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Restoration, Acquisition, and Combination Project Proposal
	Project Number
	15-1231

	Project Name
	Mashel Eatonville Restoration Phase III

	Sponsor
	South Puget Sound Salmon Enhancement Group

	Secondary Sponsor
	Nisqually Indian Tribe


List all related projects previously funded or reviewed by RCO:
	Project # or Name
	Status
	Status of Prior Phase Deliverables and Relationship to Current Proposal?

	09-1393 Mashel Eatonville Restoration Project Phase 2
	Completed
2012.
	Installed 21 ELJs in Reach 4 and 5.

	06-2206 Mashel River Restoration Assessment
	Completed
2010.
	Developed 70% design plans for Reach 7 including cost estimate.

	04-1437 Mashel Restoration Project
	Completed 
2008.
	Installed 13 ELJS in Reach 1 and 2.

	01-1303 Mashel Restoration Assessment, Phase I
	Completed
2006.
	Assessment that developed an initial Mashel River Restoration Plan including restoration opportunities and priorities. Identified Reach 7 as a high priority.


If previous project was not funded, describe how the current proposal differs from the original.
Please respond to each question individually. Do not summarize your answers collectively in essay format. Local citizen and technical advisory groups will use this information to evaluate your project. Limit your response to ten pages (single-sided). You may delete the italicized portion of the questions and inapplicable supplemental questions to shorten the proposal.
RCO Manual 18, Salmon Recovery Grants section and appendix references are available at www.rco.wa.gov/doc_pages/manuals_by_number.shtml.
Submit this proposal as a PRISM attachment titled “Project Proposal.”
Project Location. Please describe the geographic location, water bodies, and the location of the project in the watershed, i.e. nearshore, tributary, main stem, off-channel, etc.
The project is located at River Mile 4.4 of Reach 7 of the Mashel River, a major tributary to the Nisqually River. The project site is at the confluence of the Little Mashel and Mashel rivers near 43928 Washington Hwy 161, Eatonville, WA 98328. 
Brief Project Summary. Summarize your project in a few sentences. Please be brief, you will be asked for details in the following questions.
This is the third phase of restoration efforts using LWD treatments within the Mashel River.  The proposed restoration measures for the project site (Reach 7) include the construction of up to twelve LWD elements (ELJs and wood crib walls), floodplain grading, bank roughening, side channel activation, and re-vegetation. 
Problems Statement. Please describe the problems your project seeks to address by answering the following questions.
0. Describe the problem including the source and scale. Describe the site, reach, and watershed conditions. Describe how those conditions impact salmon populations. Include current and historic factors important to understanding the problem.
The Mashel River is the largest lower river tributary to the Nisqually River, draining an area of 83 square miles in southern Pierce County. Historically, the Mashel River supported healthy populations of Chinook, coho, and pink salmon and steelhead and cutthroat trout and exhibited abundant pools and gravel spawning areas. In the project reach, WA Dept. of Fish and Wildlife has documented spawning of Chinook, coho and chum; documented rearing of steelhead, and documented the presence of pink salmon.
Over the last one hundred years, salmon habitat on the river has been severely degraded due to legacy effects of poor forestry practices in the upper watershed removing large trees from the riparian corridor, and mid-century stream management practices that removed large wood from the channel. Large mass wasting events upstream due to logging on unstable slopes have contributed large quantities of fine sediments. Portions of the floodplain have been disconnected and bank hardening structures were installed surrounding the Town of Eatonville. Clearing of riparian vegetation associated with residences and hobby farms is common between River Mile 3.2 to River Mile 6.6. This has resulted in a reduction in spawning gravel, a lack of large trees to provide cover and contribute large woody debris, a lack of large in-channel wood that creates deep pools and sorts gravel, less off-channel habitat available as high-flow refugia and less riparian vegetation shading the channel resulting in cooler water temperatures.
According to the Mashel River Restoration Design report (Watershed Professionals Network, 2004), loss of habitat diversity is the single largest limiting factor within this portion of the Mashel river due to disconnection from the floodplain, loss of riparian function and nearly non-existent levels of LWD. There is estimated to be approximately a 50% reduction in pool and pool tailout area between historic and current conditions. Sediment load currently has a large impact on the egg incubation life stage – fine sediment levels within pool tailouts are estimated to be moderately higher than historic levels. Late summer/early fall water temperatures currently have a moderate impact on both the 0-age active rearing and pre-spawning migrant life stages (compared to historical conditions).
The project site consists of a weak pool/riffle section adjacent to a large active landslide on the right bank. The left bank exhibits a floodplain terrace that is near the bankfull elevation with a small high flow channel located at the far left edge. The river drops approximately 4 feet into a large pool located at the confluence of the Little Mashel River. Immediately across from the Little Mashel is a well-developed right bank side channel that has been recently abandoned by the river.
0. List the fish resources present at the site and targeted by your project.


