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Introduction

The Adopt A Stream Foundation (AASF), in partnership with the Snohomish Conservation District (SCD), is developing designs for eleven (11) Large Woody Debris (LWD) projects to improve instream and riparian conditions along Woods Creek, in Snohomish County, Washington.  Conceptual designs were developed for these 11 properties (Table 1).  Preliminary designs were developed for 7 of these properties (see Preferred Alternatives).  This project is part of a partnership between SCD and AASF to implement the Woods Creek Riparian Enhancement Action Plan (HWS #07-MSR-040).  Woods Creek, a tributary to the lower Skykomish River, is created by the combined flow of West Fork Woods Creek and the East Fork Woods Creek.  It is in both the Rural Streams Primary and Mainstem Secondary sub-basin strategy groups in the Snohomish River Basin Salmon Conservation Plan (2005). The Salmon Conservation Plan identifies the West Fork Woods Creek as having particularly high value among lowland tributary streams for supporting Chinook and coho salmon viability as well as highlights the importance of preserving and restoring hydrologic and sediment processes in the West Fork and Lower Woods Creek sub-basins.  The 2007 listing of steelhead salmon reinforces the importance of Woods Creek, which was historically a significant steelhead-producing watershed.  
The Woods Creek Watershed Habitat Conditions Report (2013) assessed limiting factors for salmonid habitat as well as geomorphic conditions of the mainstem Woods Creek, West Fork Woods Creek, and East Fork Woods Creek (to a natural barrier waterfall).  The report identified elevated stream temperatures, high levels of fine sediments, lack of LWD in the channel, and infrequent, low quality pools as the primary limitations to salmon habitat.  The report divided Woods Creek into eleven reaches (Figure 1) and through analysis of each reach provided habitat limitations and potential next steps for each reach.  AASF, along with input from SCD identified reaches 2, 3, 4, 10, and 11 as high priority reaches to identify LWD projects to scour pools, trap fine sediments, and sort gravels.    
[bookmark: _Toc296867763]Objectives	

The proposed improvements will benefit numerous salmonid species by achieving the following goal and objectives:  GOAL: Enhance salmon habitat by increasing channel complexity and improving water quality in Woods Creek.
Objective 1: Increase LWD frequency and density and increase pool depth, area, and frequency to create refuge and rearing habitat for both juvenile and adult Chinook, Steelhead, and Bull Trout.  
Objective 2: Increase channel complexity in Woods Creek to improve spawning habitat for Fall Chinook, Winter & Summer Steelhead, and Bull Trout.  
Objective 3: Reduce impacts of elevated summer water temperatures on Fall Chinook, Winter & Summer Steelhead, and Bull Trout by restoring riparian vegetation along Woods Creek.  
The Woods Creek Action Plan for Riparian Restoration (SCD 2012) used information that was gathered for the Woods Creek Habitat Conditions Report (Snohomish County 2013) to identify its goal of restoring 45 acres of riparian vegetation along the mainstem of Woods Creek.   Our wood placement objectives derive from the Woods Creek Habitat Conditions Report (Snohomish County 2013). The Report calls for the installation of LWD to increase pool frequency and area. This action plan also identifies a goal of restoring 45 acres of riparian vegetation along the mainstem of Woods Creek, a target based on the Watershed Habitat Conditions Report. The target is to reach an 80% canopy cover along forest and wetlands within 50 ft of the channel edge.  Our project partner, SCD, has secured funding from the Department of Ecology to start the riparian re-vegetation phase of this project. Targeted Priority Species include Chinook, Coho, Steelhead, Bull Trout, Pink, and Chum.  
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AASF staff met initially with SCD in early 2014 to brainstorm about this project and to get insight from SCD on their previous work and contacts within this watershed.  SCD and AASF held a Woods Creek Kickoff event on May 3rd, 2014 at Salem Woods Elementary library and Woods Creek Nursery to educate interested landowners on the project.  At this event, landowners provided contact information and availability for site visits with AASF.  AASF went door to door in the five high priority reaches to gauge landowner interest in future LWD and riparian planting projects.  Canvassed landowners were given a packet containing a letter describing who we were, the problems in Woods Creek, and how AASF can help landowners improve Woods Creek with planting and LWD placement.  If no one was home during canvassing efforts, a bag with this information was left on the door.  Some properties were visited multiple times to improve our chances to talk directly with the landowner.  All interested landowners were asked to sign a Landowner Acknowledgement Form for this project.  
AASF returned to potential project sites in the late summer and fall to take basic stream measurements, pebble counts, LWD surveys, etc.  A summary of the stream survey results are provided in Table 1 and on the Existing Conditions plans for each property (Appendix 1 – Conceptual Designs).  A second neighborhood meeting was held on October 14th, 2014 at a property on 144th St. SE to answer landowner questions, provide project updates, and to recruit additional landowners for the project.  



