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Executive Summary - Since 1999, the Forest has been successful in securing external funding to cover the cost of restoration work by leveraging $1.00 USFS for $5.50 - $6.50 of external funding, primarily Washington State Salmon Recovery funds.  External funding has been used to cover the costs of implementing larger projects (e.g. road decommissioning, fish passage, and in-channel structure placements), and Forest funds covered large project planning, coordination, and partnership/agreement administration.  Smaller projects are developed and implemented with internal funds.

The Joint Venture Watershed Restoration fund is a "new pot" of challenge cost share money available from the region.  Fish and watershed funds are matched at the regional level, and then these funds become available to forests as matching funds for projects in their "Priority Watersheds".  

The region's priority selection protocol (select the best first) has been used at the watershed scale and the results favor the selection of one or more of the Upper Sauk, Skykomish Forks, and/or Lower Suiattle watersheds. The Mount Baker Snoqualmie National Forest Leadership Team selected all three of these watersheds to be Priority Watersheds in September, 2006.

This fund requires a 50% non-federal match in order to compete for them, and therefore the presence of potential partners played into the priority selection.  Seattle City Light has funding and an interest in continuing work in the Sauk Subbasin watersheds, and the Skagit River System Cooperative continues to apply for funding from the Salmon Recovery Funds (SRF) to work in the Sauk Subbasin.  The Tulalip Tribe has acquired funds through the SRF board for work in the Skykomish Forks Watershed, and expect to continue to pursue these funds into the future.  Other partners in the Skykomish Forks watershed have included Snohomish County Surface Water Mgmt, King County Roads, and King County DNR.

A. Overview
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Watershed restoration on the Mt. Baker Snoqualmie National Forest, over the past 20 years, has been the major management focus to restore watershed health. The most important elements of this restoration program have been to control and prevent forest road-related runoff and sediment production, the recovery of riparian vegetative conditions, and the rehabilitation of in-stream fish habitat complexity. Other watershed restoration opportunities exist, such as meadow and wetland restoration, but the most extensive activities are found on roads, in riparian areas, and in river and stream channels.

Our experience has demonstrated that any watershed scale restoration program needs to be developed and implemented around the following six components:

(1) Restoration activities and treatments must be supported by watershed scale analysis or assessment; restoration must be based on knowledge of aquatic ecosystem processes and what can be done to restore lost or degraded ecosystem structure and function. Priority for treatments should be first treating watersheds still containing self-sustaining natural salmonid production. 

(2) Watershed restoration designed and implemented to assist in the recovery of habitat for depleted/depressed fish populations must be part of a broader strategy that addresses the other limiting factors: many of these fish populations have become listed or are candidates for federal listing due to the combination of over-harvesting, hatchery interactions, and hydro-power operations.

 (3) To be effective, watershed restoration, in most watersheds, will require anywhere from 5 to 10 years. Observation, detection, and documentation of results take more than one year of restoration activities. Activities must be applied at a watershed scale, not just project-by-project and stream reach scale. 

(4) To develop and implement an effective, multi-year program strong partnerships are required. Internal interdisciplinary teams composed of foresters, engineers, silviculturists, botanists, hydrologists, geologists, and biologists are necessary. Long term external partnerships with other landowners, agencies, Indian tribes, & local watershed community groups are also required. 

(5) Watershed restoration attempts to generate economic as well as ecological benefits at the river basin / local watershed level, when and where possible. Family-wage jobs can be created for communities located in these watersheds where this work is possible. Restoration work can make positive contributions to these local communities. Involving these communities in watershed restoration will promote local community stewardship in these watersheds.

 (6) Restoration action and activities must be monitored and documented. Expenditure of public and private dollars must be accounted for. Successes as well as failures must be observed, measured, analyzed, and fed back into the management decisions. Evaluation and monitoring must be carried out and results documented and published.

