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Restoration, Acquisition, and Combination Project Proposal
	Project Number
	15-1287

	Project Name
	NF (Xwqélém) Farmhouse Phase 2b

	Sponsor
	Nooksack 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?

	09-1680
	Completed
	Preliminary reach-scale design and feasibility report complete.

	13-1276
	In progress
	Phase 1 restoration completed 2015.  Phase 2a design status is 100%.

	14-1655
	In progress
	Phase 2a construction will begin July 15th, 2015.

	14-1881
	Not funded
	Identical to this proposal but for minor updates


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.
Mainstem habitat, with associated floodplain habitats: North Fork Nooksack River, Farmhouse Reach, RM 46.4 -49.4 (Phase 2b: RM 47.348.0-48.2).  
Brief Project Summary. Summarize your project in a few sentences. Please be brief, you will be asked for details in the following questions.
We propose to construct 16 11 log jams in a 0.32-mile reach of the North Fork Nooksack River, RM 48.07.9 – 48.2, near Kendall, Whatcom County. The goal is to address North/Middle Fork Nooksack chinook limiting factors of high channel instability and low habitat diversity.  This would constitute Phase2b of the 6-phase North Fork Farmhouse Reach Restoration project.
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 North Fork Nooksack River supports (1) native, composite spring chinook (Oncorhynchus tshawytscha); (2) mixed origin, composite production coho (O. kisutch), and a small population of apparently native coho in the upper North Fork; (3) native, wild fall chum (O. keta); (4) native, wild odd-year pink salmon (O. gorbuscha); (5) native, wild riverine sockeye (O. nerka); (6) native, wild winter-run steelhead (O. mykiss); (7) native, wild bull trout (Salvelinus confluentus); and (8) native, wild anadromous cutthroat trout (O. clarki clarki).  Of these, chinook, steelhead, and bull trout are listed as threatened under the Endangered Species Act.  North Fork/Middle Fork Nooksack spring chinook constitute one of twenty-two independent populations in the threatened Puget Sound chinook ESU and are considered essential for recovery of the ESU (64 FR 14308, Mar. 24, 1999), yet abundances have declined from an estimated historic return of 26,000 adults to the recent 5-year (2008-2012) geometric mean escapement of 215 natural-origin adults.

In the North Fork Nooksack, the natural-origin recruit/natural spawner ratio (essentially the number of adult returns produced by each adult of the previous generation) for brood years 1995-2005 have ranged from a low of 0.024 to a high of 0.558 for North Fork/Middle Fork early Chinook, substantially less than that needed to sustain and recover the population.  The primary factor limiting chinook in the North Fork is channel instability (Hyatt 2007); the recruit-spawner ratio is strongly and inversely related to flood intensity in the incubation year (r2= 0.57; Conrad 2014), indicating redd scour and/or lack of flood refuge is limiting productivity. Channel migration and turnover in the North Fork are rapid, with some channels shifting multiple times each year; redd failure rates in mainstems are nearly twice as high as in the more stable side channels and back channels (Hyatt and Rabang 2003). The lack of stability has been attributed to wood removal, riparian forest clearing, and more frequent large floods, which have led to a dramatic reduction in large stable logjams that form and stabilize forested islands in the North Fork, catalyzing a shift from an island-braided channel pattern to a less stable braided pattern, with associated loss of stable side channels and the stable spawning habitat that they provide (Hyatt 2007, Maudlin 2012).   
The North Fork Nooksack Farmhouse Reach (RM 46.4-49.4; see Vicinity Map) has been identified as a priority for restoration in the North Fork downstream of Glacier Creek (Hyatt 2007).  The Farmhouse reach is among the most active and volatile reaches in the North Fork, with a broad alluvial plain carved by shallow braids that shift multiple times in a given year (Hyatt 2007; Figures 1, 2).  The mainstem channel exits Maple Canyon, flows along the base of a high bluff and two large deflection levees at The Glen at Maple Falls (The Glen), and then spills onto the floodplain as multiple channels and braids (Figure 7). These channels shift inter-annually, with little in the way of vegetated islands (Figure 2) or logjams to slow migration or anchor the channel anywhere on the floodplain. The south (left bank) side of the reach ; is entirely forested, primarily in DNR and Whatcom Land Trust ownership, while the north side is owned by The Glen (a resort community), a Cowden gravel quarry, Harvey Henry (a private undeveloped parcel) and Roger McMunn/Kate Shadow (Kalypso Bay Farms, an equine farm) (see Ownership map).   The Farmhouse reach is one of the widest on the North Fork (upstream of the Middle Fork confluence), averaging 278 m over the entire reach and varying between 135 m at the upstream end near the Maple Canyon and more than 300m downstream near Kalypso Bay Farms (Hyatt 2007). Overall gradient is 0.006, steeper than any of the reaches downstream, and varies locally (in 100 m segments) up to 0.02 but with most segments less than 0.01.  Channel migration rates in the reach downstream of The Glen average 17 m/year and ranges between 11.7 and 29.0 m/year (Hyatt 2007).  The percentage occupation grid shows a clear band of 100% occupation down the middle of the reach, with several zones of low (<20%) occupation having recently been occupied by the channel, in particular after the 2003 and 2004 floods (Figure 3, cited as Collins and Sheikh 2004 in Maudlin 2012).  The active channel has been steadily widening through time- nearly doubling in area, with an associated loss of floodplain forest and forested islands (data from Collins and Sheikh 2004). This continued widening through time, reflecting an increasingly rapid floodplain turnover rate, has shown no signs of natural recovery despite changes in the regulatory environment.
The loss of mature floodplain and island forest has likely reduced the erosion resistance of the floodplain, leading to more rapid erosion of the riparian forest and recruitment of smaller wood to the channel.  None of the floodplain island patches mapped before the 1966 photo year persisted until 1998 (Maudlin 2012). Reflecting the rapid migration and lack of functional wood to form pools, split flow and deflect the channel, the mainstem habitat in the reach is predominantly riffle (56%), followed by braid (15%), glide (6%), and pools (<1%, Figure 5).  The lack of main channel pools was typical of the North Fork Nooksack River, which averaged 1.1 pools per mile over the 20.9 miles surveys (Hyatt 2007).  Off-channel habitat, primarily in the form of back channels, makes up 21% of the entire wetted habitat in the reach.  The Farmhouse reach has one of the lowest concentrations of LWD in the North Fork, due in part to the large active channel area.  Recent LWD surveys documented 0.08 key pieces and 0.71m3 of LWD per 100m of mainstem channel in 2004 (LNR 2007), compared to the North Fork averages of 0.30 pieces and 2.73 m3, respectively.  Less than 1% of the floodplain has timber >40 m in height. The majority of the floodplain is bare cobble or vegetation less than 3 m tall.  With diminished sources of wood to the channel for the near future, restoring these functions through LWD placement will be the most effective strategy meeting our habitat objectives in the reach.  See Figure 7 for site photos.
Historically, this reach was one of the more active Chinook spawning areas in the North Fork (Schuett-Hames et al. 1988).  Proximity to the Kendall Creek hatchery suggests the potential for heavy use as wild spawner abundance recovers.  Spawning in the reach is strongly tied to the edge of the historic migration area but is limited by flow.  In places where side channels are present along the edge of the higher terrace, spawning by all anadromous species is prevalent (Julie Klacan, Tasha Geiger, WDFW, pers. Comm. Jan 2012).  High levels of chinook use have been documented in the recent past in areas such as Wicks Slough, Levitt’s Slough, the Falls Creek Side Channel, and Bear Creek Slough (see Figure 6 for locations), although use depends on flow connectivity.  The 2011 spawner survey data indicates only Falls Creek had sufficient flow to support much chinook spawning (14 live, 3 dead, 8 redds in 1 mile).  This may be related to the stability of these channels relative to the braided active channel area, or to groundwater and tributary discharge from the older alluvium (Maudlin 2012).
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
	Stable (at very low numbers)
	Y

