todd Hurley – Geomorphologist (17)
· Jon Hansen – Ecologist and Project Supervisor (24)
· Will Mansfield – Engineering Supervisor (16)

b. List all landowner names. A portion of Turley and Lones levee proposed work sites are on public land or in a conservation easement managed by the King County Department of Natural Resources and Parks.  Most of the Lones work site is in conservation easement; the land is owned by Jeff Coates.  A small portion of the Turley work site is owned in fee by King County.  A large portion of the Turley work site is on three private parcels: Walsh, Service, and Radford.  King County will submit Landowner Acknowledgement Form signed by these landowners prior to the final grant submittal in early August, 2015.  All privately-owned land included in project area that are not public land owned by King County shall be pursued as conservation easements.

c. List project partners and their roles and contributions to the project.  There are no partners associated with the conceptual design process.
 
d. Stakeholder Outreach. The proposed conceptual design does not have any known opposition to completion.  There are several process-related hurdles that must be addressed through the design protocol.  Landowner outreach to: a) determine interest in selling land; b) provide information about the project; and c) obtain feedback from residents will be undertaken by King County prior to and during conceptual design work. Public safety concerns associated with the project will be addressed once the preliminary design is complete.
---------------------------------------------------------------------------------------------------------------------

REVIEW PANEL COMMENTS
This is a difficult project to evaluate because of the uncertainties associated with landowner willingness and working on agricultural lands enrolled in the King County Farmland Preservation Program (FPP). In particular, landowner willingness appears to be a considerable issue on the Lones Levee site.  All project objectives listed in the application relate to developing an alternatives analysis, but do not address landowner willingness or what outcomes are expected regarding habitat restoration on FPP lands (e.g., alternate setback structure on Lones property and farmed lands within Turley setback structure). 

Landowner willingness is actually not a considerable issue on the Lones Levee site.  King County already owns a conservation easement over most of the Lones property that provides the opportunity to construct the project without landowner permission (see map attached in PRISM which details additional land King County would prefer to acquire and lands which are required to acquire).  No additional acquisitions on Lones Levee are required in order to construct the project.  However, staff would prefer to acquire an additional 1.4 acres of agricultural land which is enrolled in the FPP.  A King County representative from the Prosecuting Attorney Office (PAO) stated that converting this 1.4 acres to habitat would be consistent with the FPP program covenants because of the benefit the levee setback project would provide to agricultural protection.  However, the current landowner is unwilling to sell the 1.4 acres.

Conservation easements or fee simple acquisitions will likely be necessary in association with the Turley project.  However, Turley landowners appear willing to negotiate.  What may be more challenging is dealing with FPP land at Turley.  There are over six acres of agricultural FPP land that may, over time, be reclaimed by the river even though the project in of itself will not directly remove FPP land.  The PAO representative suggested bringing the Turley Levee setback proposal to the King County council to request feedback on consistency with the FPP covenants.

In the final application please clarify your objectives with regards to landowner willingness and FPP lands.  Will there be a need for further land acquisitions or conservation easements?  If so, please identify these areas.  Please see attached map in PRISM which delineates acquisition goals.  King County intends to acquire conservation easements as shown on the map labeled "Easement" to facilitate the construction of this project.  Acquiring the easement area shown with the purple line is considered essential to the construction of the Turley portion of the project.  The proposed easements shown demarked by the orange lines would not be essential to project success but are preferred easement areas.

The final application needs to clarify the task for data collection of existing site conditions.  Does this task include a detailed site survey of both areas?  What is the purpose of the data loggers?  What type of hydraulic modeling will be completed and will this work be sufficient to develop a preliminary design?  Information will be collected about existing conditions including but not limited to topography, soils, vegetation communities, and hydrologic and hydraulic conditions. A detailed survey will be conducted and water level loggers will be installed to collect hydrologic information which will help inform the conceptual design. Preliminary HecRas modeling may be conducted during the conceptual design phase and further refined using 2-D modeling during the preliminary design phase, if necessary.

The proposed setback revetments would allow for increased channel migration and floodplain connection, although the agricultural lands would still limit channel migration opportunities.  Launchable buried rock revetments would need to be constructed at setback boundaries.  The application should include the amount of area that can potentially be reconnected at each of the two sites if setback revetments are constructed. Constructing both Turley and Lones projects would reconnect substantial floodplain area with the dynamic flows of the river.  Setting back Turley Levee would inundate between 38 and 161 acres with flows ranging from 1,800 to 8,800 cfs.  Setting back Lones Levee would inundate between 55 and 211 acres with the same flow range.  Total range for both projects is 93 and 372 acres.
GENERAL COMMENTS:
The project area has great potential to provide important off-channel habitat areas for rearing and out-migrating juvenile salmonids.  The sponsor is encouraged to take an aggressive approach removing as many constraints (aka infrastructure and development features) as possible that inhibit habitat forming processes in order to optimize the habitat area and benefits to fish.  King County fully agrees with this comment and will attempt to implement the project accordingly.
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