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	Project Type
	Restoration, Acquisition, and Combination Project Proposal

	Project Number 
	15-1286

	Project Name 
	MF Porter Creek Reach Phase 1 Restoration

	Sponsor 
	Lummi Nation



Prior funding/review
	Project #/Name
	Status
	Status of prior phase deliverables and relationship to current proposal

	14-1651 MF Porter Ph 1; 14-1665 MF Porter Large Capital
	|_| Completed
|_| In Process
|X| Not Funded
	Middle Fork Porter Phase 1 was also part of PSAR Large Capital Project, ranked #3 in the Puget Sound Region for 2014.

	12-1524 Middle Fork Nooksack LWD Design
	|X| Completed
|_| In Process
|_| Not Funded
	Middle Fork Nooksack LWD Design. Geomorphic and hydraulic assessment and conceptual design for lower 5 miles including preliminary design for Porter Reach Phase I

	11-1449 MF Nooksack Ring Forest Restoration Phase I
	[bookmark: Check1]|_| Completed
[bookmark: Check2]|_| In Process
[bookmark: Check3]|X| Not Funded
	Recommended for funding but not enough funding available. Preliminary design funded as part of Middle Fork Habitat Assessment. Not within the scope of the current project, located downstream.

	09-1670 Nooksack Middle Fork LWD Placement 2009
	|X| Completed
|_| In Process
|_| Not Funded
	Nooksack Middle Fork LWD Placement 2009. NSEA placed large logs via helicopter and pilings in Porter Reach

	08-1940 Nooksack Middle Fork LWD Placement
	|X| Completed
|_| In Process
|_| Not Funded
	Nooksack Middle Fork LWD Placement 2008. NSEA placed large logs via helicopter and pilings in Porter Reach 

	07-1804P MF Nooksack Habitat Assessment
	|X| Completed
|_| In Process
|_| Not Funded
	Middle Fork Nooksack Habitat Assessment completed in 2011. Identified Porter Reach as #2 ranked project in Middle Fork

	02-1630 MF Nooksack Side Channel Improvement
	|X| Completed
|_| In Process
|_| Not Funded
	Middle Fork Nooksack Side-channel Improvement. Placed LWD in Porter Reach near Bear and Peat Bog Creeks. Channel avulsion mobilized LWD downstream



1. PROJECT LOCATION
The Porter Reach Phase I In-stream Restoration Project is located between river miles 4.5 and 4.95 on the main stem of the Middle Fork Nooksack, in Welcome, Washington (Whatcom County) (Figure 1-Project Vicinity Map and Figure 2- Project Worksite Map).

2. BRIEF PROJECT SUMMARY
The goal of this project is to restore salmonid (focusing on Chinook, steelhead, coho and bull trout) spawning, rearing and holding habitat in order to recover self-sustaining salmonid runs to harvestable levels, by addressing limiting factors of temperature, channel stability, and habitat diversity and quantity in the reach. The Lummi Nation will use this grant to construct 11 engineered log jams (ELJs) in the mainstem Middle Fork Nooksack River, consisting of three Type I ELJs (42x80x6'), 2 Type II ELJs (30x60x6'), and six Type III ELJs (34x75x4'). Endangered early spring Chinook salmon and bull trout will benefit from 11 primary pools; more pools may develop indirectly as increased roughness causes dynamic equilibrium. Scour pools provide thermal refugia (holding pools) from elevated Middle Fork water temperatures during summer spawning months in addition to pools for juvenile overwintering (rearing pools). In addition, juveniles will benefit from 1.23 miles of off channel rearing habitat by increasing connectivity with the floodplain and side channels. All features are focused on enhancement of endangered Spring Chinook (Oncorhynchus tshawytscha) habitat by maximizing natural habitat-forming processes inherent in this reach of river.
3. PROBLEM STATEMENT
A. Source and Scale of the Problem
Habitat conditions within the project reach are degraded in large part due to reach and watershed scale impacts to the Middle Fork watershed, including the historic clearing of riparian forests, removal of in-stream wood, and a historic trend of increasing peak flows (LNR 2011).  Logging of the riparian corridor and removal of instream LWD is contributing to general incision and channel instability (higher channel migration rates and avulsion frequency) throughout the Middle Fork (Hyatt and Rabang 2003, Collins and Sheikh 2004, WRIA-1 2005, Hyatt 2007, NSD 2013). Given the watershed and geomorphic  conditions,  this  reach  of  the  river  is  naturally  susceptible  to significant changes as variations in LWD loading, sediment supply and flows occur.  The loss of functional and stable wood (trees greater than 4-ft in diameter and over 100-ft in length) and logjams could easily explain the historic trend in channel incision, channel instability, and lack of pools.  The original forest had large trees, that when they fell, would have obstructed the entire river channel and easily would have formed stable logjams. Over time these natural logjams would have created base level control and reduced the rate and magnitude of fluvial changes.   With the loss of stable wood, the river has increased its streamflow energy and sediment transport capacity, resulting in scour that has gradually lowered the channel and increased channel migration.   When combined with shorter channel lengths resulting from on-going channel migration and avulsions, incision has been further exacerbated, creating a positive feedback loop.  Disconnection of off-channel habitats (floodplains, floodplain side channels, and tributaries) has been documented and is expected to continue if action is not taken (NSD 2013).