	Species
	Life History Present (egg, juvenile, adult)
	Current Population Trend (decline, stable, rising)
	Endangered Species Act Coverage (Y/N)

	Chinook
	Egg, juvenile, adult
	Decline
	Yes

	Steelhead
	Egg, juvenile, adult
	Decline
	Yes

	Coho
	Egg, juvenile, adult
	Stable
	No

	Chum
	Egg, juvenile, adult
	Stable
	No

	Pink
	Egg, adult
	Decline with a few recent good years
	No

	Cutthroat
	Egg, juvenile, adult
	Unknown
	No


0. Describe the limiting factors, and limiting life stages (by fish species) that your project expects to address.
A large landslide located on the right bank at the upstream end of the project area contributes large quantities of unsorted sediment to the project reach. Approximately 400’ of rip rap occurs at two locations on the left bank. Current loadings of LWD in the project reach are significantly reduced to non-existent compared to historic levels. The Mashel River is also 303(d) listed for temperature. Clearing of riparian vegetation associated with residences and hobby farms is common between River Mil 3.2 to River Mile 6.6. 
The Phase III project will include the construction of up to 12 large woody debris elements (ELJs and wood crib walls), bank roughening, side channel reconnection and 5.25 acres of riparian planting. Two of the ELJs will deflect flows away from the eroding bank at the toe of the landslide. This project will improve gravel trapping and sorting to increase spawning gravel area for Chinook, coho, and pink salmon and steelhead and cutthroat trout. Pool area and depth will be increased for adult usage by all species listed above as well as rearing by all species except for pink salmon. Off channel reconnection will increase high flow refugia availability. ELJs will accumulate more LWD over time increasing habitat complexity. Revegetation efforts will result in a shaded channel lowering stream temperature, stabilizing surrounding soils, and increasing nutrient and woody debris inputs.
Project Goals and Objectives. When answering the questions below please refer to Chapter 4 of the Washington Department of Fish and Wildlife’s “Stream Habitat Restoration Guidelines” for more information on goals and objectives.
0. What are your project’s goals? The goal of your project should be to remedy observed problems, ideally by addressing the problems’ root causes. Your goal statements should articulate desired outcomes (your vision for desired future condition) and what species, life stages, and time of year (if pertinent) will benefit from those outcomes.
Goal examples:
3. (Screening project) Decrease irrigation-related juvenile Chinook mortality in the lower Yakima River caused by water withdrawal.
3. (Acquisition project) Protect Tier 1 Chinook rearing habitat and habitat-forming natural processes.
3. (Riparian project) Increase the amount of fully functioning riparian habitat in South Prairie Creek to support Puyallup River Chinook recovery goals.
3. (Restoration project) Reduce impacts of elevated summer water temperatures on fall Chinook migration in the South Fork Nooksack River.