Table 1. Project Summary: Last name of property owner; reach location, LWD survey results, Sediment calculations and landowner wiliness to plant a 35-foot or wider buffer.  
	Property Name
	Reach & Fork
	LWD Count
	Dcrit/D50
	35’ Buffer willingness

	Sewell
	2 - Mainstem
	0
	4
	Yes

	Arnesen
	2 - Mainstem
	2
	4
	Yes

	Fiscus
	2 - Mainstem
	NA
	NA
	Yes

	Stokes
	2 - Mainstem
	16
	8
	Yes

	Qayyum
	2 - Mainstem
	0
	NA
	Yes

	Watkins
	2 - Mainstem
	2
	NA
	Yes

	Selling
	4 - West
	9
	3
	Yes

	McGough
	4 - West
	22
	6
	No

	Graafstra & Barbero 
	4 - West
	11
	9
	No

	Voelker
	10 - East
	15
	1
	No

	Coco/Cron
	11 – East 
	8
	1
	Yes
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Reach 2 – Mainstem Woods Creek
Reach Overview
This 2.9 mile reach runs through a wide floodplain that is zoned agricultural but has varied land uses including agriculture, hobby farms, and rural residential.  The Washington Department of Fish and Wildlife (WDFW) has data as recent as 2008 confirming Chinook spawning in this reach (WDFW 2010).  Reach 2 also supports steelhead, coho, chum, and pink salmon.  Use by bull trout is presumed (WDFW 2010).  Habitat limitations within this reach include low pool area and frequency, low wood frequency, lack of large wood, degraded riparian vegetation, low canopy cover, and unstable banks (Snohomish County 2013).  As in most of Woods Creek, riparian re-vegetation is the primary recommended action.  A secondary recommendation is the addition of LWD to increase instream habitat complexity.  
Five of the six project sites within Reach 2 (Table 1) have degraded riparian areas with little or no native vegetation.  The Arnesen property (Figures 3 and 4) already has a healthy riparian area that exceeds 35-feet for most of the length.  Currently the right bank riparian areas of the remaining properties on Reach 2 consist primarily of lawn, invasive Reed Canary Grass and Himalayan Blackberry.  The left bank of the properties, particularly those on 144th Street SE, are native forested riparian on steep slopes.  Of the six sites identified, five have the potential to plant a 35-foot or wider riparian buffer as homes are setback far from the creek.
[image: ]
Figure 1.  Woods Creek reach map and project locations.
Site Descriptions
The Sewell property (Figures 2 and 3) right bank riparian zone consists mainly of grasses including Reed Canary Grass.  A portion of the bottom right bank is armored with large rock/broken concrete.  
[image: ]
Figure 2.  Sewell property.  Woods Creek mainstem looking downstream and showing existing right bank armoring.
[image: ]
Figure 3.  Sewell property.  AASF staff taking stream measurements on mainstem Woods Creek.
The Arnesen property (Figures 4 and 5) has an existing forested riparian zone dominating both banks.  There is an approximately 20-foot wide area of lawn on the upstream right bank.  This straight section of Woods Creek mainstem consists of shallow glides with a shallow riffle.
[image: ]
Figure 4.  Arnesen property.  Looking downstream showing shallow glide and riffle.
[image: ]
Figure 5.  Arnesen property.  AASF staff surveying Woods Creek.  Right bank has existing native tree riparian cover.
The Fiscus property (Figures 6 and 7), like most of the properties on this reach, has a right bank riparian consisting of lawn, Reed Canary Grass, and a few scattered trees and shrubs.   
[image: ]
Figure 6.  Fiscus property.  Woods Creek looking downstream showing shallow glide and riffle.
[image: ]
Figure 7.  Fiscus property.  Right bank riparian with lawn, reed canary grass, and shrubs.
Woods Creek mainstem is sinuous on the Stokes property (Figures 8 and 9).  The LWD survey revealed 16 pieces of large wood.  However, most of these were from a previous LWD installation project by AASF in 2004.  
[image: ]
Figure 8  Stokes property.  Downstream photo showing sinuosity of mainstem Woods Creek.
[image: ]
Figure 9.  Stokes property.  Upstream photo from right bank showing existing LWD structure.
The Qayyum property (Figures 10 and 11) and Watkins property (Figures 12 and 13) are accessed via a shared driveway that bisects a horse track off Woods Creek Road.  Both banks are primarily a mix of blackberry and Reed Canary Grass.  There are a few scattered trees along both banks.  
[image: ]
Figure 10.  Qayyum property.  Upstream photo of Reed Canary Grass and blackberry on right bank.
[image: ]
Figure 11.  Qayyum property.  Downstream view of mainstem Woods Creek.
The Watkins property, adjacent, downstream to the Qayyum property, also has a riparian zone composed of blackberry and Reed Canary Grass.  The channel through this property is mostly straight and shallow with very little existing LWD and very few pools.    
[image: ]
Figure 12.  Watkins property.  Upstream view of straight channel.
[image: ]
Figure 13.  Watkins property.  Right bank photo showing predominately non-native riparian cover.