Current habitat conditions
Because of the rapid lateral and vertical changes in channel alignment in this reach, LNR investigated current conditions in spring 2014. Habitat conditions reflected in the Middle Fork Assessment were no longer accurate of the current conditions. Both field notes and aerial photo interpretation were used to map habitat conditions to assess appropriate ELJ locations for the final design.

At the upstream extent of the reach (RM 4.95), near the Mosquito Lake Rd. Bridge, there is a long riffle that splits around a mid-channel bar near RM 4.8 before converging back to a single thread channel at RM 4.65, which then transitions into a run habitat unit at RM 4.55 (Figure 3).  To the right is a barren channel that for 20 years prior to 2009 was the mainstem that captured all of the low flow.  Today the left channel has incised at the split relative to the right channel (Figure 8A).  NSD modeling and high flow marks shows that the left channel captures all but the most extreme flow events.  Field observations and orthophotos between 2006 and 2014 show the left channel aggrading and widening in response to sediment deposition and the right channel forming in response to an avulsion through immature riparian vegetation and along a historic and predominant route of the river (pre-1880's through 1986).

Between RM 4.6 and 5.0 the current channel is incised (poor channel complexity and high velocities) and the riparian canopy is mostly young and vulnerable.  Moving downstream to RM 3.9, the valley gradient decreases.  As a result, the sediment and woody debris eroded upstream is deposited here, which is causing the mainstem channel to widen.  The sediment deposition and channel widening created pools and cover along the woody debris piles and more mature riparian banks (Figures 3 and 8B).  However, it also leaves large unstable gravel bars and shallow riffles (Figure 8C) that is poor habitat for most life stages.   Between 2006 and 2011, the mainstem channel between 04.9 and 4.9, shifted yearly.  Sediment and small woody debris choked one path and caused channel to shift and widen its footprint and ripped up 20-40 year old riparian forests.  The piles used to stabilized wood accumulations placed in this left channel were either lost or the wood accumulation is not engaged with the current channel.  

Middle Fork tributaries, Peat Bog and Bear Creek flow off the western hillside (Figures 8D and 8G).  Both creeks run cool and constant in the summer. Once they reach the valley floor they flow along relic channels of the Middle Fork before coalescing with the current mainstem channel (at RM 4.55 and 4.65 respectfully).  Bear Creek flows through a mature riparian floodplain (conifers up to 6 ft in diameter) and has a complex channel with pools, cover and excellent floodplain connection (Figure 8D).  Bear Creek currently has ~0.6 miles of excellent habitat (Figures 8D-F), but it is precariously close to being eroded by lateral migration of the mainstem at RM 4.5. From 2007 - 2009 the river avulsed from a more northerly flow alignment and eventually recaptured a relic channel that was being occupied by Peat Bog Creek where the low flow channel is currently located. This capture of the Peat Bog Creek floodplain channel represents a loss of approximately 0.7 miles of high quality spawning habitat for spring Chinook. The current alignment is representative of the predominant flow path in recent channel history. However, because of the lack of mature riparian forests within the floodplain (Figure 8H) and stable accumulations of LWD, stream power is not in check resulting in rapid channel migration rates. Unless stable logjams are installed to increase channel roughness and partition flows, this trend will continue and become more costly over time as incision further disconnects the river from the available floodplain. 