	Bull trout
	Juvenile, adult
	Likely stable at low numbers
	Y

	Steelhead
	Egg, juvenile, adult
	Stable at low numbers
	Y

	Coho, chum, sockeye salmon
	Egg, juvenile, adult
	Unknown (except chum appear stable)
	N

	Pink salmon
	Egg, adult
	Increasing in the near term
	N

	Sea-run cutthroat
	Adult, juvenile
	Unknown
	N


0. Describe the limiting factors, and limiting life stages (by fish species) that your project expects to address.
Limiting life stages: Chinook incubation and early rearing.  Limiting factors: high channel instability, low habitat diversity, lack of key habitat (stable side channels for spawning).  
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.
The primary goal of the reach-scale project (of which this project is Phase 2b) is to address early chinook egg-to-emergence limiting factors of high channel instability, lack of key habitat, and reduced habitat diversity by restoring the more stable island-braided planform (with associated stable side channels) that was historically evident in the Farmhouse reach.  The restoration approach is  by restoring to restore the large stable log jams that historically formed and maintained forested islands, floodplain and associated side channels, while planting suitable areas to restore floodplain forest. Desired outcomes of Phase 2b restoration include: (1) reduced lateral migration to allow transient river bars and maturing vegetation within and along the margins of the historic migration area to stabilize and immature floodplain vegetation to reach a size (50-years) where it can produce functional wood to the channel (see Ph2a planset, Sheet C-1 “potential forested island” areas); and (2) increased pool, complex edge habitat, and woody cover throughout the reach, particularly in side channels; (3) improved low flow connectivity of the existing side channels; and (4) increased stable spawning habitat of the reach, especially in side channel areas.  Restoration is designed to benefit Nooksack early chinook egg-to emergence and early rearing survival by restoring stable side channelsreducing channel instability; there will be collateral benefits to other species that use the reach (steelhead, bull trout, coho, chum, sockeye, pink, cutthroat trout).  Phase 2b goals are to improve habitat in the Levitt’s Farm Slough, separate mainstem flow to allow for side channel development in the vicinity of the former Leavitt’s Slough, protect the incipient forested island around RM 48.1-48.2, roughen the margin of the right bank floodplain to promote forest floodplain encroachment into the active channel, and increase connectivity of a channel flowing through the floodplain forest to the north of the active channel area.
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:
3. (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.
3. (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.
3. (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.
3. (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. 
The objectives of Phase 2b is are to construct engineered log jams and plant floodplain riparian areas to: 
1.       Increase key habitat quantity (defined as primary and backwater pools, complex edges and tailouts), especially in side channel areas by placing ELJ structures that cause local scour and provide complex edge habitat, producing the following habitat benefits by 2021:
1. 11 stable log jams
1. .6 pools, including 4 main channel pools and two side channel pools
1. Increase in length of wood engaged at low flow: 157m (including 36m in side channel)
1. Increase in length of wood engaged at high flow: 413m (including 66m in side channel)

2.  .       Improve low flow connectivity of Levitt’s Slough by protecting and enhancing inlets at the heads of side channels and separating and encouraging flow toward marginal channel areas (Figure 6).
3.       Narrow the active channel area by Encourage formation and persistence of stable forest islands (and associated side channels) by increasing the bank resistance along existing and emerging forest islands and planting and interplanting emerging forest islands with native vegetationencouraging vegetation establishment and succession on existing exposed gravel bars., producing the following benefits:
· Area of floodplain replanted/interplanted and on trajectory to PFC: 2.5 acres