Reach 4 – West Fork Woods Creek
Reach Overview
Reach 4 (3.4 miles) is the West Fork of Woods Creek and ends at the confluence of the West Fork and East Forks.  The valley along this reach is moderately confined with erosive soils.  This reach is mostly zoned rural (5 acre) and includes small farms and equestrian centers (Snohomish County 2013).  Reach 4 supports steelhead, coho, chum, and pink salmon; bull trout use is presumed (WDFW 2010).  Low pool frequency, highly erosive soils with unstable banks, low canopy cover, and degraded riparian vegetation were all identified as habitat limitations within Reach 4 (Snohomish County 2013).  Riparian re-vegetation and LWD installation are both recommended in this reach.  The installation of LWD will help to aggrade the channel, scour pools, and sort gravel.  
Site Descriptions
The McGough property (Figures 14 and 15) is a small farm with very narrow buffers (usually a single row of native vegetation) along the creek, and the remaining vegetation is predominately pasture/grass.  The banks on these properties are highly erosive.  The LWD survey revealed 22 existing pieces of large wood.  This property would benefit from planting a wide riparian buffer to help stabilize the banks.  
[image: ]
Figure 14.  McGough property.  Downstream photo of West Fork Woods Creek showing erosion on right bank.
[image: ]
Figure 15.  McGough property.  Upstream photo showing existing LWD in West Fork Woods Creek.
Like the adjacent McGough property, the Graafstra property (Figure 16) is a small farm with very narrow riparian buffer (if any) along the creek.  Remaining vegetation is a mix of pasture and reed canary grass.  The banks on this property are also highly erosive.  The Barbero property (Figure 17) is on the opposite bank from the Graafstra property on the upstream section.  The Barbero property banks are mostly reed canary grass but were recently planted with native trees and shrubs by Snohomish Conservation District.  
[image: ]
Figure 16.  Graafstra property.  Narrow riparian buffer (Graafstra property) on West Fork Woods Creek.
[image: ]
Figure 17.  Barbero property.  Reed Canary Grass riparian buffer on Barbero property (before planting by SCD).
The creek on the Selling property (Figures 18 and 19) is very sinuous and makes a large “S” shape.  The creek banks here support mostly native vegetation.  There is approximate 25-foot wide riparian buffer between the creek and the lawn.  Additional planting to widen the existing buffer between the lawn and creek would benefit this site.  
[image: ]
Figure 18.  Selling property.  Upstream photo of West Fork Woods Creek showing mostly native riparian buffer.
[image: ]
Figure 19.  Selling property.  Upstream photo showing sinuosity of stream channel.
Reach 10 – East Fork Woods Creek
Reach Overview
Reach 10 is on East Fork Woods Creek and flows downstream to the confluence of the East and West Forks (2.3 miles in length).  The downstream portion of this reach is within the floodplain of mainstem Woods Creek and thus stream conditions are similar to Reaches 2 and 3.  The lower portion is zoned agriculture (10 acre) while the upper portion of Reach 10 is zoned rural (5 acre) and consists of small farms (Snohomish County 2013).  Data from WDFW confirms Chinook spawning in Reach 10.  Gravel size is larger in this reach than reaches in the West Fork, indicating a higher gradient and power and is suitable for steelhead and Chinook spawning.  Reach 10 also supports coho, pink, chum, and bull trout use (WDFW 2010).  Habitat limitations within Reach 10 include low wood volume, lack of pools, shallow pools, and lack of LWD.  The installation of LWD in Reaches 10 and 11 will increase Chinook spawning habitat by sorting gravel and scouring pools creating additional spawning areas and reduce intraspecific competition.   