1) Increase the amount of fully functioning spawning habitat in the Mashel River to support Nisqually River Chinook and Steelhead recovery goals through gravel trapping and sorting, and the reduction of fine sediments. 
2) Increase salmon habitat complexity (both riffle and pool formation) within Reach 7 of the Mashel River.
3) Increase rearing and refugia habitat through side channel reconnection.
4) Increase the amount of fully functioning riparian habitat on the Mashel River to support Nisqually River Chinook and Steelhead recovery goals.
0. What are your project’s objectives? Objectives support and refine your goals, breaking them down into smaller steps. Objectives are specific, quantifiable actions your project will complete to achieve your stated goal. Each objective should be “SMART:” Specific, Measurable, Achievable, Relevant, and Time-bound.
Objective examples:
4. (Screening) Eliminate stranding fish at diversions by installing National Marine Fisheries Service-approved fish screens at 13 agricultural diversions in the lower Yakima River by 2017.
4. (Acquisition) Acquire fee simple titled or permanent conservation easements on at least 20 acres of intact riparian forestland in the Tier 1 reach of Finney Creek by 2018.
4. (Riparian) Increase stream shading by at least 30 percent in the treated areas by re-establishing at least 10 acres of native riparian forest habitat adjacent to salmon rearing habitat along South Prairie Creek within 5 years of funding.
4. (Restoration) Construct historic-scale in-stream logjams sufficient to create at least two sustainable colder-water pools at each of three documented hyporheic upwelling locations along the lower South Fork by 2018.
1) Install up to twelve LWD elements (ELJs and wood crib walls) by 2017.
2) Remove 400’ of rip rap and replace with LWD by 2017.
3) Excavate 800’ of side channel to initiate reoccupation by 2017.
4) Install 5.25 acres of riparian planting by 2017.
5) Produce a Final Design by 2016.
0. What are the assumptions and constraints that could impact whether you achieve your objectives? Assumptions and constraints are external conditions that are not under the direct control of the project, but directly impact the outcome of the project. These may include subsequent availability of funding, public acceptance of the project, land use constraints, geomorphic factors, additional expenses, delays, etc. How will you address these issues if they arise?
There may be significant cultural resources located within the project area.  Historically, a Nisqually Indian Tribe village site and fishing camp were located near the confluence with the Little Mashel River. Exact locations of the sites are not yet known. A cultural resources survey will be performed this summer. Survey findings may result in modifications to the project design. Additional geotechnical analysis will be performed in order to best address the active landslide within the project reach. This analysis may result in modifications to the project design. The project team feels confident that the project will be installed on schedule – however, components of the design may change and shift in location. The project site can be accessed from the north through Nisqually Land Trust property or from the south through privately owned property. The south access is more direct but access by the landowner has not yet been granted. Access from the north is more difficult and make affect project efficiency.
Project Details. Please answer the questions below and all pertinent supplemental questions at the end of the application form.
0. Provide a narrative description of your proposed project. Describe the specific project elements and explain how they will lead to your project’s objectives. Include relevant existing project documentation (if any) as attachments in PRISM.
The Mashel Eatonville Restoration Phase III project will include the construction of up to 12 large woody debris elements (ELJs and wood crib walls), bank roughening, side channel reconnection and 5.25 acres of riparian planting. The ELJs will improve gravel trapping and sorting to increase spawning gravel area for Chinook, coho, and pink salmon and steelhead and cutthroat trout. Pool area and depth will be increased for adult usage by all species listed above as well as rearing by all species except pink. Two of the ELJs will deflect flows away from the eroding bank at the toe of the landslide. Off channel reconnection will increase high flow refugia availability. ELJs will accumulate more LWD over time increasing habitat complexity. Revegetation plantings will result in a shaded channel lowering stream temperature, stabilize surrounding soils, and increase nutrient and woody debris inputs. 70% designs have been uploaded to this PRISM application.
0. Provide a scope of work. Provide a detailed description of the proposed project tasks, who will be responsible for each, what the project deliverables will be, and a schedule for accomplishing them.
Note: Cultural resources survey will be conducted prior to beginning of this grant in summer 2015 (Cathy Sampselle, NIT). 
Task 1: 70% Design Review Comments – compile stakeholder comments on 70% design (Brian Combs, SPSSEG). ~October, 2015
Task 2: Hire Engineer & Complete Final Design – Advertise RFP, evaluate proposals, select engineer, contract with engineer, geotechnical analysis conducted, 70% design review comments provided, final design completed, technical specifications completed, construction quantities and costs determined, bidding documents completed (Brian Combs, SPSSEG).  ~August, 2015
Task 3: Permitting – secure WDFW HPA and any other relevant permits (Brian Combs, SPSSEG).  ~March, 2016
Task 4: Control and Tenure Documentation – secure landowner agreements, provide landowner agreements to RCO (Cathy Sampselle, Nisqually Indian Tribe). ~March, 2016.
Task 5: Planting plan for Riparian Planting – design riparian planting plan, coordinate feedback from project partners, secure planting materials (Cathy Sampselle, Nisqually Indian Tribe).~December, 2015
Task 6: Site Preparation for Riparian Planting – invasive species control (Cathy Sampselle, Nisqually Indian Tribe). ~September, 2016
Task 7: Hire construction contractor – Advertise bid request, evaluate bids, select contractor, contract (Brian Combs, SPSSEG). ~May, 2016
Task 8: Construct project – Project oversight and management (Brian Combs, SPSSEG). ~July-September, 2016
Task 9: Construction As-Built – provide as-built document to RCO (Brian Combs, SPSSEG). ~December, 2016
Task 10: Install riparian planting project – install plantings, provide as-built documentation to RCO (Cathy Sampselle, NIT). ~December, 2016-March, 2017
Task 11: Monitor and Maintain riparian planting – monitor riparian planting annually for a minimum of three years, maintain planting through supplemental weed control as needed (Cathy Sampselle, NIT).
0. Explain how you determined your cost estimates. Please attach a detailed budget for completing the scope of work. Include anticipated costs for labor, land acquisition, consultant fees and tasks, construction contracts, materials, and other relevant costs.
An initial cost estimate was prepared in 2009 at the 70% design stage by the engineers (Herrera).  A revised cost estimate was prepared by SPSSEG which reflects current price trends for similar projects and materials (i.e. logs) and that incorporates permitting, cultural resources and A/E costs. A line item for temporary construction access compensation is included to aid in negotiations with the private landowner to the south. Riparian planting cost was prepared by NIT and reflects current pricing for materials and staff costs performing plantings of similar scope. Because of the potential for cultural resources findings on the site, this line item in the budget includes funds in addition to the cost of the initial survey. Should these additional funds not be required, the riparian planting portion of the project will be increased.
0. Describe the design or acquisition alternatives that you considered to achieve your project’s objectives. Why did you choose your preferred alternative?