3.  Protect side channel spawning habitat by discouraging channel migration that could capture the mouth of the Falls Creek side channel, leading to 
· No net loss of side channel habitat in Phase 2b reach.
4.       Increase longevity of forest islands for riparian habitat by increasing the bank resistance along existing and emerging forest islands.
5.       Encourage island growth and expansion by planting floodplain riparian. 
Anticipated project benefits: Phase 2b  in terms of increases in WRIA 1 habitat indicators are:
1. Length treated: 0.3 river miles 
1. Number of pools formed:  8 pools, including 4 primary pools 
1. Increase in length of wood engaged at low flow: 481m
1. Increase in length of wood engaged at low flow: 699m
1. Increase in wetted length of side channels available during spawning flows :  350m
1. Increase in wetted length of side channels available during rearing flows :  1016m
1. Stable log jams:  16 ELJs 
1. Area of floodplain vegetated (NF/MF only):  6.9 acres 
1. Area of floodplain vegetated and on trajectory to PFC :  6.9 acres 

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?
The current proposed designs represent preliminary designs (60%), and structure locations may be adjusted depending on wetted channel location and phase-specific hydraulic modeling results.  The project manager will communicate with the grant manager should any schedule changes and/or cost overruns arise, and a plan will be formulated to modify the schedule, design and/or scope as necessary.  We do not foresee any constraints or uncertainties at this point.

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 project will construct 16 11 engineered logjams in the North Fork Nooksack River, Farmhouse Reach Phase 2b subreach (RM 47.348.0 to 48.2; Figure 8; see Ph2a 100% planset for structure details).  Phase 2b is the second component of the broader Phase 2 (47 log jams) project.  There are three two structure types proposed in the design: “Woody Gnarl” and Type 3, both of which have been constructed in either Phase 1 (Type 3) or Phase 2a (“Woody Gnarl”) projects.  , two of which are similar to those developed for the Wildcat Project located upstream on the North Fork Nooksack at RM 53.3 to 54.8.  Two 
Most (9) of the structures are “Woody Gnarls”, larger Type 1 structures (Figure 9a) are proposedincluding a cluster of 6 structures designed to stabilize an existing channel island and to roughen the floodplainactive channel (Figure 8) and a cluster of 3 structures designed to protect the downstream end of the Falls Creek side channel from being captured by channel migration.  Timber Gnarls  to discourage mainstem flow to the north; these structures have 11 vertical logs, 20 layer logs (13 with rootwads), 26 ballast rocks, 75-100 racking logs, and 80-100 cubic yards of slash. Twelve medium Woody Gnarl structures are; these structures have 6 vertical logs, 12 layer logs (10 with rootwads), 14 ballast rocks, 70 racking logs and 70 cubic yards of slash (Figure 9b).  The Woody Gnarl is designed to be a cost-effective, omni-directional, self-ballasted/settling key log framed structure.  It is designed using ballast material, a timber/cable-framed architecture, and a novel multifaceted approach to addressing the potential for multiple angles of attack associated with highly dynamic river systems and anticipated hydraulic scour conditions. Using large boulders to counter the buoyant properties of the wood, and vertical timbers to increase the dimensional depth, the woody gnarl is designed to settle into scour conditions as they develop rather than the more common approach of constructing ELJs elements below anticipated scour depths. The architecture of the woody gnarls is also designed to be stable during the settling process by using a triangular log frame base geometry cabled to the vertical logs and adjacent layers. The triangle frame is a highly stable frame geometry often used in engineering when loading is unbalanced, which commonly occurs with the varying angles of attack associated with dynamic river conditions and complicated scour conditions.  Timber gnarls were constructed as part of Phase 2a; the designs were adjusted to accommodate large logs donated by the US Forest Service.  There is high likelihood for continued donation of such logs to offset project costs, although quantities and sizes are not generally known until spring prior to construction.
Two smaller Type 32 (Figure 9b9d) structures are proposed in along the Falls Creek side channel to form pools and increase cover and habitat complexity. right wetted edge of the current main channel.  .  Logjams will be constructed by: 1) excavating alluvium to place and then partially rebury vertical logs to form a v-shaped frame; 2) layering with horizontally-placed logs lashed to the structure with wire cable or manila rope and stabilized by ballast rocks (ultimately buried); 3) filling voids in structures with racking logs and slash; and 4) backfilling each layer with native alluvium.  
Most (12) of the structures are “Woody Gnarls” placed to roughen the active channel and encourage island formation towards the upstream north edge of the channel, as well as on and adjacent to the right bank through the reach to promote floodplain forest encroachment into the active channel and to encourage side channel development in the former Leavitt’s Slough area by separating flow along the right bank.  The Woody Gnarl is designed to be a cost-effective, omni-directional, self-ballasted/settling key log framed structure.  It is designed using ballast material, a timber/cable framed architecture, and a novel multifaceted approach to addressing the potential for multiple angles of attack associated with highly dynamic river systems and anticipated hydraulic scour conditions. Using large boulders to counter the buoyant properties of the wood, and vertical timbers to increase the dimensional depth, the woody gnarl is designed to settle into scour conditions as they develop rather than the more common approach of constructing ELJs elements below anticipated scour depths. The architecture of the woody gnarls is also designed to be stable during the settling process by using a triangular log frame base geometry cabled to the vertical logs and adjacent layers. The triangle frame is a highly stable frame geometry often used in engineering when loading is unbalanced, which commonly occurs with the varying angles of attack associated with dynamic river conditions and complicated scour conditions.  Timber gnarls are being constructed as part of Phase 2a; the designs were adjusted to accommodate large logs donated by the US Forest Service.  There is high likelihood for continued donation of such logs to offset project costs, although quantities and sizes are not generally known until spring prior to construction.
All the ELJ structures are designed to be overtopped and maintain stability and are designed to withstand a 100-year flood.  Structures and disturbed areas will be planted with a mixture of conifer species and willow and cottonwood stakes.   Protecting and encouraging growth of forested channel islands will ultimately increase the availability of stable spawning habitat, thereby improving spawning-to-incubation success in the North Fork.  
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.
Task 1.  Grant management: manage grant and budget.  Deliverables: progress reports, invoices.  Timeline: February 2016 through December 2017.
Task 2.  Acquire permits:  submit permit applications and work with regulatory agencies to acquire necessary permits.  Timeline: February 2016 through July 2016.  Deliverables: Permits.
Task 3.  Acquire materials: solicit bids for logs and other construction supplies, negotiate log supply contract, manage log supply contract, manage inventory of logs and other supplies.  Deliverables: Signed log contract, materials staged onsite.  Timeline: March to August 2016.
Task 4.  Engineering: develop and manage contract with engineering consultant to provide final design and bid documents, oversee construction, and review as-built report.  Deliverable: Signed consultant contract, final designs.  Timeline: February to December 2016.
Task 5.  Construct log jams: solicit bids for log jam construction, award and negotiate contract, manage construction contract, including construction supervision.  Deliverable: Signed construction contract, 16 log jams constructed, as-built report.   Timeline: March to September 2016.
Task 6.  Implementation monitoring: collect implementation monitoring data (photos, GPS points) and complete as-built report.  Deliverable: as-built report.  Timeline: September to December 2016.
Task 7.  Revegetation: replant disturbed areas, log jam sites, and other floodplain forest areas and maintain plantings.  Deliverable: 2.5 acre of floodplain planted.  Timeline: October 2016 through December 2017.