Site Descriptions
The creek on the Voelker property (Figures 20 and 21) has highly eroding banks, especially along the right bank.  Directly behind the home, lawn extends to the banks, where there is a single row of native vegetation.  Upstream and downstream of the backyard lawn, the riparian zone is healthy and dominated by native vegetation that extends well beyond 35 feet.  It is worth noting that a significant side channel is located immediately upstream of the backyard and is activated during moderate to high flows.  The side channel is a serious risk to the house and may one day undercut the foundation. 
[image: ]
Figure 20.  Voelker property.  Downstream photo showing lawn to edge of right bank.
[image: ]
Figure 21.  Voelker property.  Upstream photo of East Fork Woods Creek showing eroded right bank.
Reach 11 – East Fork Woods Creek
Reach Overview
Reach 11 is approximately 1.9 miles in length and flows downstream from a natural waterfall that marks the extent of anadromous fish migration.  This reach is primarily zoned rural (5 acre) and consists of small farms.  The larger channel and gravel size of the East Fork Woods Creek, like in Reach 10, makes this reach suitable habitat for Chinook spawning.  Steelhead, coho, pink, chum, and bull trout are also supported.  Habitat limitations are high fine sediments, a lack of pools, shallow pools, and degraded riparian vegetation.  According to the Watershed Conditions Report (Snohomish County 2013), the East Fork with the larger channel and gravel has a high potential for Chinook habitat restoration.  Of the two reaches in the East Fork, reach 11 has poorer habitat quality and a greater need for restoration work.  The primary recommendations for Reach 11 are riparian restoration and installation of LWD.  The primary focus of LWD installation in this reach is to create deeper pools and sort gravels (Snohomish County 2013).
Site Descriptions
The Coco/Cron property (Figures 22 and 23) is located on Reach 11 and has manicured lawn extending to the top of the right stream bank, with the exception of a few large trees and shrubs.  The left bank has a wide, healthy native plant riparian buffer.  There is some bank erosion on the right bank.  
[image: ]
Figure 22.  Coco/Cron property.  East Fork Wood Creek with lawn to right bank edge and erosion.
[image: ]
Figure 23.  Coco/Cron property.  Downstream photo East Fork Woods Creek showing large gravel substrate.
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Properties had to be located on a high priority reach and have willing landowners to be selected for a restoration project as identified during AASF door-to-door streamside canvassing efforts.  While the option of solely planting a native riparian buffer was available, this strategy would not have remedied the lack of LWD in Woods Creek in the short term, and the habitat it creates.  With these issues in mind, the primary factors debated during the design process include:
· LWD Structure Type
· LWD Size
· LWD Placement
· Anchoring
· Risk
· Cost