From the early 1960’s to the mid-1980’s, the Mt Baker Snoqualmie National Forest harvested 200-250 million board feet of timber each year, while building over 2500 miles of road to access this timber base. These management activities have contributed to long-term restoration needs in a number of Forest watersheds. Restoration needs included road treatments (fish passage, decommissioning, closure, flood-proofing, upgrading), riparian treatments (thinning, revegetation, access control), non-road upslope treatments (landslide stabilization, revegetation), and in-channel treatments (energy dissipation, fish habitat improvements).

Watershed restoration work was initiated on the Mt. Baker Snoqualmie National Forest beginning in 1985.  The program is still a major component of the Forest’s annual program-of-work. The longevity of this program is due to the amount of legacy forest management effects (predominately timber harvesting and road building) existing in over half of the Forest’s 6th field watersheds. The most dominant effect has been an increase in sediment delivery, transport, and deposition to fish-bearing channels; and this has resulted in displaced / degraded fish habitat and/or impaired water quality.  The fiscal resources needed to address the remaining restoration work within all these watersheds will never be available, therefore there is a need to identify restoration needs using some type of priority scheme. In addition to this legacy need, the Forest has emerging aquatic restoration needs and opportunities. The following narrative describes the various aquatic restoration needs and opportunities on the Mt Baker Snoqualmie National Forest over the next five years (2005-2009).
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Road Decommissioning –unneeded and unstable roads as determined by watershed and road analyses requiring closure and removal. Most of the problem roads are older roads located in sensitive or unstable terrain and having little access needs by management or the public. These roads are “loaded guns” waiting for the next large storm to fail and damage nearby streams. The objective is to maintain or protect aquatic habitats. This is a legacy management restoration need.

Decommissioning is removing those elements of a road that reroute hillslope drainage and present slope stability hazards. Another term for this is “hydrologic obliteration.” This treatment may be applied to unneeded roads and to roads that present high hazards to habitats that cannot be eliminated through road storm-proofing or upgrading. Road decommissioning includes: (1) culvert and fill removal, re-contouring channel banks, (2) outsloping, (3) water-barring, (4) removal of unstable or potentially unstable road fills, and (5) de-compaction of the road surface (ripping).

This decommissioning differs from full site restoration that attempts to re-contour slopes with the complete removal of the entire road prism. Decommissioning leaves most of the roadbed in place, facilitating inexpensive reconstruction should the need arise (fire suppression, management emphasis change, etc). Sometimes road decommissioning can be designed to still maintain access with trail construction options. 

Since 1994, the MBSNF has decommissioned 130 miles of roads. The legacy of road building and timber harvest has left many miles of road in need of decommissioning.  Some of the greatest needs are in the Baker Lake, Sauk River, Sauk River Forks, S.F. Snoqualmie River, Upper and Middle Green River, and Greenwater River 6th field watersheds.
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Road Storm-proofing – certain types of road features can lead to high risk of catastrophic erosion and sedimentation, such as undersized stream crossing structures, stream crossings with stream diversion potential, unstable fills, and road drainage routing than can trigger landslides. 

Flood-proofing techniques include: (1) correcting stream diversion potential at stream crossings, such that, if a crossing fails or overtops, flood-flow is not diverted down the road or ditchline, (2) upgrading stream crossings to pass at least the 100-year flood-flow, plus associated bedload and debris, using a variety of techniques such as larger culverts, drop inlets, inlet configuration changes, hardened crossing and fills, and controlling sediment and debris-loading upstream of the crossing, (3) removing and reconfiguring unstable fills, (4) relocating road sections that pose high risks of landsliding during flood events, converting inslope/ditch roads to outslope roads, and (5) rerouting of road drainage to stable receiving sites. 
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Road Upgrading – is done to control erosion and sedimentation on roads that will remain open, reduce the risk of future erosion and sedimentation, and correct road-related barriers to fish migration. The following techniques available for reducing chronic erosion and sedimentation from roads: (1) conversion of inslope/ditch roads to outslope roads (with backup surface drainage control such as rolling dips), (2) relieving inboard ditchlines more frequently to prevent critical amounts of drainage water discharge, (3) rocking road surfaces to armor against road surface erosion and maintain design drainage configuration against traffic impacts, especially where roads must remain open during wet periods, (4) mulching and revegetating bare, erosion-prone surfaces such as cuts and fills, wherever derived sediments have access to the stream system, (5) site-specific drainage solutions applied wherever erosive concentrations of road drainage or stream flow are causing sediment delivery to streams, and (6) adopting maintenance techniques that are specifically designed and conducted to control erosion and sedimentation.             