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.
Costs determined based on bids for procuring materials for and constructing Farmhouse Phase 1 and Phase 2a and other projects in the North Fork.  Staffing needs estimated based on past experience with previous projects.

0. Describe the design or acquisition alternatives that you considered to achieve your project’s objectives. Why did you choose your preferred alternative?
Three general restoration approaches were developed for the Farmhouse Reach based on differing degrees of passive and active restoration in the reach (Maudlin 2012): (1) constructing fewer (66) engineered logjams around small island patches and allow these to coalesce into target islands and allow side channel habitat to develop through local wood recruitment, (2) construction of more frequent (149) engineered logjams to protected larger island patches and allow these to coalesce into target islands and provide habitat structures in the expected side channel areas, and (3) construction of more frequent (154) engineered logjams to immediately reach target island size, and provide habitat structures in the expected side channel areas. These approaches were evaluated, along with a no-action alternative, to determine how well they would meet our habitat objectives for the reach.  After considerable deliberation, Alternative 3 was chosen for having the greatest potential to meet our habitat objectives in the desired timeframe.  Estimated future patch size is larger in Approach 3, with more protected, enhanced and longer associated side channels expected (Maudlin 2012).  The narrower active channel area is expected to force more active interaction between the mainstem channel and the side channel areas, improving certainty of reaching side channel and pool targets.  The structure spacing discourages but doesn’t preclude the development of alternative channels connecting the mainstem and side channel areas.  When developing this project, we compared the North Fork Nooksack to other river systems in the Puget Sound and identified the White River as an analog river system that has comparable river characteristics but still exhibits highly functioning characteristics.  The pattern on the White River is long, stable side channels through mature riparian forest that renders channels barely detectable from aerial photos.  Alternative 3 is the approach that is most likely to increase longevity of the forested islands, narrow the active channel, and improve low-flow connectivity of the marginal side channel areas, thereby restoring the diverse, productive habitat, including stable side channels for spawning, historically evident.  For a full summary of the alternatives analysis, see the North Fork Nooksack Farmhouse Reach Feasibility and Alternatives Analysis posted with this project in PRISM (Maudlin 2012).  We evaluated less intensive alternatives (#1, #2), but determined a project with higher certainty of benefit in a shorter time frame was necessary to address the degraded habitat conditions.  In addition to increased certainty of success, we determined that focused investment of resources over a short time scale would be more cost-effective and minimize disturbance in the reach than an adaptive approach over time.  At the urging of the SRFB Review Panel, we have also evaluated applicability of flood fencing in the reach.  Flood fencing was difficult to evaluate because it relies on the process of natural wood recruitment to function as a logjam. Since this process has been severely impacted, the certainty of logjam development, persistence and function at a variety of flows and channel locations was low. While it would likely improve conditions relative to the no-action alternative, as with Alternatives 1 and 2, the likelihood of benefit relative to Alternative 3 is low.  The proposed restoration approach is similar to that found to be effective in the Lone Tree and Wildcat reaches upstream (see next question for effectiveness monitoring results). Finally, the Farmhouse Reach is among the most active and volatile reaches in the North Fork (Hyatt 2007), yet has the greatest potential for chinook spawning use, emphasizing the need for a more aggressive approach with greater certainty of restoring channel processes.
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.
Project design was strongly influenced by lessons learned through over a decade of log jam construction in the Nooksack River Forks.  The design is similar to that implemented in the Wildcat and Lone Tree reaches, where benefits accrued shortly after restoration: 3117’ (317%) increase in Lone Tree side channel length and 3,713 ft (138%) increase in Wildcat side channel length, both within 1 year of construction.  This design also implements recommendations derived from effectiveness monitoring of past South Fork log jam projects (Maudlin and Coe 2011), including: (1) articulating quantitative project objectives; (2) engineer structures and incorporate proven methods; and (3) maintain focus on achieving habitat objectives (i.e. if constraints limit opportunity, consider whether salmon benefits merit the investment).
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 project is designed to be stable, self-sustaining, and consistent with habitat-forming processes in the North Fork, thereby minimizing the need for long-term maintenance over time.  Long-term stewardship of the project entails monitoring to ensure the project functions as designed and produces the intended results.  Nooksack Tribal staff will monitor status of constructed log jams yearly and after large flow events, and will monitor habitat response in at most 5 year intervals. The Tribe is involved in and committed to all elements of local salmon recovery including planning, population and habitat monitoring, and implementation of restoration activities.  If we determine that maintenance is required, we will work with our partners to seek funding for and implement the necessary maintenance.
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).
According to the WRIA 1 Salmonid Recovery Plan (WRIA 1 SRB 2005), the Lower North Fork (from South Fork confluence to Glacier Creek) is among the highest priority geographic areas for restoration for the NF/MF Nooksack early chinook, second only to restoration of fish passage at the Middle Fork diversion dam in terms of expected improvement in abundance, productivity and diversity for the population. The Plan cites channel instability and resulting redd scour in the lower North Fork as the principal limiting factor affecting early chinook.  This project is expected to increase chinook egg-to-emergence survival by restoring stable side channels for spawning.  The project implements specific recommendations from the Lower North Fork assessment/restoration plan (Hyatt 2007).  The location of the project, just upstream from the NF/MF Nooksack spring chinook rebuilding program at Kendall hatchery, indicates high potential for future spawning use.  In 2009, when the design project was initially proposed, the Farmhouse and Wildcat reaches were identified as the highest priority reaches for restoration in the North Fork.  This project (reach-scale and Phase 2b) implements three Tier 1 (highest priority) restoration strategies for the North Fork Nooksack River: 1) Construct/augment log jams to protect, encourage formation and growth of forested islands; 2) Log jams to reconnect side channels; and 3) Promote floodplain forest encroachment on active channel area (WRIA 1 SRB 2014).  Additionally, the project will implement the Tier 2 (moderate priority) action “logs/log jams to increase habitat quality in braids and back channels.” Finally, this project (all phases) is listed as a “Habitat Action-Chinook Priority” in the 2014-2016 WRIA 1 Salmon Recovery 3-Year Implementation Program (WRIA 1 SRB 2014).
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).
The 2008-2012 escapement estimates for the North/Middle Fork Nooksack River respectively are 307, 269, 204, 96 and 281 natural-origin spawners for the North/Middle Fork Chinook population (Geiger 2012).  The low natural-origin escapement, despite strong hatchery returns, indicate that habitat conditions are constraining natural-origin abundance and productivity. Not conducting this habitat restoration project at this time will delay the recovery of the population and, at worse, hasten its demise.  Besides the habitat benefits, completing construction of Phase 2 by implementing Phase 2b is also necessary to offset potential adverse effects of Phase 1, since hydraulic modeling suggests Phase 1 would increase velocities and thus erosion risk along the right bank, counter to the restoration goal of promoting floodplain forest encroachment into the active channel.
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 project is Phase 2b of a broader six-phase project to restore habitat-forming processes in the Farmhouse Reach (Figure 8; Ph2A 100% planset Sheet C-1).  Specific objectives of the broader project were provided in Question 2B.  Assessment and restoration planning for the North Fork Nooksack downstream of Glacier Creek was completed in 2007 (Hyatt 2007).  The NF Nooksack Farmhouse Reach Feasibility and Design project (RCO#09-1680) evaluated feasibility of reach-scale conceptual designs and selected the preferred alternative (Maudlin 2012) and completed final design and geomorphic and hydraulic analysis for Phase 1.  Construction of Phase 1A (#13-1276, 27 log jams) was completed in summer 2014.  The preliminary design for Phase 2 was to construct 47 log jams in a 0.9-mile reach.  Funding limitations during the 2014 grant round necessitated that we scale back our 2014 funding request to construct a smaller subset of Phase 2 structures; funding was secured and Phase 2a (7 structures) will be constructed in summer 2015.  The design for Phase 2b and 2c is preliminary.  Design and construction for the additional five phases will be funded separately and phased over the next several years (one phase/year), given sufficient funding.  Securing PSAR large capital funding to complete restoration in the Farmhouse Reach will dramatically reduce time to completion, increasing cost-effectiveness by reducing mobilization costs.
  