The Nisqually Chinook Recovery Plan identified the Mashel River as a high priority for restoration (specifically improving habitat complexity) because of its importance for life history diversity. In the draft Nisqually Steelhead Recovery Plan, the Mashel River ranked highest for restoration, overall, followed by the Nisqually River mainstem, when considering abundance and productivity.
An assessment of the Mashel River between Boxcar Canyon and the confluence with the Little Mashel River, done in 2004, developed restoration alternatives for this area. This portion of the river was divided into seven smaller reaches. The analysis detailed historic conditions, habitat alterations and channel characteristics in each reach, the potential benefit to fish of various restoration alternatives and recommended next steps. Restoration projects were recommended for reaches 1, 2, 4, 5 and 7. Phase I & II of the project addressed the projects in reaches 1, 2, 4 and 5. This application includes Phase III addressing reach 7.
0. How have lessons learned from completed projects or monitoring studies informed your project? Sources of results may be from Project Scale Effectiveness Monitoring from TetraTech, individual sponsors, lessons learned from previously implemented projects, Intensively Monitored Watershed results, or other sources.
The proposed design is at a detailed Preliminary Design level (roughly 70%).  This design was prepared by the Herrera geomorphology and restoration team utilizing their decades of collective knowledge and lessons learned from projects of a similar size and nature.  The design also builds on the watershed assessment completed in 2004 by the Watershed ProfessinalsProfessionals Network, which provides a geomorphic assessment of limiting factors in the watershed.  The design also incorporates the collective knowledge of biologists from the Nisqually Indian Tribe and other regional organizations.
0. Describe the long-term stewardship and maintenance obligations for the project or acquired land. For acquisition and combination projects, identify any planned use of the property, including upland areas.
The installed LWD elements are not expected to require long-term maintenance. The riparian planting will be maintained for two years including supplemental weed control and plant protection tube repair and removal. The planting will be monitored for a minimum of three years to inform adaptive management and ensure establishment.
Context within the Local Recovery Plan.
0. Discuss how this project fits within your regional recovery plan and/or local lead entity’s strategy to restore or protect salmonid habitat (i.e., addresses a priority action, occurs in a priority area, or targets a priority fish species).
The Nisqually Chinook Recovery Plan (2011 update) identifies restoration of the Mashel River as a Tier 2 (2nd highest) priority. In the draft Nisqually River Steelhead Recovery Plan (February 2014), the Mashel River ranked as the highest priority sub-basin for restoration, outranking even the Nisqually mainstem. An EDT (Ecosystem Diagnosis and Treatment) modeling analysis identified loss of habitat diversity as the Mashel River’s largest limiting factor (Mashel River Restoration Design report, 2004). This project addresses actions identified in the Nisqually Chinook Action Plan under Objective 1.3 Increase Quantity of Key Habitat including restoring lost off-channel habitat and enhancing existing habitat and in-channel placement of large woody debris. Objective 1.5 Channel Stability/Sedimentation Effects on Performance is addressed by decreasing future sediment generation and delivery. This project is listed specifically in the WRIA 11 Three-year Workplan.
0. Explain why it is important to do this project now instead of later. (Consider its sequence relative to other needs in the watershed and the current level and imminence of risk to habitat).
Several projects listed in the 2004 “Mashel River Restoration Design Report” have been completed, while this project has been idle since the completion of the 70% design in 2009.  The sponsor and our regional partners believe it is important to continue with the suite of restoration projects aimed at recovering salmon populations in the Mashel River in that the presence of many functioning restoration projects will be more effective than single projects completed over long time periods.  Additionally, matching funds for this project have largely been committed by the Nisqually Indian Tribe.  Securing match for large projects like this one can be challenging and having the match “in hand” is a compelling reason to complete the project now rather than later.
0. 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. Attach a map in PRISM that illustrates how this project fits into the overall strategy, if relevant.
This is Phase III of a decade long Mashel Eatonville restoration effort – a Mashel River Restoration Assessment was completed in 2004 and restoration of the project reach (Reach 7) was identified as a high priority; Phase I consisted of 13 jams and was completed in 2008 in the Box Car canyon area (Reach 1 and 2); Phase II consisted of 21 engineered log jams on either side of the Hwy 161 bridge (Reach 4 and 5) and was installed in 2011, both located upstream of Phase III. Washington State Dept. of Transportation installed an additional 9 log jams in 2012 immediately downstream of Phase II. 70% Designs for Phase III were completed in 2009.
Project Proponents and Partners. Please answer the following questions about your organization and others involved in the project.
0. Describe your experience managing this type of project. Please describe other projects where you have successfully used a similar approach.
The South Puget Sound Salmon Enhancement Group has over 20 years of experience in fish habitat restoration.  In the past 10 years, SPSSEG has managed a number of projects of a similar scale including previous stages of Mashel River restoration projects and the Lower Ohop projects.  Other project examples include the Greenwater Floodplain Restoration and Middle Goldsborough In-stream Enhancement.
The Nisqually Indian Tribe is a regional fisheries co-manager which provides scientific and policy expertise related to the Chinook and Steelhead Recovery Plans.  Their staff continues to inform the goals and design considerations of all restoration projects in the watershed.  The Tribe will provide project management assistance and will oversee all aspects of the riparian restoration elements. The Tribe’s Salmon Recovery program has revegetated over 275 acres of riparian area since 2007.
 List all landowner names. If your project will occur on land not owned by your organization, attach a Landowner Acknowledgement Form (Manual 18, Appendix F) in PRISM from each landowner acknowledging that his/her property is proposed for SRFB funding consideration. Multi-site acquisition projects need only attach a Landowner Acknowledgement Form for priority parcels.
The project will occur on land owned by the Nisqually Land Trust and the Town of Eatonville. Landowner Acknowledgement forms for both are attached in PRISM.
0. List project partners and their role and contribution to the project. Attach a Partner Contribution Form (Manual 18, Appendix G) from each partner in PRISM. Refer to Manual 18, Section 3 for when this is required.
The Nisqually Indian Tribe (NIT) will be a secondary sponsor of this project. $190,000 (Source: NWIFC FY2014 Pacific Coast Salmon Recovery Fund 14-NISQ-01, US NOAA) will be provided as match and will fund the cultural resources survey, engineering and design costs, and construction project management staff time. The Nisqually Indian Tribe will contribute donated paid labor in the sum of $7,248 to maintain the riparian planting portion of the project. An additional small grant will be secured for the remainder of the match needed ($11,812, source pending).
0. Stakeholder Outreach. Discuss whether this project has any opposition or barriers to completion, besides funding. Describe your public outreach and feedback you have received. Are there any public safety concerns with the project? How will you address those concerns?