Since 1994, the MBSNF has either flood-proofed or upgraded 550 miles of roads. Stormproofing and upgrading, like decommissioning, are legacy management restoration needs. The remaining high priority Road stormproofing and upgrading are especially needed in the Baker Lake, Upper Skagit River tribs, Upper White, Lower White River, West Fork White, and Greenwater River 6th field watersheds.
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Aquatic Passage – In the past couple of years, a major emphasis has been placed on the identification and correction of road crossings that are barriers to salmon and trout, within Puget Sound and the rest of the Pacific Northwest Region. Improperly sized and installed circular culverts, the most common road/channel crossing structure used during past forest road construction, usually prevent the passage of salmonids (adult and/or juvenile) to upstream or downstream habitats. The best restoration treatment is the removal of the entire crossing structure when road decommissioning or road relocation is implemented. In the case of existing roads, the best structure for unrestricted fish passage is usually a bridge. In other situations and sites, bottomless arch culverts can also be effective. Good design and construction methods and procedures will assure the success of these replacement structures. 

In the planning and design phases for this restoration work, the passage needs of other animals are also considered (terrestrial and aquatic). This is being addressed by a design concept known as stream simulation; basically this is an effort that attempts to replicate the channel conditions (banks and bottom) inside the crossing structure as found above or below the site. Stream simulation designed properly for each site, should allow for unrestricted movement of both terrestrial and aquatic species. Aquatic passage restoration like other restoration treatments requires an interdisciplinary team approach. 

Since 1990, the MBSNF has improved fish passage at 60 road/channel crossing sites. Most of the highest priority aquatic passage needs on NFS lands have been treated.  However, most watersheds have some passage remaining needs.  Many of these are lower priority crossings that access only short segments of habtat.  Several opportunities remain to work through other landowners to fix fish passage barrier culverts in the Upper S.F. and Lower S.F. Stillaguamish River, and W.F. White River 6th field watersheds.
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Channel and Floodplain Structure Placements – Past forest management has created a need to restore structure and function to channels and their associated floodplains. In the past, vast amounts of riparian forests were clear-cut harvested. These highly productive riparian zones grew the biggest and healthiest western red cedar, Douglas fir and western hemlock. Beginning in the 1950’s up to the early 1980’s when the large floods occurred within the Forest boundaries, all the large woody debris deposited in large stream and river channels was removed. Removal was done by either conducting a salvage logging sale or by piling and burning the wood on site. The latter was done as a flood control or prevention measure due to the concern that trees, logs and rootwads deposited in the channels or floodplains during a flood event were a threat to public and private infrastructure located lower in the watershed. It will take decades for the natural recruitment of conifer trees, logs, and rootwads in most forest channels and associated floodplains. Salmon and trout habitat recovery will require the short-term introduction of large woody debris (LWD). The initial attempts to introduce LWD in the 1970’s and early 80’s was to anchor or artificially secure single pieces of LWD. In the early 1990’s, the science of LWD recruitment, transport and deposition in non-disturbed channel systems began to document that management-induced LWD introductions should mimic the type of LWD structures created by natural channel processes. This information has led to the placement of LWD complexes (log jams of various sizes and dimensions) in channels and in the adjacent floodplain.  These jams are located and spaced within a channel system based on the channel characteristics. Most of these jams are designed to collect additional woody debris once installed in a channel.  Salmon and trout habitat restored include holding pools for spawning adults, and rearing pool micro-habitats for up to five species.