More than 70 LWD accumulations were stabilized in the overall project reach (Phases I-V) by NSEA (SRFB #09-1670, SRFB #08-1940, SRFB #02-1630). Some of these structures are now lost or damaged due to the high stream power in the reach. In many locations piles were not driven below appropriate scour depths or were not secured at all (SRFB #02-1630 project). More robust structures need to be installed if objectives are to be attained in the reach.

Even with the impairments to the system described above, spring Chinook are spawning in the Porter reach in higher numbers than any other reach in the Middle Fork.  There is a trend of a larger proportion of North/Middle Fork natural origin spring Chinook spawning in the Middle Fork compared to the North Fork over the past nine years, reaching over 22% in 2010 (Geiger 2011). However, these areas are at risk of being captured by the main channel through channel migration and bank erosion. The phase I restoration is the first step in bringing stability to the overall reach and will result in a decrease in stream power, triggering a more heterogeneous channel bed and an increase in egg to fry survival, by reducing redd scour, increasing holding pools, and providing additional velocity refugia for juvenile salmonids. 

B. Fish Resources Present and Targeted:
	Species
	Life History Present (egg, juvenile, adult)
	Current Population Trend (decline, stable, rising)
	ESA Coverage
(Y/N)
	Life History Target (egg, juvenile, adult)

	Chinook
	Egg, juvenile, adult
	Declining
	Yes
	Egg, juvenile, adult

	Steelhead
	Egg, juvenile, adult
	Stable
	Yes
	Egg, juvenile, adult

	Coho
	Egg, juvenile, adult
	Stable
	Species of Concern
	Egg, juvenile, adult

	Sockeye
	Egg, juvenile, adult
	Stable (at very low numbers in MF)
	No
	Egg, juvenile, adult

	Chum
	Egg, juvenile, adult
	Stable (at very low numbers in MF)
	No
	Egg, juvenile, adult

	Pink
	Egg, juvenile, adult
	Stable
	No
	Egg, juvenile, adult

	Bull Trout
	Juvenile, adult
	Stable
	Yes
	Juvenile, adult


Data sources used: Lummi Spawner Survey Chinook Redd Database, Lummi Spawner Survey Chinook Carcass Database, Lummi Spawner Survey Fish Count Database, and Personal communication with Lummi Natural Resources Stock Assessment Team.

C. Limiting Factors and Limiting Life Stages (by fish species)
Habitat degradation is considered the leading cause for the decline of WRIA 1 salmonid populations.  Current habitat conditions are substantially less productive than historical conditions.  Estimated current adult capacity for each Nooksack early Chinook population is less than 10% of historic capacity; similarly, estimated current adult productivity and life history diversity are less than 15% and 45% of historic levels, respectively (Mobrand, Inc., 2003).  

Lack of channel stability is one of the largest contributors to the degradation of habitat in the Lower Middle Fork (confluence with North Fork to RM 4.95).  Collins and Sheikh (2004) characterized maps of the channel from 1890 and 1918 and found that the channel length was longer and the active channel area was much less than that evident from aerial photos from between 1943 and 2010. Seventy-five percent of the active channel contained gravel bar in 1998. Eighty-one percent of the active channel contained gravel bar in 2010. The average width was seen to steadily increase from 1890 to 1955, when it stabilized through 2010.  The increase in width and the decrease in length reflect a conversion in the channel form in response to watershed changes (wood, sediment and flow). It is likely that the channel during the early historic period was a narrower, more sinuous channel than it currently is, and it likely contained multiple branches across the floodplain. Improving channel stability through installation of Engineered Logjams (ELJs) that provide an anabranching channel with islands, deter lateral migration, and reduce velocity to limit channel incision were specifically recommended for the reach in the Middle Fork Habitat Assessment (LNR 2011).

Egg to fry survival may be limiting production of Chinook in the Porter reach due to channel instability and subsequent scour of redds. While the reach has consistently had the most spawning Chinook over the last decade it is also the most dynamic reach in regards to lateral migration and incision rates. Loss of habitat complexity may also limit spawning in the reach; in Skagit River tributaries Chinook spawning abundances were inversely related to pool spacing (Montgomery et al. 1999). There is a lack of pools in the reach although it is a depositional area for wood. Wood is easily remobilized during higher flows because of lack of LWD diameter and length, suggesting that the addition of stable hard points across the floodplain should be used to rack this material (NSD 2013). 