The majority of the properties on which this project will occur are owned by the Nisqually Land Trust, a major Nisqually salmon recovery partner, and are protected for conservation value in perpetuity. The Town of Eatonville has been involved in the planning process since the restoration initiative began ten years ago. Both Phase I and Phase II were constructed in part on properties owned by the Town. The Town owns one of the parcels where Phase III will occur and is in full support of the project. Due to low flows during the summer, there is little recreational use of this reach of the Mashel River. There is a certain degree of uncertainty and risk associated with the active landslide within the project reach – additional geotechnical analysis as part of this funding request will inform the final design and will determine how best to address this.

Supplemental Questions
Restoration Project Supplemental Questions
Answer the following supplemental questions:
Will you complete, or have you already completed, a preliminary design, final design, and design report (per Appendix D) before construction? 
Choose an answer
A 70% design, including a cost estimate, was completed in 2009. A copy of the 70% Design and associated cost estimate will be uploaded to PRISM as part of this application. As part of this funding request, a Final Design will be completed. The Final Design deliverables will include 70% Design Review Comments, Final Design and Technical Specifications, Final Construction Quantities and Costs, Contract Bidding Documents and Construction Permits.
Will your project be designed by a licensed professional engineer?
Choose an answer
Yes.
If this project includes measures to stabilize an eroding stream bank, explain why bank stabilization there is necessary to accomplish habitat recovery. Bank stabilization criteria required to be met for SRFB eligibility are on page 15 of Manual 18.
Streambank stabilization is an incidental component of this salmon habitat complexity improvement project. This project focuses on engineered log jams and large woody debris in order to create pool and riffle habitat and reconnect side channels. There is an active landslide within the project area – ELJs will deflect some portion of the flow away from this area to prevent further erosion. Additional treatments may be identified as part of geotechnical analysis that will inform the final project design. 
Describe the steps you will take to minimize the introduction and spread of invasive species during construction and restoration. Specifically consider how you will use un-infested materials and clean equipment entering and leaving the project area.
Weed-free soil and wood chip mulch will be specified as ELJ materials to prevent introduction of new invasive species. Control of existing invasive species will start this summer 2015 (prior to beginning of this grant) by the NIT crew of restoration technicians and funded internally by NIT. Due to this initial control effort, less invasives will be present during construction thus reducing spread about the project site. Project specifications will include cleaning equipment before entering and upon leaving the project area.


Comments
Use this section to respond to the comments you will receive after your initial site visits, and then again after you submit your final application.
Response to Site Visit Comments
[bookmark: Check2][bookmark: Check3]Date: 	June 3, 2015							Project Site Visit?	|_| Yes	|_| No Review Panel Member(s):  Cramer and Tyler
1. Recommended improvements to make this a technically sound project according to the SRFB’s criteria: 
A. Clarify in the proposal the proximity and relationship to proposal 15-1232.  
Response:  15-1232 is a separate and independent conservation easement proposal sponsored by the Nisqually Land Trust.  The conservation easement will be on the Riesau property adjacent to the river and floodplain land already owned by the Land Trust.  The project proposed herein is to take place entirely on Land Trust and Eatonville owned properties and is thus not dependent on the easement.  Neither of the two proposals depends on the other for success.
B. Given the lapse of time between the 70% designs and the presence of the active landslide within the reach, additional geotech work would be appropriate.  Include the final design as one of your objectives. 
Response:  Geotechnical work proposed for refining and finalizing the design will include qualitatively and quantitatively assessing the landslide to develop a better understanding of the existing and future potential for landslide activity, risk to the project, and to assess how the project could potentially influence the current risk of landslide activity. This work will include the following:
1. Reviewing available geologic maps, landslide hazard maps, well logs, and geotechnical exploration data in the area.
2. Conducting a site reconnaissance to observe and document landslide features such as soil and bedrock exposures, topography, vegetation, groundwater seeps and conditions of the landslide toe and adjacent gravel bars.
3. Completing two-dimensional hydraulic modeling of existing (pre-project) conditions and proposed project conditions to assess changes in hydraulic conditions along the toe of the landslide.  
4. Completing a sediment mobility analysis of the landslide toe using field data and results from the hydraulic modeling to assess the frequency of flow events that mobilize landslide toe sediments.
5. Developing a qualitative assessment of the landslide hazard risk based on the field observations, data search, the hydraulic modeling, and the sediment mobility analysis. 
6. Preparing a technical document summarizing the results of the landslide investigation.

C. The review panel does not support the bank hardening element of the proposal in the vicinity of ELJ 7-6.  Particularly with the potential purchase of the conservation easement at that location, the previous concerns about protecting property are no longer relevant.  Projects receiving SRFB funding should restore natural processes.  Lidar images suggest that this area formerly functioned as an alluvial fan.  The review panel would like to see the project allow this reach to restore its function as an alluvial fan.  