This is the fourth type of legacy restoration needs on the Forest. Since 1985, the MBSNF has treated over 400 channel and floodplain sites that have involved LWD placement. The best opportunities for structure placement are in the N.F. Nooksack, Finney Cr, Sauk River, Sauk River Forks, Upper, Middle, Lower Suiattle River, Whitechuck River, Tye River, and Greenwater River 6th field watersheds.

The following four restoration treatments are current and future management type treatments that have the capacity to contribute significantly to ESA listed fish recovery and CWA compliance over the next five years.

Riparian Vegetation Management – riparian and aquatic habitats can benefit from active vegetative management. Types of riparian silviculture treatments include: (1) planting on stream side landslides, (2) planting on flood deposit “high-bars” near stream and rivers, (3) planting on disturbed areas such as skid trails, log-deck landings, degraded meadows, and cable corridors, (4) inter-planting conifers such as Douglas fir and ponderosa pine among even-aged riparian hardwoods (such as alder and willow), (5) thinning to promote growth and vigor of riparian conifer trees, and (6) aerial seeding of inaccessible landslides and riparian areas. Since 1994, the MBSNF has treated 800 acres or riparian area.
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Riparian vegetative management also involves noxious weed prevention and control. Invasive plant species such as Japanese knotweed and knapweed have become a national ecological problem and have invaded the river basins of Puget Sound. These exotics aggressively compete with native vegetation in riparian corridors; and once established, provide little or no habitat value to salmon and trout. The most common eradication is by manual and mechanical means. In some cases, herbicides are also used. The most effective management is early detection and control. 

Since 1995, the MBSNF has treated an average of 70 acres per year of noxious weed control. Treatment needs are greatest in the Upper Skagit, Middle Skagit, Sauk and Sauk River Forks, Upper, Middle, Lower Suiattle River, Lower N.F. Stillaguamish, Upper and Lower S.F. Stillaguamish River, N.F. and S.F. Skykomish River, Beckler River, Tye River, S.F. Snoqualmie River, Lower White, W.F. White, and Greenwater River 6th field watersheds.

[image: image8.jpg]


Management of Recreation Impacts in Riparian Areas – Riparian habitats are unique areas containing the greatest diversity of plant and animal species found in forest ecosystems. Riparian areas are also unique and special places of interest to humans. People hike, camp, hunt, fish, and picnic in riparian areas. All these recreational activities, legal as well as illegal, cause short and long term impacts to the riparian environment. For example, operating vehicles along shores and banks of water bodies can cause severe surface erosion and sediment deposition, degrading aquatic habitat. Restoration treatments include controlling recreational access, and revegetation of damaged sites. Public outreach through conservation education and law enforcement presence is usually required following any restoration activity at most of these popular riparian area recreational sites. 

The aquatic systems having the greatest need to have this management action are N.F. Nooksack, Baker Lake, Upper and Lower S.F. Stillaguamish, N.F. and S.F. Skykomish, Beckler River, M.F. and S.F. Snoqualmie River, and the Greenwater River 6th field watersheds.
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Stream Nutrient Enrichment with Salmon Carcass Placement –Historical escapements of spawning salmon to the rivers of Puget Sound was a primary source for nutrient recruitment of these freshwater systems. The carcasses of thousands of spawned salmon served as the primary nutrient source for juvenile salmon and trout in the forest ecosystem. Nutrients from these returning salmon was also taken up by the surrounding riparian vegetation including the big conifer tree species. Many Puget Sound salmon escapements over the past 20-25 years have steadily declined from the historical levels with a corresponding decrease in the nutrient base provided by returning salmon. The survival and viability of juvenile rearing salmon and trout in the Forest streams and rivers depends a great deal on the availability of a stable food base. This natural nutrient base is lacking in many of the Forest aquatic ecosystems. 