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.
Nooksack Tribal staff has overseen the construction of 14 log jam projects in 6 reaches in the South Fork and 3 reaches in the North Fork (Lone Tree Ph1, 2, 2a; Wildcat Ph1-3, Farmhouse Ph1), with 2 additional projects planned for construction in 2015.  All projects in the North Fork have implemented designs similar to those proposed in this project.  NIT staff has strong experience managing consultant and contractor contracts, providing technical input into design, preparing permit applications, securing and managing logs and materials for construction to reduce costs and documenting as-built conditions.  
0. 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.
Property owners where ELJ structures are located (see Ownership map): 1) DNR state lands; (2) Harvey Henry; and (3) Washington State DNR – Aquatic lands – active channel area.
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.
Not applicable.  Depending upon availability, the U.S. Forest Service may be able to donate logs to reduce material costs.
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?
We have not had any opposition and are unaware of any barriers that would prevent this project from being completed. We have outreached to all landowners in the reach and have initial support for the reach-scale project; we shall continue to work with landowners as we refine the design.  We worked closely with DNR State Lands, Aquatics and the Glen at Maple Falls for Phase 1 access and construction and established a collabrative working relationship with all over the last year and a half.  We currently have a Road Use Permit from DNR for construction access in 2015 and a landowner agreement from the Glen for post-construction maintenance, clean-up and planting in 2015.  We don’t’ foresee any challenges securing another DNR Road Use Permit, Aquatic Lands Right of Entry or landowner agreement with the stakeholders for Phase 2b. There is no designated public access within the Farmhouse Reach and therefore the public use is low. However, we view public safety as a top priority and have worked closely with DNR Aquatics staff to ensure design and implementation of our projects are in-line with the Safety Guidelines in the Stream Habitat Restoration Guidelines. We document our outreach and design changes for public safety during the Aquatics Right of Entry approval process. For Phase 1, the Glen stated their concern about increased erosion along their property on the right bank due to the project; structure locations were refined to mitigate for project-related increases in flow depth or velocity along the bank.  
During project planning, we worked with the WDFW fisheries biologists that conduct spawner surveys in the reach to gain a better understanding of salmonid use.  As we have done for Phase 1, we shall work with WDFW and other regulatory agencies to minimize adverse environmental impacts during permitting.  We have presented the reach scale preliminary design to the WRIA 1 Staff Team and the WRIA 1 Combined Review Team.  