Response:  The ELJs/bank hardening shown on the current design proposal are located along the left bank at the confluence of the Mashel and Little Mashel Rivers. The left bank at this location is currently armored with riprap and large native boulders, which limits channel migration into the left bank floodplain. This area is now currently owned by the Nisqually Land Trust (Trust) whose property boundary extends approximately 150 feet south of the confluence into the left bank floodplain where it abuts private property. Note: the conservation proposed by the Trust is not related to this project or the armored area. The inlet to an abandoned (i.e., dry most of the time) main-stem Mashel River meander channel is located immediately across the channel from the confluence along the right bank. One project objective at the confluence includes restoring natural channel processes by removing the existing rock armoring to allow the Mashel and Little Mashel Rivers to migrate into the left bank floodplain owned by the Trust while also limiting migration into the adjoining private property. Other project objectives at the confluence include 1) enhancing in-stream habitat and activating the abandoned right bank meander by installing a few ELJs in the main-stem channel and along, or within, the left bank at the confluence to provide scour pools, cover, and hydraulic and geomorphic complexity in the main channel; and 2) deflecting flow into the abandoned meander to provide high flow refugia within it and encourage sediment deposition within the main stem to increase heterogeneity of channel bed material and increase activation frequency of the abandoned meander. Some excavation of the Right Bank inlet of the abandoned meander is also proposed and is described in response to comment E. below.
The current design proposal at this location will be revised to accomplish these objectives while conforming to the limitations on channel migration due to the property boundary constraints. The exact configuration of ELJs and means to limit channel migration into private property beyond lands owned by the Trust will be determined during the design phase by the design team. We anticipate one or two ELJs will be built into the left bank or out front of the current bank line at the confluence in locations similar to those shown on the current design proposal (ELJs 7-7 and 7-9) to provide the intended function of flow deflection and to maintain connectivity into the right bank meander side channel ; however, ELJs 7-6 and 7-8 would be repositioned and set back further to allow full utilization of the Landtrust land but still providing a “limit” or boundary for channel migration into private property”. To limit channel migration into the adjoining private property the design team will investigate a few design alternatives for repositioning ELJs 7-6 and 7-8 and choose the most feasible means in collaboration with the SPSSEG, the Tribe and the Trust. The 2D hydraulic model will be used to adjust these locations to optimize habitat gain and minimize risk to adjacent property.  Current ideas to intercept flow and discourage an avulsion into the adjoining private property also include constructing multiple small log structures within and on the floodplain, and/or constructing a simple, low profile, and discontinuous setback log revetment that would be mostly buried, and aligned adjacent to the property line (with an adequate vegetated buffer) and configured in such a way to encourage flow away from the property boundary while also providing aquatic habitat.

D. Sponsor should stay engaged with design team to ensure that 
· Imported materials incorporated into the design should be consistent with the native materials found in the area.
Response: The ELJs will incorporate as much native alluvium as possible. Ballast (i.e., large rocks such as native boulders greater than 18” in diameter ) placed over the logs within the interior core of ELJs must be large enough to resist erosion to prevent the ELJ from destabilizing if some of the finer alluvium placed over the ballast is eroded during a large flood. ELJ projects previously completed on the Mashel River upstream of the project in reaches 4 and 5 have demonstrated that a significant percentage of the subsurface material (i.e., ELJ excavation spoils) in the channel and floodplain is large enough to be used as log ballast. Boulders have been observed in the channel and on gravel bars in the project area and they appear to be suitable log ballast. This material will be segregated from the finer cobbles and gravels as it is excavated for use as log ballast. Alluvium needed to complete ELJ backfilling requirements will come from onsite. Import of large non-native angular rock needed to fulfill log ballast requirements will be minimized and will be dependent on the quantity of native boulders encountered during ELJ excavation. Any large non-native angular rock encountered onsite during ELJ construction could be used if necessary to minimize import requirements with all remaining, smaller, non-native angular rock disposed of off-site.
· Encourage engineers to strive for longevity of the planned structures.
Response: The ELJs will be designed to withstand the forces and scour of a 100-year flood. All imported wood material used for their construction including large key logs, racking logs and slash material will be coniferous species (e.g., Douglas fir, Western red cedar, and Sitka spruce) to maximize their design life. Any deciduous trees and shrubs removed to establish access to the ELJ work areas will be added to the ELJs as racking and slash material. Any willows removed to establish access to ELJ work areas will be persevered and incorporated into the water-ward face of the ELJs to facility quick growth. Native or local topsoil will be placed over the tops and sides of the ELJs. Then the ELJs will be aggressively vegetated with coniferous and deciduous trees and shrubs to encourage root establishment and soil cohesion, which will increase the ELJ’s internal stability as the vegetation matures.
E. Provide additional detail in proposal on the vision for the side channels proposed, their approximate location, and the frequency with which they would be engaged.  
Response: The current design proposal includes enhancing two existing side channels that, after completing the proposed grading, will be engaged during approximately the average annual flow. Low flows in the Mashel River will remain within the existing main-stem channel; therefore, flows in the enhanced side channels will be ephemeral and occur only when flows equal or exceed the average annual flow. 
The upstream side channel is currently a high flow channel located in the left bank floodplain upstream of the Little Mashel River confluence. The second side channel is the abandoned right bank, main-stem Mashel River meander. Its inlet is located along the right bank immediately across the existing Mashel River channel from its confluence with the Little Mashel River. Inlets to both side channels are two to three feet above the existing main-stem channel bottom. Because of these elevation differences both side channels are activated only during flows greater than approximately the 1-year to 2-year flood and provide little to no aquatic habitat function. 
Both side channels will be enhanced by excavating a more prominently defined channel inlet along approximately 100 to 200 feet of their upstream end to significantly increase their inundation frequency.  The inlets will be deisgneddesigned to provide more of an ephemeral connectivity with the main-stem channel.  It is not recommended to try to design or plan for perennial connectivity due to the dynamic nature of the alluvial fan and the very low flows that occur during the summer. Instead, the design approach will be to provide the structure (ELJs) needed to support flow complexity and deflection that will sustain connectivity for several months of the year when the side channels are actively conveying flow.  BeauseBecause the ELJs will signficantlysignificantly increase roughness in this aerea, and due to the sediment delivery from the Little Mashel River and the landslide toe, this area will likely be very depositional and will support a dynamic variability of connectivity, gravel bar formation, and enhanced hyporheic connectivity.  Side channel construction is not proposed, and is not needed.. Channel construction will only include modificitonmodification to the inlet and extend to a location that will support a sustainable gradient where water will flow naturally down the remainder of the undisturbed channel. During larger flow events the geometry of the side channels will adjust naturally, thus lessening the extent of side channel construction necessary. 
The inlet to both side channels are located to work in concert with the proposed ELJs that will be constructed in the main-stem channel. The ELJs are strategically located and designed to 1) create a mild backwater affect in front of them resulting in a small and localized rise in the water surface to encourage flow into the side channels, and 2) to deflect some of the flow away from them and towards the side channel inlets. Positioning the ELJs in this manner will also decrease the potential of the inlets partially filling with sediments. 
Habitat in both side channels will also be enhanced by constructing several small ELJs along their length to increase habitat and geomorphic complexity during flows that activate the side channels. The design objectives for the enhanced side channels include the following: 1) splitting flows to decrease the volume of flow in the main-stem channel thereby reducing the sediment transport energy in the main-stem to increase channel bed material heterogeneity and retain spawning sized gravels in the project reach; 2) providing high flow refugia in the side channels and additional aquatic habitat for flows above the annual average flow; 3) diversifying existing channel habitats by connecting the main-stem channel to the disconnected, but existing, side channel habitats; and 4) restoring natural geomorphic processes to create and maintain side channel habitats. Channel excavation spoils will be used to construct ELJs.
2. Missing Pre-application information:
Include approximate dates in the scope of work. 