The primary local stakeholders for this project are streamside residents along Woods Creek and Snohomish Conservation District.  The Snohomish Conservation District is a project partner and is responsible for planting the riparian areas in the fall after construction. Other stakeholders include Snohomish County, Washington Department of Fish and Wildlife and Wild Fish Conservancy. 
Interested landowners were briefed on potential project types and shown printed pictures of past projects installed by AASF.  Several of the landowners along 144th St. SE had previously seen AASF projects located on the last two parcels on 144th St. SE.  Primary concerns from landowners were increased flooding and increased erosion.  These concerns were addressed as they arose during our door-to-door visits and community meetings.
AASF gave a project update on June 11th, 2014 at the Woods Creek Working Group meeting at SCD offices in Lake Stevens.  The agenda was to review the Woods Creek Watershed Habitat Conditions Report and provide updates on projects within the watershed.  As a result of comments from WDFW and others at the meeting, it was suggested AASF conduct stream channel measurements, sediment transport analysis and LWD surveys at our proposed project sites.  AASF staff provided an additional project update on November 4th, 2014 at the Snohomish Basin Salmonid Recovery Technical Committee meeting at WDFW offices in Mill Creek.  
The Woods Creek Working Group met on December 16, 2014 at two of the proposed sites to discuss possible designs for this project.  Stakeholders discussed LWD structure type, anchoring, size of LWD, and placement for LWD.  The general consensus from comments were that the projects were in the right locations and scaled to address the issues; adding in-stream LWD is beneficial to the creek; and bigger is better in terms of log size (length and DBH).  Other thoughts from individuals present at the meeting included alternative anchoring techniques such as using wooden dowels or wood piling with gravel ballast.  From this conversation, three main plans were considered during the design process.  
The first design for consideration involved the use of channel spanning LWD.  This type of structure would create a pool beneath the log and accumulate other pieces of wood. Full spanning logs were not selected for this project as the risk of log migration and flooding was perceived to be too great.  Full spanning logs will accumulate debris, which creates logs jams, and increase flood stage. The accumulation of debris by the full spanning log makes engineering anchoring systems difficult if not impossible, as the accumulation of debris can significantly alter loads placed on the wood. 
The second design consideration was mid-channel placement of LWD.  This type of structure typically has a large root wad facing upstream and is placed parallel with the stream channel.  One advantage to mid-channel structures is that they are more likely to evolve into a logjam.  Although mid-channel structures are more difficult to securely anchor, we have had success securing them with large boulders.  By having a large root wad facing upstream, you create a large crescent pool around the root wad and form gravel bars directly upstream and downstream.  Sedimentation in the “hydraulic shadow” of the root wad often buries the bole of the tree, further increasing its stability.  
The third (preferred) design incorporates the Chaotic LW Complex from the 2004 WDFW Stream Habitat Restoration Guidelines and the AASF Interwoven Triangle. The Chaotic LW Complex structure is incorporated into each of the site designs because it offers multiple benefits with it primary function to scour pools. The chaotic LW Complex works by constricting flows laterally reducing channel cross-sectional area by 20-30%, which causes scour and pool formation.  The LW complex is tall and active at most flow regimes allowing it to scour and maintain a larger and deeper pool than our lower profile interwoven triangle. The LW Complex has many secondary benefits including sorting sediment, storing organic material and providing refuge for juvenile fish, adult fish and their forage.  One of the major benefits to the LW Complex is that it is made up of several “smaller logs” (18-24” DBH and 40’ long) that are more sustainable, more readily available, less expensive and more easily transported to the work site when compared to larger old growth wood. By combining several logs into a chaotic LW Complex the structure effectively acts as a much larger single log or root wad.   
The Interwoven Triangle is a structure that AASF has developed and been using for the past ten years on habitat enhancement projects.  It is a very stable structure and is effective at forming pools.  The Interwoven Triangle forms pools in much the same way as the larger LW complex by constricting channel flows laterally.  However, the Interwoven Triangle has a lower profile, and thus is over-topped more often by floodwaters, resulting in a smaller pool area.  As indicated in the attached designs, the purpose of the Interwoven Triangle is to increase pool and LWD frequencies on sites where there is not enough stream length to put additional LW complexes. The Chaotic LW Complex is a large structure and should be a minimum of two channel widths apart to not interfere with their respective pool formations.