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? 
Yes
If no, please describe your design process and list all pre-construction deliverables you will submit to RCO for review. Including riparian planting plans.
Will your project be designed by a licensed professional engineer?
Yes
1. If not, please describe the qualifications of your design team.
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.
Not applicable
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.
All equipment used on the project will be washed and inspected prior to use to make sure the equipment does not transport invasive material on site.  NIT project managers will identify current areas of infestation and treat the areas following Whatcom County Noxious Weed recommendations.  The areas will be monitored and re-treated as needed for up to 3 years post-project.
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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
Please describe how you’ve responded to the review panel’s initial site visit comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.
As identified in earlier comment forms, the review panel comments that it may be more cost-effective to focus on achieving the chief objective of protecting and improving spawning and rearing habitat conditions in the side channels, rather than the broader objective of stabilizing the mid channel islands. The plan to construct a large number of ELJs along the margins of the mid-channel islands is not necessarily flawed from an engineering perspective, but due to the very dynamic nature of the reach, in which the main channel and side channels migrate across the active channel area at a frequency of a few to several years, it is not assured that ELJs may be functioning to promote salmon habitat a decade from now.  If the overall approach were to be triaged, the review panel believes that the most cost-effective use of ELJs would be to preserve and enhance the inlets of the side channels in the reach, plant the islands with conifers, and let the river do what it will. The sponsor’s Lone Tree restoration site, about 5 miles upstream of the Farmhouse reach, exemplifies this situation:  two ELJs intended to enhance and protect a side channel are working well, but several other ELJs intened to protect a mid-channel island have been rendered non-functional, at least for the time being, because the active main channel migrated away from them.  
Side channel connectivity is a response to the channel position, flow, sediment, floodplain vegetation and wood transport and should be expected to change through time. The productivity of side channel habitat should also be expected to change through time as changes in flow and the growth of vegetation change habitat quality. By working in the main channel, we are creating multiple opportunities for the channel to migrate across the floodplain and split flow into existing side channels or create new channels. Rather than focusing on an existing side channel area and trying to maintain a perennial connection, we are expecting the channel to periodically interact with several locations and create side channels. For example, if one location becomes obstructed, we want to ensure that the side channel can be accessed by the river at another location. The locations of the connected side channels will change through time, but our goal is to increase the cumulative length of diverse side channel habitat through the reach. Predicting future side channels and focusing just on these locations is a much riskier strategy, given the rapid channel migration in the reach. We are also concerned that the increased flow impedance and channel roughness associated with enhancing the just the inlets of side channels can lead to discouraging flow into the channel. This is readily seen in the Farmhouse project reach where an NSEA project attempted to enhance the inlet of Wick’s Slough. Sediment and wood depositions associated with the project blocked the inlet of the channel and has led to dewatering of the most heavily used chum spawning habitat in the Nooksack watershed. The main channel has subsequently migrated away from the designated inlet and the side channel is dry. Our goal is to provide an opportunity in another location given that migration.
The logjams at the Lone Tree site are protecting the floodplain forest and splitting flow as they are designed to do. The logjams are not creating the side channel as is inferred, they are keeping the river from migrating though the forest that separates the side channel from the mainstem. The spacing between the logjams allows the formation of secondary channels between the structures without allowing the river to migrate across the floodplain and erode the emergent forest. The North Fork Nooksack is a dynamic river and the conditions that are described above are a snapshot in time. In previous years we have observed a variety of different flow conditions in the channels between the Lone Tree logjams. For example, in 2010 flow was split at multiple locations between the structures feeding approximately 1900 meters of side channel habitat. Currently, there are ~600 meters of side channel length associated with the two upstream structures. It is likely that at some point in the near future the channel will not be flowing through the Lone Tree side channel at all, which highlights again the risk of focusing on one location. We want to ensure that as the channel moves away from one side channel area that it encounters another area where flow is split and side channels can form.
Recognizing that the sponsor and the WRIA 1 technical advisory committee disagree with this opinion, the review panel suggests that the sponsor and its consultants consider the following technical observations, and incorporate any insights into the final design of the project.  
First, please consider if there are other useful “reference site” models for side channel habitat in Western Washington, besides the long, stable side channels along the White River.  Is productive Chinook spawning and rearing habitat found in more dynamic, shorter, ephemeral side channels on other rivers?  In addition, in terms of targeting the creation of esdge habitat, can sponsors provide more specific targets to their design team in terms of what constitutes effective edge habitat in terms of depth, velocity and cover, based on current use of edge habitat by fish in the Nooksack, or other reference areas (see Beechie et al. 2005). (e.g. what parameters are you using to define edge habitat which is identified as one of the project objectives?  There are specific velocity and depth criteria that have been established in the literature.)   A better understanding of current use, or lack there of of structures placed in Phase 1 would help inform the development of later phases. What factors on the White River contribute to the stability of its side channels: is it abundant log jams along the banks, or other factors? 
The design is informed by our understanding of historic conditions in the North Fork Nooksack River, and the Farmhouse Reach in particular, as well as by reference sites such as the Taiya River in Alaska (Figure 10).  Our general restoration approach in the Farmhouse reach is to address limiting factors by placing log jams at sufficient density to catalyze a shift from the current braided planform to the anastomosing/anabranching planform historically evident (Figures 11,12).  The target island patch size, side channel length and active channel area are all based on historic values for the reach and allow for the channel to respond to changes in flow, wood and sediment through time. We selected values that do not represent historic maximums or undeveloped conditions, but rather averages of historic periods. We have observed long stable side channels in this reach of the river historically, and we have observed the steady widening of the active channel area though time that has converted the anabranching channel planform into a wide, braided channel (GeoEngineers 2012, Nooksack Tribe 2013, Collins and Sheikh 2004). We have observed the different incubation success in stable side channels relative to more dynamic braided mainstem channels, and we have inferred that the change from an anastomosing channel to an unstable braided channel has led to a decrease in incubation success (Hyatt and Rabang 2003). Based on habitat and population modeling (WRIA 1 Salmon Recovery Board 2005), low egg-to-emergence survival is the major factor limiting North Fork/Middle Fork Chinook and feel that restoring the island-braided channel pattern will address the channel instability that is affecting the population. The project is also designed to improve habitat for other life-history stages, such as rearing and adult holding, by creating local scour pools and complex woody edge habitat where the channel is interacting with the logjams. It is expected that juvenile Chinook rearing preferences in the Nooksack are consistent with those found regionally and that an increase in habitat diversity and complexity will improve rearing under a variety of flow conditions.