Over the past few years, the Washington Department of Fish and Wildlife (WDFW) has made available salmon carcasses from state fish hatcheries. These spawned-out carcasses, after checked out for possible pathogen transmission concerns, can be transported and placed into nearby watersheds. This can be done by truck or helicopter transport. The nutrients from these carcasses enter the food chain through the same pathways as from natural spawning salmon. The Forest working in partnership with the WDFW and some NGO’s has begun to employ this habitat restoration treatment in a few river systems. Like other restoration treatments, this is a short-term effort until natural nutrient enrichment is restored by the return of adequate numbers of spawning salmon.

The watersheds having the best potential and opportunity for this type of restoration include the Baker, N.F. Nooksack, Finney Cr, Sauk and Sauk River Forks, Upper, Middle, Lower Suiattle River, Whitechuck River, Tye River, and Greenwater River 6th field watersheds.
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Land Acquisition – The identification and acquisition of key stream and riparian parcels is a very high priority action for salmon recovery in Puget Sound. Many bottom land areas (historically the most productive and diverse fish habitat areas) are privately owned as a result of homestead disposal laws passed in the mid-1800’s. Frequently these lands are interspersed as in-holdings among blocks of national forest lands, complicating systematic habitat protection and restoration. Land acquisition can provide immediate public benefits through improved access and long-term management emphasis for fisheries plus a wide variety of other aquatic and riparian resources. In response to this fish recovery need, the USDA-Forest Service Pacific Northwest Streams Initiative was developed in Washington and Oregon in 1995. This land acquisition program is focused on willing sellers, along with the support of local governments and communities. The program seeks out private sellers of land involving riparian corridors along fish-bearing water bodies, Since 1995, the Mt. Baker Snoqualmie National Forest has been successful in obtaining at least one acquisition per year under this program. These acquisitions have been in the Nooksack, Skagit, and Stillaguamish River Basins. The basins having the best opportunity over the next five years for land acquisition include Upper, Middle, and Lower Skagit River, Sauk AND Sauk River Forks, and N.F. and S.F. Skykomish 6th field watersheds.

B. Priority Watershed Selection for Joint Venture Watershed Restoration Funds

Regional and Historic Context – One goal of the Regional Aquatic Restoration Strategy (March 2005) is to "Accelerate improvement of watershed and riparian/aquatic habitat conditions by completing restoration of priority watersheds."  One objective is to "Increase completion of priority restoration for whole watersheds by >25% (Regional totals increase from 2.0 to 2.5 per year)."  Currently each forest is expected to engage partners in the identification of priority watersheds, and then, in conjunction with partners and line officers, select one or two of the priority watersheds for Joint Venture restoration..  An action plan, with solid linkages to other plans, e.g. watershed recovery plans, fish species recovery plans, must also be completed for these priority watersheds.  .  Coordination of projects with other plans and activities is critical.  Priority areas are defined as "areas where basic integrity and processes are still adequately functioning – functioning but at risk"  The "Framework for Action" places protection and prevention of damage such as "storm-proofing" as the highest priority for implementation.  

The Region identified priority basins in the Pacific Northwest Region, Forest Service, Basin-Scale Restoration Prioritization Process (June 2002) which provided an ecological basis for setting priorities at the basin scale (3rd field HUC).  Direction for setting priorities at the watershed and subwatershed scale were included in the document:

" It is anticipated that the general approach and criteria used in the modules will be used at other spatial scales (4th, 5th and even 6th field HUC’s) as a basis for developing a consistent, nested strategy for restoration work at all levels in the Pacific NW Region.  Increasingly more detailed local data would be used as watershed size decreases.  Basic concepts guiding development of the three modules has emphasized analysis of whole basins (not just Federal lands), as well as rating areas in the best relative condition as the highest priority for restoration." 

The prioritization process ranks areas with a greater proportion of "fully functioning" or "functioning at risk" aquatic resource condition highest, then uses watershed sensitivity to rank with similar resource condition, and further break ties with management intensity (risk).  High aquatic condition was indicated by 1. high percentage of protected/reserved lands (a. key watershed, and b. wilderness, or National Park lands), 2. number of healthy fish stocks, 3. high native fish biodiversity, and  4. low number of water quality impaired segments.  Sensitivity was indicated by 1. surface erosion risk, 2. mass failure risk, and 3. number of Threatened or Endangered fish species.  Management intensity (Risk) was indicated by road density and irrigation water use.