Temperature is a limiting factor for salmonid production in the Middle Fork during the hot, low-flow summer and early fall months, primarily July through October (LNR 2011).  This is the time when adult Chinook are migrating up the river until they are ready to spawn, actively spawning, and during the incubating egg life stages.  The Porter reach is within the area (between RM 3.9 and RM 4.9) where the North/Middle Fork Chinook population is most severely impacted by habitat degradation because this is where most of the population spawns, holds, and incubates.

Reduced habitat diversity and key habitat types have a high negative impact on Middle Fork salmonids. There is a general lack of complex pool, edge habitat, and complex woody cover in the Middle Fork (LNR 2011).  The riparian area of the Middle Fork is largely comprised of hardwood and mixed hardwood stands. Only eight percent of the riparian length is conifer dominated, and only approximately 1, 000 feet of the Middle Fork historic migration area is bordered by stands that can be classified as large conifer (Duck Creek Associates 2000). Of these 1,000 feet, less than 400 feet was located along the active channel of the river where it was currently accessible for recruitment.  Logjams were historically abundant in the Middle Fork.  Current wood loading is low throughout the Middle Fork relative to historic conditions and there is a general lack of large, stable accumulations; the majority of wood is not interacting with the low-flow channel, where it could provide cover during summer months (LNR 2011). 

Aerial photos reveal that from 1938 - 1986 the left portion of the floodplain (adjacent to Peat Bog and Bear Creeks) was occupied (Figure 6). Since then varying degrees of flow have been split between the left and right (Porter Creek) areas of the floodplain (Figure 7). More recent incision has cut off the right channel during all but high flow events. Slowing this channel migration rate and partitioning the flow over the floodplain by installing ELJs as stable hard points will increase channel length, promote a transition from a braided channel to an anastomosing channel with forested islands, and provide time needed for large trees to develop for recruitment as stable natural logjams.

4. PROJECT GOALS AND OBJECTIVES
A. Primary Goal 
The goal of the Middle Fork Porter Reach project is to restore salmonid (with the focus on Chinook, steelhead, coho and bull trout) spawning, rearing and holding habitat in order to recover self-sustaining salmonid runs to harvestable levels by addressing limiting factors of temperature, channel stability, and habitat diversity and quantity in the reach.

B. Project Objectives:
1. Dissipate high streamflow energies by adding roughness, disrupting flow patterns, and partitioning flow more evenly into the left and right channels downstream of the flow divide at RM 4.85 within five years, leading to increased channel stability over time.
2. Promote the formation and growth of forested islands in the lee of proposed ELJs within 10 years
3. Create stable pool habitat with cover immediately upstream and/or adjacent to ELJs within five years.
4. Increase the frequency of stable spawning habitat by partitioning shear stress in the channel; reducing average grain size to more suitable spawning sized gravels, as well as development of depositional gravel pockets in lee of proposed ELJs within three years.
5. Trap mobile LWD to further obstruct flow and provide additional habitat benefits, and maximize residence time of large trees within the project reach susceptible to recruitment as the channel adjusts to ELJs within two years.
6. Increase floodplain and side channel connectivity throughout the project reach, with a focus on a more even flow distribution at RM 4.85 within five years.
7. Protect floodplain tributary habitat associated with Peat Bog and Bear Creeks within three years.

Key WRIA 1 Habitat Indicators (See Figure 9 Habitat Indicators for more information)
This project will provide the following habitat improvements:
· Seven pools per mile (75% increase)
· [bookmark: _GoBack]Three deep primary pools (200% increase)
· At least 466 ft of wood engaged at low flow (75% increase)
· At least 2,363 feet of wood engaged at high flow (200% increase)
· Sixteen stable logjams per mile (220% increase)

C. Project Assumptions and Constraints
The uncertainty of the project lies in the ability of the design to meet all of the stated objectives due to changing river and climate conditions. To help plan for possible problems, we meet with permitting agencies early in the process, in alternatives development so that we can identify other design needs. This pre-planning helps to reduce costs of last minute changes due to permitting requirements. We have already spoken with Washington Department of Natural Resources, Washington Department of Fish and Wildlife, and Whatcom County Public Works.  We met with Whatcom County with regards to the road and several bridges, to obtain data on the bridges and ensure that the project does not impact structures.