Hydraulic modeling of the 100-year flow is used to inform structure design and to assess flood risk, although we are beginning to move towards modeling of more frequent flows to evaluate habitat response.  Such modeling of lower flows has not been conducted for the Farmhouse reach.  However, we are confident that reconnecting side channels and increasing channel length will increase the availability of suitable edge habitat (<15 cm/sec; <0.18 m depth, after Beechie et al. 2005), as will increasing the availability of pools in side channels.  Monitoring data collected in the South Fork Nooksack, where viewing conditions allow for snorkeling, have shown chinook to have a strong preference for pools (71% of Chinook juveniles in 43% of the available habitat) (Dewberry 2003). In the same survey, a substantial proportion of Chinook juveniles (37%) were associated with edge habitat and the highest densities were associated with wood (nearly 5 times higher than densities in riprap edge habitat and over 11 times higher than densities in cobble edge habitat).  Once Phase 1 is constructed, we will have an opportunity to monitor juvenile use of that project along with our other North Fork Nooksack projects.
How reliable is 2D hydraulic modeling for use in modeling hydraulics at the level of individual ELJs in the very complex, multi-channel conditions typical in the Farmhouse Reach?  If it is impractical to try to model stochastic variation from year to year, is there a simpler, fallback position that is less sensitive to variability in channel migration? To what degree does placement in ELJs in one area, such as at Phase 1, drive the placement of ELJs in other areas (such as at Phase 2a) to counteract the hydraulic effects of the Phase 1 ELJs?  Please explain more about the “negative effects” of Phase 1 and whether these were planned or unplanned.
Hydraulic modeling is not reliable for modeling site-specific hydraulics in rivers with mobile beds. The model is based on topography from 2005 and assumes that the bed does not deform in response to the project. The project modeled only the 100-year flood and does not represent the year-to-year variation in habitat conditions experienced by fish. Modeling the water surface change in the 100-year flood is a requirement for FEMA and is useful for assessing the general geomorphic response to the project. The model is used to identify the reach-scale changes in velocity and depth, and it does help inform the placement of structures. For example, where increased velocity is seen in an area where there is a risk of erosion on a landowner who does not want to lose property, the design is altered to ensure that the project is not increasing this risk. Commonly, the design change is to iteratively identify the structures responsible for increasing the risk and change (relocate, reduce the size, or eliminate) those structures.  Another example is when the hydraulic modeling shows a general decrease in velocity in a side channel as a result of the project. This could lead to sediment deposition and loss of the side channel, so the design would be altered to ensure the structures are not generally inhibiting side channel connectivity. In the case of Phase 2a, the structures were not sited in response to concerns about hydraulic effects of Phase 1, but are placed to encourage the restoration of the historic plan-form sinuousity, encourage vegetation encroachment into the active channel, and encourage side channel development and habitat diversity in the Leavitt’s Slough area.
The review panel raises these questions in order to develop a clear understanding of the appropriateness of the scope of large, reach-wide ELJ projects like this for meeting salmon recovery objectives.  We do not necessarily disagree that the proposed design is appropriate, but because it has not been tried at this scale elsewhere in the state, we think it deserves more critical evaluation.  The Lower Columbia Fish Enhancement Group has approached the uncertainty of trying to stabilize the very dynamic active channel area of the South Fork Toutle River by employing a broader suite of restoration techniques, ranging from cheap “debris catcher,” “log vane,” and floodplain fencing log piling structures, to more expensive ELJs, rather than placing all its bets on static ELJ structures, as are proposed in this proposal.  Some of these structures have been flanked or isolated by unpredictable channel migration, but the overall lower cost of the techniques tends to pencil out in the long run.  Ten or twenty of these cheaper structures can be installed for the cost of an ELJ.   Refer to SRFB Project 09-1731 and Proposal 14-1337 for examples of this approach. 
Because this issue is central to WRIA 1’s salmon recovery planning, the review panel would welcome a continuing dialogue with WRIA 1 sponsors and project sponsors from the Lower Columbia Region on this issue.
In the Nooksack Watershed, we have experimented with a wide variety of woody debris structures over the last 14 years. We have cabled logs to ballast boulders to catch mobile wood (USFS 4-mile Flat project), laced and cabled or roped wood between flood fences (Wildcat), used excavated and driven piles to catch debris (NSEA, Porter, DS Hutch Phase 1, Todd Creek), dug pilings into existing wood debris (Nesset’s Project, MF Porter Project, NF Hatchery Project), placed single key-sized logs (Larsons Bridge), driven piles and constructed logjams whole cloth using manila rope or cable or sometimes nothing to hold the structure together (various South Fork projects), excavated below scour and stacked wood without pilings or other stabilization (Larson’s Br Phase 1), and built ballasted ridged log structures (RM 30 Project). We have built a variety of wood revetments using piles (Kalsbeek), cable rock ballast (Acme Early Chinook), or excavated uprights (Saxon Reach). Our projects generally include a diversity of structure types based on the objective of the structure. 
The scope of the project is not unprecedented. The Nooksack Tribe just completed the Wildcat Project, which included removing riprap and building 83 engineered logjams in a 1.65 mile reach of the river. The active channel in the Wildcat Reach is much narrower than the Farmhouse Reach, resulting in 0.86 structures per acre of active channel for that project. The Farmhouse Project reach has a much wider active channel area than the Wildcat Reach (840’ average through time versus 480’ average) and is almost twice as long. In spite of treating a much larger channel area (304 acres), the density of logjams per acre in the Farmhouse Reach is much less- 0.52 structures per acre. We feel that by changing the structure types, we can improve the cost effectiveness of the project by building fewer structures to meet our habitat goals. We recognize that seeing a plan-view concept showing 7 years worth of projects can look intimidating, but again we felt that by increasing the design scope to cover the full three miles of the channel that we would increasing the cost effectiveness of the engineering and design work.
In response to continuing concern over the cost of engineered logjams, we have tried using the low cost designs that are described above in several project reaches (USFS 4-mile Flats, LNR Nessets, NSEA Bennet Farms, NSEA Hatchery, NSEA Porter Reach, NSEA Peat Bog) and have seen virtually no measureable habitat value to these approaches. Monitoring of these projects in the North and Middle Forks in 2013 showed the following results:
· 99 non-engineered structures constructed in similar environment to the Farmhouse Project
· 25 showed signs of structural failure, 12 severely damaged all in less than 5 years
· 11 forming pools (a sum pool area of 462 m2)
· 17 providing wood cover (wetted channel associate with part of the structure)
· 1 associated with a low flow channel split
We also have not seen effectiveness monitoring data from other watersheds that reach a different conclusion from the monitoring data in the Nooksack.  Our concern is that these projects do not persist long enough to form habitat and are likely not cost-effective even when they cost ~$12,000 per structure (as in the case of the 2008 Nesset’s stabilization project) versus the ~$21,000 per structure cost in the Wildcat Project Reach.  In many cases, the structures have been damaged or failed when subjected to the force of the river, which is counter to the design and safety requirements of our permitting agencies. We strongly believe that if we are going to the expense to put wood in the river then it is important to identify habitat objectives and design the project to meet those objectives. We also believe from a liability standpoint that due diligence requires us to have certainty in how the structures are going to perform.
Finally, we think that this proposal would be strengthened by including an aggressive conifer planting program on the mid channel islands, rather than relying on natural regeneration of alders and cottonwoods.
We currently have a program in place for reforesting the channel along the forks; this program funds a 2- to 3-person crew to replant at project sites and other accessible floodplain areas. The accessible sites in the reach will be planted with conifers using these other funds.