The regional prioritization process identified Puget Sound as the highest priority for restoration in the Pacific Northwest Region.  Therefore, the Mount Baker-Snoqualmie National Forest's task in identifying one or two watersheds as priority watersheds equates to identifying the watersheds with the highest aquatic resource conditions in the region, or the "best of the best."

Regional Prioritization Process, Total Basin Scores, Aquatic Restoration Priority Model
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Process for Identifying High Priority Watersheds Using The Region 6 Strategy At The Forest Level – In an effort to step down to the subbasin scale (4th code HUC) on the MBSNF, a complication in the process was identified where the Skagit River quickly rose to the top because of the high number of fish stocks and high proportion of wilderness and National Park lands, but a closer examination at the watershed scale showed that the number of stocks was actually related to the large size of the river far downstream of forest lands. A more objective approach to the prioritization process was applied directly at the watershed scale (5th code HUC) in order to identify those watersheds which contained forest lands AND contained the high priority characteristics.

One primary difference between the regional exercise and the selection of priority watersheds on the MBSNF, is that rather than trying to rank all of the watersheds on the forest, only the most highly ranked need identified.  For this reason, only aquatic resource condition variables were evaluated to determine which one or two watersheds would consistently be ranked highest for all variables.  Using ArcMap, the following variables were assigned to each watershed:

· key watershed designation

· wilderness/park acreage 

· number of healthy stocks - using the WDFW Salmon and Steelhead Inventory (2006)

· biodiversity (total number of stocks) - using the WDFW Salmon and Steelhead Inventory (2006)

The 303d list was evaluated for use in the process, but since very few watersheds had a water quality limited segment, the list wasn't useful for differentiating among the most highly ranked watersheds. 

It became apparent that much like the subbasin analysis, a short segment of large mainstem river occupied by many stocks is sometimes included with a watershed that has little impact or benefit to that mainstem segment.  For this reason, the measure of healthy stocks was augmented with the number of miles occupied by healthy stocks.  Also to try to eliminate skewing the priority, watersheds with only a very small portion of forest system lands and watersheds with no anadromous fish on the forest were excluded.

The results (Appendix A) favor the selection of one or more of the Upper Sauk, Skykomish Forks, and/or Lower Suiattle watersheds. The Mount Baker Snoqualmie National Forest Leadership Team selected all three of these watersheds to be Priority Watersheds in September, 2006.

This fund requires a 50% non-federal match in order to compete for them, and therefore the presence of potential partners played into the priority selection.  Seattle City Light has funding and an interest in continuing work in the Sauk Subbasin watersheds, and the Skagit River System Cooperative continues to apply for funding from the Salmon Recovery Funds (SRF) to work in the Sauk Subbasin.  The Tulalip Tribe has acquired funds through the SRF board for work in the Skykomish Forks Watershed, and expect to continue to pursue these funds into the future.  Other partners in the Skykomish Forks watershed have included Snohomish County Surface Water Mgmt, King County Roads, and King County DNR.

Appendix A: Tables used to identify MBS NF Priority Watersheds

Healthy Stocks and Total Stocks

	HUC5
	Watershed Name
	Healthy Stocks
	Depressed Stocks
	Critical Stocks
	Stocks of Unknown Status
	Undefined Stocks
	Total Stocks
	Stock Rank