5. PROJECT DETAILS
A. Narrative Description
To restore salmon habitat in WRIA 1, this project will construct 11-engineered logjams (ELJs) in the mainstem Middle Fork Nooksack River, consisting of three Type I ELJs (42x80x6'), two Type II ELJs (30x60x6'), and six Type III ELJs (34x75x4') (Figure 4). Endangered early spring Chinook salmon and bull trout will benefit from 11 primary pools; more pools may develop indirectly as increased roughness causes dynamic equilibrium.   Scour pools provide thermal refugia (holding pools) from elevated Middle Fork water temperatures during summer spawning months in addition to pools for juvenile overwintering (rearing pools).  In addition, juveniles will benefit from 1.23 miles of off channel rearing habitat by increasing connectivity with the floodplain and side channels.  All features are focused on enhancement of endangered Spring Chinook (Oncorhynchus tshawytscha) habitat by maximizing natural habitat-forming processes inherent in this reach of river.  Endangered steelhead, which are found to be spawning disproportionally high in Middle Fork tributaries and side channels (LNR, 2011) will benefit from the enhancement and protection of side channels.  Bull trout, found in tributaries (including Porter, Peat Bog and Bear Creek) both below and above the Middle Fork diversion dam, will benefit from the side channel protection as well. 

B. Scope of Work
Spawning redd locations for endangered salmonids were carefully considered in the placement of proposed ELJ locations (Figure 5). Chinook redd locations from 2008-2011 (most recent available data) were overlaid with proposed ELJ, access road, and temporary bridge locations to ensure these elements did not interfere with observed redd locations.  Using other funds, final design will be prepared by Natural Systems Design, to include locations of wetlands. 

The restoration approach for Phase I (Figure 4) is to re-establish an anabranching planform to the mainstem channel through the creation of stable accumulations of LWD.  These accumulations will be established by constructing ELJs (#1-2-1, 1-1-2, 1-2-3, 1-1-4, 1-3-5, 1-3-6, 1-3-7, 1-2-8, 1-1-9, 1-3-10, and 1-3-11) that will split flows in the channel, forming stable forested islands over time.  The anabranching planform will reduce channel widths and increase depths compared to the current channel, and the ELJs will maintain pools as downward vortices are created as flow impinges on the structures.  Table 1 shows which restoration objective is anticipated to be addressed by each individual ELJ (See objectives section for corresponding numbers). The proposed ELJs are laid out across the active channel width, increasing the probability that multiple structures will be engaged with the channel over time as it migrates across the channel migration zone.  Currently there are several largely unvegetated transient bars that allow the channel to become over-widened, shallow, and with few pools.  The placement of the structures is such that when flow is deflected around a particular structure, it is then directed toward downstream structures, increasing the total effectiveness of all the placements through cumulative effects.  While no ELJs in Phase I are co-located with known cool water areas, as scour pools form the probability of cool groundwater interaction is increased. Future phases will take advantage of the existing sources of cool water within the reach. To increase off-channel rearing habitat, all proposed ELJs are designed to deflect flows and increase Water Surface Elevation (WSE) in order to engage the existing side channel on the right bank at RM 4.85. 

	RESTORATION ELEMENT
	
TYPE
	PRIMARY RESTORATION GOALS ACHIEVED*

	ELJ 1-2-1
	2
	1, 2, 3, 4, 5

	ELJ 1-1-2
	2
	1, 2, 3, 5, 6

	ELJ 1-2-3
	1
	1, 2, 3, 4, 5, 6

	ELJ 1-1-4
	3
	1, 2, 3, 4, 5, 6

	ELJ 1-3-5
	1
	1, 2, 3, 4, 5, 6

	ELJ 1-3-6
	2
	1, 2, 3, 4, 5, 6

	ELJ 1-3-7
	3
	1, 2, 3, 4, 5, 6

	ELJ 1-2-8
	3
	1, 2, 3, 5, 6

	ELJ 1-1-9
	1
	1, 3, 4, 5, 6

	ELJ 1-3-10
	3
	1, 2, 3, 5

	ELJ 1-3-11
	3
	1, 2, 3, 5



Submission of permits has already begun, and will continue through the winter.  Using the final design and cost estimate, construction bid documents will be developed to send out request for bids (RFB).  This includes a RFB for logs as well as construction services. 