Response to Post-Application Comments
Please describe how you’ve responded to the review panel’s post-application comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.
The project sponsor responded to some of the input from the early comments, but some questions remain as to the goals and scope of the project.  Please provide plans that clearly show the extent of the jams to be included under Phase 2b for this project.  There are circled jams in the plans labeled Phase 2a, but the 2b jams are not clearly identified.  There are more than 16 jams in the rest of Phase 2 shown in the current drawings.  
We have added a clarifying note to Sheet C-2 (Phase 2 and 2A Plan) of the planset to refer the reader to Proposal Figure 8 for the specific structures proposed for this project (please see symbols in Figure 8 denoted in blue (Timber Gnarls) and red (Type 3 structures).  An updated set of proposal figures have also been uploaded.  We anticipate that locations and types of structures denoted as Phase 2c will be adjusted as the broader Farmhouse Reach project designs evolve. 
Also, it is unclear from the proposal whether the project is targeted at creating stability in the channel or planning for mobility.  Since these objeectives are opposed, their use and the intent of the project should be clarified.  If different objectives are intended for different areas within the project boundary, that should also be clearly depicted.  The project proposal describes the need to respond to the mobility of the channel, but also promotes creating stable islands and side channels.  Which is the target of this effort?
[bookmark: _GoBack]We have revised the proposal objectives and project details to clarify the objectives.  Please see updated responses to questions 4 and 5a, including associated updated figures 8 and 9.
Finally, please provide a reduced scope of work and budget for this proposal since there is only $354,890 available of your $795,832 grant request.
We have uploaded a new grant proposal and cost estimate for the amount of available funding ($585,682).
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