	1711000701
	MIDDLE SKAGIT RIVER/FINNEY CREEK
	7
	5
	
	7
	3
	22
	1

	1711000903
	SKYKOMISH RIVER/WALLACE RIVER
	5
	2
	
	1
	1
	9
	2

	1711000604
	LOWER SAUK RIVER
	4
	2
	
	2
	1
	9
	3

	1711000603
	LOWER SUIATTLE RIVER
	4
	
	
	2
	1
	7
	3

	1711000902
	SKYKOMISH RIVER FORKS
	4
	2
	
	1
	
	7
	3

	1711000505
	SKAGIT RIVER/DIOBSUD CREEK
	3
	2
	
	1
	1
	7
	4

	1711000601
	UPPER SAUK RIVER
	3
	1
	
	2
	1
	7
	4

	1711000602
	UPPER SUIATTLE RIVER
	3
	
	
	2
	1
	6
	5

	1711000801
	NORTH FORK STILLAGUAMISH RIVER
	3
	3
	
	
	
	6
	5

	1711000508
	BAKER RIVER
	3
	1
	
	
	1
	5
	6

	1711000901
	TYE AND BECKLER RIVERS
	3
	1
	
	
	
	4
	7

	1711001301
	UPPER GREEN RIVER
	3
	
	
	
	
	3
	8

	1711000401
	UPPER NORTH FORK NOOKSACK RIVER
	2
	
	1
	3
	2
	8
	9

	1711000506
	CASCADE RIVER
	2
	1
	
	3
	1
	7
	10

	1711000507
	SKAGIT RIVER/ILLABOT CREEK
	1
	2
	
	1
	
	4
	11

	1711000802
	SOUTH FORK STILLAGUAMISH RIVER
	1
	1
	
	2
	
	4
	11

	1711001003
	SOUTH FORK SNOQUALMIE RIVER
	1
	1
	
	
	1
	3
	12

	1711001401
	UPPER WHITE RIVER
	
	2
	1
	
	
	3
	12

	1711001403
	CARBON RIVER
	
	1
	
	1
	
	2
	13

	1711000403
	SOUTH FORK NOOKSACK RIVER
	
	
	1
	
	1
	14

	1711000402
	MIDDLE FORK NOOKSACK RIVER
	
	
	
	
	0
	15

	1711001001
	NORTH FORK SNOQUALMIE RIVER
	
	
	
	
	0
	15

	1711001002
	MIDDLE FORK SNOQUALMIE RIVER
	
	
	
	
	0
	15


Miles Occupied by Healthy Stocks

	HUC5
	Watershed Name
	Healthy Stocks
	Depressed Stocks
	Critical Stocks
	Stocks of Unknown Status
	Undefined Stocks
	Total Miles
	Healthy Mileage Rank

	1711000508
	BAKER RIVER
	61.2
	3.6
	
	
	1.2
	66.0
	1

	1711000802
	SOUTH FORK STILLAGUAMISH RIVER
	38.4
	44.4
	
	47.0
	
	129.8
	2

	1711000902
	SKYKOMISH RIVER FORKS
	34.1
	21.4
	
	14.6
	
	70.2
	2

	1711000901
	TYE AND BECKLER RIVERS
	33.6
	11.7
	
	
	
	45.2
	2

	1711000601
	UPPER SAUK RIVER
	32.5
	17.4
	
	49.3
	16.9
	116.2
	2

	1711000506
	CASCADE RIVER
	23.9
	0.0
	
	47.0
	8.3
	79.2
	3

	1711000603
	LOWER SUIATTLE RIVER
	19.7
	
	
	11.5
	3.4
	34.6
	3

	1711000801
	NORTH FORK STILLAGUAMISH RIVER
	18.8
	20.3
	
	
	
	39.1
	3

	1711000505
	SKAGIT RIVER/DIOBSUD CREEK
	13.6
	12.7
	
	8.0
	3.3
	37.5
	4

	1711001301
	UPPER GREEN RIVER
	11.2
	
	
	