[bookmark: _Toc266708445][bookmark: _Toc296867767]Design Considerations and Analyses

LWD Structure Type               
One of the primary objectives for this restoration project is for placement of LWD to scour pools, trap fine sediments, and sort gravels.  The LW complex structure, mid-channel log with root wad, and Interwoven Triangle will meet one of the main goals by creating pools and sorting gravels.  These structure types will also act slightly differently in different flow regimes.  
LWD Size
Using logs of varying lengths and widths in these structures adds complexity to the stream and allows the structures to contribute to stream diversity during different flows.  LWD densities, quantities and key log size were determined using Fox and Bolton’s 2007 study of undisturbed stream systems of varied stream widths.  
LWD Placement
The placement of the proposed structures will need to be a minimum of two channel widths apart so as not to interfere with each one’s pool formation. Due to the size of wood to be installed, a combination of anchoring techniques will be used.  AASF has placed similar large wood structures in Woods Creek in the past, including several on the Stokes and adjacent property which are still present.  AASF anchoring strategies detailed in the draft project plans have been utilized by AASF in similar-sized projects along numerous other creeks including Woods Creek.
Anchoring
The anchoring techniques that are being proposed have been successfully used by AASF on similar size and scope project in Woods Creek.  AASF used these very same techniques to anchor LWD in 2004 along the banks of lower main stem Woods Creek.   The LWD anchored in 2004, despite many flood events, remains in place and is still providing fish habitat.  
Risk
Large woody debris placement for this project must provide a balance between landowner concerns, downstream liability, and instream habitat enhancement.  Flooding and channel migration are major concerns of local residents and has resulted in a less aggressive wood placement strategy.  Although LWD placement is less aggressive than tribal and state agencies may have wanted, the proposed structures will still vastly improve instream habitat and channel complexity, especially when one notes the significantly reduced amount of LWD in Woods Creek.  
We considered full spanning logs too risky for this project as they have the potential to migrate, increase flood stage and create logjams that could cause the channel to migrate.  
Cost
For cost purposes this project will be scalable, so different properties or groups of properties could be funded through different grant years.  There is ample space for more wood and planting throughout the Woods Creek watershed.  Additional planting and LWD placement throughout the watershed would benefit Woods Creek. 
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While numerous opportunities to improve the conditions of Woods Creek are clearly visible to AASF and other agency specialists, the proposed project sites were chosen based on the following criteria: 
1. Property located in high priority reach for LWD as identified in the 2013 Woods Creek Watershed Habitat Conditions Report 
2. Lack of LWD at project location 
3. Ability to plant a minimum of 35’ riparian buffer 
4. Sediment transport at or near equilibrium (lower number is better)
5. Landowner willingness 
The preferred alternative project sites chosen for submittal in a grant proposal (Project Number 15-1131) to Salmon Recovery Funding Board were the six properties in Reach 2 (Sewell, Arnesen, Fiscus, Stokes, Watkins, and Qayyum) and the Coco/Cron property located in Reach 11.  Preliminary designs were produced for these seven (7) properties.  Properties in mainstem Reach 2 were rated higher than those on smaller tributaries. These properties also contained wider riparian areas with limited native vegetation (except Arnesen property) and low counts of existing LWD (except Stokes property).  The Stokes property had a higher number of existing LWD than most other properties, but a majority of this LWD was from a previous AASF project in 2004.  
Reaches 10 and 11, located in the East Fork Woods Creek, were identified in the 2013 report as having larger channel and gravel size than the West Fork (Reaches 4 and 5).  These reaches have a higher potential for Chinook habitat restoration.  The Coco/Cron (Reach 11) was chosen over the Voelker property (Reach 10) due to landowner willingness to plant a riparian buffer and the lower count of existing LWD in the channel.  
The Selling, McGough, and Graafstra & Barbero properties are all located on the West Fork Woods Creek, the smaller of the two main forks of Woods Creek.  During the stakeholder site visit on December 16, 2014 at the Selling property, the consensus was the stream would eventually seek the path of least resistance, avulsing and isolating the oxbow meander.  The McGough and Graafstra & Barbero properties had higher numbers of existing LWD during our surveys and therefore ranked lower.  Also, these landowners were not willing to plant a minimum 35-foot buffer, which would rank lower for future grant funding.  
[bookmark: _Toc296867769]Permitting

The following permits will be required for project implementation:
WDWF-Hydraulic project approval: AASF has been working with Kirk Lakey of WDFW to develop project designs and does not anticipate any problems securing this permit.
USACE-Nation Wide 27: Rounded boulder blast will be place in the channel to anchor the LWD, which will require a USACE permit.  Fortunately, the Streamline USACE Nation Wide 27 permit covers fish habitat enhancement projects and we do not expect problems securing this permit. 
[bookmark: _GoBack]Cultural Resource: The SCD has completed culture resource review for planting in the entire project area in Woods Creek so we do not anticipate problems getting approval for LWD placement.
Flood Hazard Permit: Snohomish County may require this permit.  This may limit how far LWD extends into the channel and/or reduce LWD quantities installed.  
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Appendix 1.  Conceptual Designs – PRISM attachments.
Appendix 2.  Cost Estimate – PRISM attachments.
Appendix 3.  Preliminary Designs for Preferred Alternatives – PRISM attachments.
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