While not a part of this proposal, planting/interplanting of riparian areas and forested islands will be conducted by a combination of the newly formed Lummi Nation Tribal Conservation Corps and NSEA’s Washington Conservation Corps members.

Construction Management 
Construction management will be provided mainly by Lummi Natural Resources staff, with oversight and approval by a licensed professional engineer and licensed geologist.

As Built conditions  
Prior to construction in July/August 2016, LNR and NSD will conduct a site visit to stake out logjams in the field for construction. Changes will result in a new plan set for the construction contractor. After construction, LNR staff will take measurements, including GPS points to note location of constructed logjams. This information will be noted in the Stewardship Plan.

Tasks and Timelines

	Tasks
	Responsible Party
	Timeline

	Final design
	Natural Systems Design
	January -December 2015

	Permits submitted
	Lummi Natural Resources
	Started in May 2015-March 2016

	Construction started
	Lummi Natural Resources, with oversight by NSD
	July/August 2016

	As Built conditions 
	Lummi Natural Resources
	September 2016



C. How Cost Estimates were Determined
Construction cost estimates were developed by a licensed professional engineer using experience from previous projects constructed in similar areas.  Projects include: Larson’s Reach Phase 2 (#13-1280), Cavanaugh Island Reach (#11-1450) and Saxon Reach (#10-1300). Staff cost estimates were determined in a similar way.  See attached budget in PRISM labeled Cost Estimate. 

D. Other Approaches and Design Alternatives Considered
In 2012, NSEA was awarded a grant (12-1524) to study the feasibility of placing large key pieces of woody debris in lower Middle Fork.  This project was based on a similar assessment and design completed on the White River (Upper Columbia watershed, Parrish and Jenkins, 2011).  LNRD and NSEA further evaluated LWD accumulations to determine whether existing accumulations would offer an analog to develop ELJ structure designs within Middle Fork. This logjam stability assessment included a 20-year aerial photo analysis, detailed survey of identified stable structures, and a buoyancy and lateral stability analysis of proposed designs.   The consultant found that the majority of the persistent LWD accumulations were not significantly affecting geomorphic processes, habitat conditions within the main channel, and did not offer a consistent analog to develop ELJ designs. LWD accumulations observed generally did have at least one or multiple key pieces but were isolated from the main channel on intermediate floodplain terraces (due to incision), high on braid bars, a significant distance from the main channel (due to channel migration) and did not share a similar geometric orientation. Further, many LWD accumulations appeared susceptible to scour if the main channel were to migrate back towards their location.  As a result, the consultant provided the preliminary design for this project, as well as a conceptual alternative for the area from RM 0.0 to 5.0.  

After completion of hydraulic modeling of existing conditions for the reach, the design considered options for re-engaging ELJ #2 from Phase 1. This was not feasible after analyzing historic channel alignments. Existing natural and stabilized logjams were considered to be stable even during 100 flow events, and thus were not proposed for enhancement. 

E. Lessons Learned from Completed Projects
The preliminary design provided for this project was the result of the NSEA’s Middle Fork LWD Design project (12-1524), which sought to install large key pieces in sections of the Middle Fork below the Mosquito Lake Bridge.  Hydraulic analysis proved that this low-cost method to be infeasible in this area, due to high stream power in the reach.  As a result of the Larson’s Phase 2 project (13-1280), we have added additional costs to analyze potential impacts to the Mosquito Lake Road Bridge.  In addition, since the bridge is listed on the National Historic Register, we have contacted a local archeologist on potential surveying and monitoring needs from a cultural resources standpoint. Our contract bid documents require stringent proof of qualifications from construction contractors, to include evidence of similar projects completed, ability to obtain performance bonds, and a lack of permit violations in the last five years.  To help plan for possible problems, we meet with permitting agencies early in the process, in alternatives development so that we can identify other design needs. This pre-planning process helps to reduce costs of last minute changes due to permitting requirements. We have already spoken with WDNR and Washington Department of Fish and Wildlife.  