Response: Dates have been added.Brian Combs to provide this information.

3. General Comments:
The proposal is well written and organized.   The review panel appreciates the sponsor’s responsiveness in posting the lidar plans, aerial photo time series, and risk memo to PRISM.  If more current lidar is available than the 2010, please post that as well

Response: Herrera does not know of We are not aware of any more current lidar data at this time. 

Justify the use and cost of a 2D hydraulic model when a 1D model has already been developed.
Response: A one-dimensional (1D) hydraulic model does not exist for the entire project reach. A 1D HEC-RAS model was developed by Northwest Hydraulic Consultants (NHC) for FEMA in 2003 for the Mashel River upstream of the confluence with the Little Mashel River. This model does not extend downstream of the Little Mashel River, and any hydraulic model developed for this project will need to extend several hundred feet downstream of the downstream end of the project reach. The NHC model was also heavily based on interpolations between very few ground cross-sectional surveys done near Eatonville and topographic data from 1980 and thus lacks suitable accuracy and resolution to use for this project. 
A 1D modeling approach is not well suited to answer some of the key questions for this project related to side channel activation and hydraulic complexities typically associated with river confluences. Assessing lateral flow patterns and flow vectoring using a two-dimensional (2D) approach is very advantageous in assessing the following: 1) the performance and sustainability of side channel activation, 2) potential for sedimentation, 3) hydraulics changes near the Little Mashel River alluvial fan, and 4) flow vector changes along the toe of the landslide area.  In addition, an inherent assumption of a 1D model approach is the averaging of water surface across the floodplain, which laterally translates water surface effects across the entire floodplain.  Given the location of several private properties to the south of the project site, this characteristic of a 1D model will likely significantly limit restoration efforts (e.g., the quantity and size of ELJs that can be constructed). 2D hydraulic models provide a much better and more realistic approximation of the localized hydraulic effects that show higher water surface increases near the ELJ placement and lower increases along the periphery of the flood extents (e.g., near private property).  
Attempts can be made to subdivide a 1D model into multiple flow paths to perform “like” a 2D model in an attempt to minimize this averaging effect across the floodplain, but this complicates the model development process and can result in unreliable results due to the over-simplified assumptions of lateral flow distribution and weir-flow used to approximate 2D flow characteristics. This pseudo-2D approach using a 1D model is more complicated, unreliable, and expensive to develop than a full 2D model.  Depending on the extent and complexity of the model domain, there is very little cost difference between a 1D and 2D model. In addition, a 2D model is more cost effective and reliable for physical conditions like those of the project area where understanding and evaluating converging and lateral flow properties are important for assessing the performance and sustainability of the proposed design.

Response to Post-Application Comments
SRFB Comment:  The preliminary design report dated Oct 23, 2008 discusses the use of the FLO-2D model in reach 7 of the Mashel River up to the confluence with the Little Mashel River.  The application states only a 1D model was developed initially and a new 2D model will be developed for this reach.  Please clarify if the original FLO-2D model will be updated and extended downstream of the Little Mashel River or if a new 2D model will be developed.

Response: A new two-dimensional (2D) hydraulic model will be developed using the “RiverFlow2D” software to replace the original 2007 FLO-2D model, which will not be updated for this project. The original FLO-2D model is an older, less efficient and more simplistic 2D model than RiverFlow2D, as it was originally developed for assessing large scale (i.e., large floodplains and several miles of river) flow characteristics, debris flows, and shallow floodplain flows.  The FLO-2D model uses uniform square grid elements to represent the average topography within each grid element.  Flow vectors in each element are limited to 1 of 8 directions (i.e., from one square to the next adjacent square). This provides a generalized flow vector analysis, but with very limited detail based on element size compared to the topographic features. The original FLO-2D model was optimized using a minimum grid element size of 20 feet (square), but this relatively large element size significantly limits the ability to perform small scale, localized assessments of flow vectors in the project reach and impacts of the ELJs proposed for this project.  This type of assessment is important for our assessment of the landslide risks and sustainability risks associated with sedimentation and inundation frequency of the side channels. Conversely, RiverFlow2D uses a non-uniform curvilinear grid that allows for a balance of both very small and large grid elements and flexibility of the grid orientation to follow important topographic features. Recent advancements in the past three to five years in both computer hardware (i.e., computing power) and the RiverFlow2D software allow one to develop a RiverFlow2D model more quickly and with significantly more detailed information for less cost than developing or updating a FLO-2D model. Furthermore, the topographical surface used in the original FLO-2D model was derived from 2002 LIDAR data and would need to be completely updated to reflect current site conditions. A new topographical survey was completed in September 2015 along approximately 4,100 feet of the Mashel River (including about 500 feet of the lower Little Mashel River) and merged with the 2010 LIDAR (the most current available) to create a new modeling topographical surface. As stated previously, developing a new RiverFlow2D with this new surface can be done more quickly than updating the original FLO-2D model with the new surface.

SRFB Comment:  The confluence of the Mashel River and the Little Mashel River is a critical and highly productive habitat area.  The panel remains concerned with the extent of ELJs at this location which will create a static, hardened feature in a normally dynamic, alluvial landscape.  The sponsor has responded to the review panel’s early review comments by stating the design team will investigate structure placement to limit channel migration into the adjoining private property.  The review panel supports removing the exiting riprap along this bank and installing log deflectors to engage the right bank side channel though does not support limiting the natural rate of channel migration.  The panel is leaning towards applying conditions to 1) review the revised preliminary design and final design deliverables and 2) to exclude from the design and construction ELJs which are intended to limit natural channel migration onto the Land Trust or Tweet properties.  

Response:  The existing rip-rap armoring at the confluence of the Mashel River and the Little Mashel River (left bank) is already a static, hardened condition that if left as-is (i.e. no treatment) will provide the least potential for river migration and productive habitat.  Project design goals include removing this bank armoring, improving habitat, and improving the potential for natural river processes including some level of channel migration.  However, as stated in the previous comment responses, there are two separate properties in the vicinity of the existing bank armoring west of the Mashel and Little Mashel confluence that need to be considered when planning changes to this part of the project area (in addition to other considerations and properties throughout the project area).  These are the Land Trust and Tweet properties, respectively (see property lines on Design Sheets).  Given that the Land Trust is a willing and active partner it is appropriate to remove the bank armor on their property and to configure project elements that will allow some channel migration on the Land Trust property.  The Tweets however are private landowners and have not granted any project easements or permission to the SPSSEG to allow channel migration onto their property.  As such, the SPSSEG and other partners could be liable for property damage or loss if migration occurred onto their property as a result of removing existing bank armoring and if no structures or other means were constructed to protect the Tweet property.  Even though channel migration could be allowed into the Land Trust property, the Tweet property line represents a constraint (and thus a limit) to channel migration because it is private property located immediately adjacent to property that will be allowed to deform and that has project elements (ELJs) located on it that will induce geomorphic changes following construction. In other words, simply removing the existing rip-rap and thus allowing unfettered future channel migration is not a viable option.   

Therefore, the project should include some form of habitat friendly structures placed near the Tweet-Land Trust property line to prevent loss of property if the channel eventually migrates that far through the Land Trust property.  With these factors in mind, project objectives at the confluence of the Mashel and Little Mashel Rivers include 1) removing the existing rock armoring to allow both rivers to naturally migrate into the left bank floodplain owned by the Land Trust while also preventing migration into the adjoining Tweet property, and 2) placing ELJs in the channel and, if necessary, along or within the left bank near the confluence to enhance and increase instream habitat and habitat forming processes. It is not the intent of the design to limit/prevent natural channel migration into the Land Trust property. Depending on the final configuration of the ELJs near the confluence (which will be approved by the SPSSEG, Nisqually Tribe and the Land Trust) and how the river responds to the ELJs, and in concert with removing the existing bank armoring at the confluence, some amount of channel migration into the Land Trust property is highly likely. The intent of positioning ELJs near the confluence will not be to limit migration into the Land Trust property; rather, they will be positioned where their hydraulic and geomorphic affect is most beneficial to achieving the stated habitat objectives. 

[bookmark: _GoBack]As stated in the previous comment responses, the design team will investigate a few habitat friendly design alternatives for limiting channel migration into the Tweet property without preventing migration into the Land Trust property. We envision these treatments to occur adjacent to the Tweet property line, with some potentially placed within the floodplain owned by the Land Trust.  Any large wood elements placed in the Land Trust’s property (i.e., away from the Tweet property line) would not be designed to prevent migration through the Land Trust’s land, but would function much like other large wood elements that are present on floodplains that naturally buffer channel migration by virtue of their size and hydraulic roughness.  We welcome suggestions on how to address the complex factors in this part of the project area and we see this issue as an opportunity to improve the current condition in a manner that will enhance fish habitat and riverine processes, rather than a limitation of such processes as is seen with the existing condition.
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