F. Long Term Stewardship and Maintenance 
Monitoring of logjams and fish utilization will be conducted annually during low flow conditions by Lummi Natural Resources staff and other WRIA 1 organizations. Other site visits during the late fall and early spring high flow will be made for photo documenting purposes. 

6. CONTEXT WITHIN LOCAL RECOVERY PLAN

A. Regional Recovery Plan
The Porter Reach Phase I In-stream Restoration Project seeks to build on the specific habitat restoration objectives and the preliminary design developed for the project funded by SRFB, Middle Fork Nooksack LWD Design (12-1524).  This reach was identified in the Lower Middle Fork Nooksack River – Phase 1 Preliminary Basis of Design Report (NSD, 2014) as a priority area for North/Middle Fork Chinook due to Chinook spawning and instability of the reach.  In addition, due to the documented instability within the sub-reach (multiple channel avulsions and lateral erosion), high value habitat at risk, and increased feasibility due to large tracts of public land, this sub-reach was listed as the highest priority sub-reach in the Lower Middle Fork Nooksack Geomorphic & Hydraulic Assessment (NSD 2013).  It is also listed as a project of high importance on the WRIA 1 3-year Project Plan List.  

The project design will address the WRIA 1 Recovery Plan strategy's ultimate goal to recover self-sustaining salmonid runs to harvestable levels and objective of focusing salmon recovery efforts to benefit the two Nooksack early Chinook populations by restoring habitat that addresses limiting factors in the reach. To do this, the project will improve the habitat diversity in the Porter reach by creating up to eleven scour pools associated with constructed engineered logjams, promote bed aggradation, improving connectivity of off channel habitat, providing cover and thermal refuge for endangered salmonid species, and stabilizing existing channel islands and gravel bars.  

B. Consequences of Not Conducting Project at This Time
The risk of inaction to the North/Middle Fork Early Chinook population is great; the escapement estimates for natural origin fish in the past five years (2008-2012) are respectively 307, 269, 205, 99 and 281.   Ensuring that high quality, stable habitat is created as quickly as possible is critical to preserving the North/Middle Fork stock. Due to historic losses of riparian forest and the removal of large wood from the Middle Fork, the project reach is subject to frequent and sudden disturbances (NSD 2013). The proposed restoration is intended to expedite the system’s recovery and reverse historic trends in channel incision, rapid channel migration, and frequent avulsions, in order to create a more stable river and higher quality habitat.  Without restoration, the Lower Middle Fork is expected to continue incising, lowering the water surface and further disconnecting floodplain and side channel habitats.   As the channel becomes more entrenched in a simplified channel, stream power is expected to increase, exacerbating incision and erosional processes.   In the project reach, channel instability will result in the ongoing loss of developing riparian forest as the channel continues to migrate in the absence of stable hard points and forested islands.   The recruitment of young successional forest will not limit channel migration rates, or contribute to stable wood accumulations. There is also a risk of continued loss  of spawning  gravels,  pools,  and  edge habitat  due to the  increased  shear  stress associated with an incised channel. With increasing restrictions by permitting agencies to conduct in-water restoration and limited work windows, it is important to restore as much of these rich spawning grounds before they are further degraded

C. Phased Strategy
The overall goal for the restoration strategy in this project reach is to restore salmonid spawning, rearing and holding by focusing on improving habitat while reducing channel instability.  This project is part of a phased project, with the first phase proposed for construction in summer 2016. More than 70 LWD accumulations were stabilized in the overall project reach (Phases I-V) by NSEA (SRFB #09-1670, SRFB #08-1940, SRFB #02-1630). The design seeks to further enhance the overall reach by initially focusing on an area that has had only minor work done. Three projects have been completed in the Middle Fork Nooksack River since 2002. This phase will complete project design, and construction of 11 engineered logjams.  Subsequent phases (2-5) will be completed from 2016-2019, to include preliminary and final design, permits and construction documents for the construction of up to 40 engineered logjams in the Porter Creek Reach.

7. PROJECT PROPONENTS AND PARTNERS

A. Sponsor Experience
Key individuals involved in this project will include Darrell Sofield (MS, LG), Daniel Nylen, (MS), and Jill Komoto (MESM), from Lummi Natural Resources (LNR).  Darrell is a fluvial geomorphologist (WA licensed geologist #2020) who has over 12 years of experience working in the Pacific Northwest.  With experience in hydraulic modeling, LiDAR, GIS, and field studies he characterizes rivers and floodplains for salmonid habitat potential / degradation, and recommends process based solutions to river restoration.  Darrell is currently the project manager for the Larson’s Reach project (#13-1280). He will serve as the project manager.  Daniel Nylen, M.S has over six years of restoration project management, monitoring, and development experience throughout California and Washington. While working for American Rivers, he managed large on-the-ground restoration projects including floodplain reconnection, meadow restoration, forest thinning and revegetation, culvert replacement, and instream engineered logjams. He is currently project manager for the Skookum-Edfro project (13-1279) in the South Fork Nooksack and the Smuggler’s Slough project (13-1515) in the Nooksack Estuary.  Daniel will assist with field surveys and design review.  Jill Komoto has over 30 years of experience in budgeting, project management and conservation planning.  Her experience includes management of a 40 million dollar budget, development of watershed and marine ecosystem management plans, restoration project management, and outreach with challenging stakeholders.  She was the project manager for the Saxon Reach project, which was completed in 2012 both on time and under budget. Jill will assist with design review, and oversee the project to ensure that project deliverables are met and on time.

B. Landowners
Local landowner includes the State of Washington Department of Natural Resources. 

C. Project Partners
LNR partnered with NSEA for the overall reach (RM 0.0-5.0) geomorphic assessment, conceptual design, and preliminary design for Phase I Porter Reach (SRFB project #12-1524). LNR is taking over as project sponsor going forward on Lower Middle Fork Restoration projects conceptually designed as part of SRFB project #12-1524. However, NSEA has expressed interest in partnering in riparian/floodplain revegetation in the reach. 

D. Stakeholder Outreach
The project is just downstream of the Mosquito Lake Rd. Bridge at RM 5.0 and the only adjacent landowner is Washington State DNR. Initial consultation began in the summer of 2014 with regards to Marbled Murrelets and the Bald Eagle, as much of the Porter Reach is considered occupied and critical habitat.  We have conducted site visits with staff from WDNR and they were supportive of the project.  They suggested that permits for log staging and access be submitted now as they may take a while to obtain.  

We will also conduct outreach and work closely with Whatcom County and WDFW. Whatcom County has county roads and the Mosquito Lake Rd Bridge in the project vicinity, and we always keep stakeholders abreast of project plans and activities even if there is no direct impact. Similarly, WDFW leases land on river left just below the bridge where they have an acclimatization pond for salmonids, and which flows into Peat Bog Creek. We will work closely with WDFW as well to keep them informed of project progress and to get feedback on project plans. 

Access to this reach is from Anacortes Veneer Logging road originating near Porter Creek for those seeking to paddle through the steep canyon section above the Mosquito Lake Road Bridge. Most boaters get out at the location just below the bridge, which is the start of the project area. Some boaters may float from this point down to near the confluence of the North and Middle Forks for a much less difficult float. The reach just upstream is listed on two websites, rates as Class IV-V whitewater (http://www.americanwhitewater.org/content/River/detail/id/3116/;      (http://www.riverfacts.com/rivers/13775.html).   We will place signage on logjams in areas where it might be difficult to see them as well as signage on land. Notices will also be sent to the two websites listed.

8. SUPPLEMENTAL QUESTIONS FOR RESTORATION PROJECTS
A. Completion of Design
This project currently has a preliminary design; final design is provided as match for this project.

Pre-construction design documents to be submitted for review:
· Design review comments
· Final design report and drawings
· Technical specifications
· Final construction quantities and costs
· Contract bidding documents and general contract conditions 
· Construction permits
· Landowner agreement
· Cultural resources review
· As built drawings 

B. Professional Engineer
This project will be designed by a licensed engineer and geologist, from the Natural Systems Design (NSD).

C. Bank Stabilization: Not applicable

D. Preventing the Spread of Invasive Species  
Best management practices will be utilized to prevent transport of invasive species to and from the project site. This includes the inspection of vehicles, equipment, boots and other clothing prior to entering the project site. Mud, dirt and plant fragments will be removed prior to entry. Prior to leaving the site, all equipment and clothing will be inspected with fragments and mud removed. 
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