	
	11.2
	4

	1711000401
	UPPER NORTH FORK NOOKSACK RIVER
	7.1
	
	5.6
	17.0
	8.7
	38.4
	5

	1711000602
	UPPER SUIATTLE RIVER
	6.2
	
	
	5.0
	0.8
	12.0
	5

	1711000507
	SKAGIT RIVER/ILLABOT CREEK
	6.1
	6.0
	
	1.4
	
	13.5
	5

	1711000604
	LOWER SAUK RIVER
	4.8
	0.3
	
	5.9
	0.5
	11.4
	5

	1711000701
	MIDDLE SKAGIT RIVER/FINNEY CREEK
	4.7
	5.5
	
	3.4
	2.9
	16.5
	5

	1711000903
	SKYKOMISH RIVER/WALLACE RIVER
	1.5
	1.6
	
	0.1
	1.2
	4.4
	6

	1711001003
	SOUTH FORK SNOQUALMIE RIVER
	0.7
	0.5
	
	
	0.5
	1.8
	6

	1711000402
	MIDDLE FORK NOOKSACK RIVER
	
	
	
	
	0.0
	7

	1711000403
	SOUTH FORK NOOKSACK RIVER
	
	
	6.8
	
	6.8
	7

	1711001001
	NORTH FORK SNOQUALMIE RIVER
	
	
	
	
	0.0
	7

	1711001002
	MIDDLE FORK SNOQUALMIE RIVER
	
	
	
	
	0.0
	7

	1711001401
	UPPER WHITE RIVER
	
	56.8
	16.3
	
	
	73.1
	7

	1711001403
	CARBON RIVER
	
	0.6
	
	1.3
	
	1.9
	7


Percent Wilderness/National Park

	HUC5
	Watershed Name
	Percent Park/Wilderness
	Wild Rank

	1711000602
	UPPER SUIATTLE RIVER
	98%
	1

	1711000505
	SKAGIT RIVER/DIOBSUD CREEK
	70%
	2

	1711000506
	CASCADE RIVER
	62%
	2

	1711000601
	UPPER SAUK RIVER
	60%
	2

	1711000508
	BAKER RIVER
	47%
	3

	1711001002
	MIDDLE FORK SNOQUALMIE RIVER
	46%
	3

	1711000901
	TYE AND BECKLER RIVERS
	42%
	3

	1711000401
	UPPER NORTH FORK NOOKSACK RIVER
	39%
	3

	1711000603
	LOWER SUIATTLE RIVER
	37%
	3

	1711000902
	SKYKOMISH RIVER FORKS
	32%
	3

	1711001001
	NORTH FORK SNOQUALMIE RIVER
	28%
	3

	1711000402
	MIDDLE FORK NOOKSACK RIVER
	22%
	4

	1711000801
	NORTH FORK STILLAGUAMISH RIVER
	13%
	4

	1711000507
	SKAGIT RIVER/ILLABOT CREEK
	13%
	4

	1711000802
	SOUTH FORK STILLAGUAMISH RIVER
	10%
	4

	1711001401
	UPPER WHITE RIVER
	9%
	5

	1711000604
	LOWER SAUK RIVER
	8%
	5

	1711000403
	SOUTH FORK NOOKSACK RIVER
	5%
	5

	1711001003
	SOUTH FORK SNOQUALMIE RIVER
	4%
	5

	1711001403
	CARBON RIVER
	3%
	5

	1711000701
	MIDDLE SKAGIT RIVER/FINNEY CREEK
	0%
	6

	1711000903
	SKYKOMISH RIVER/WALLACE RIVER
	0%
	6

	1711001301
	UPPER GREEN RIVER
	0%
	6


Final Scores (Lowest Score = Highest Priority)

	HUC5
	Watershed Name
	Stock Rank
	Healthy Mileage Rank
	Wild Rank
	Total

	1711000601
	UPPER SAUK RIVER
	4
	2
	2
	8

	1711000902
	SKYKOMISH RIVER FORKS
	3
	2
	3
	8

	1711000603
	LOWER SUIATTLE RIVER
	3
	3
	3
	9

	1711000505
	SKAGIT RIVER/DIOBSUD CREEK
	4
	4
	2
	10

	1711000508
	BAKER RIVER
	6
	1
	3
	10

	1711000602
	UPPER SUIATTLE RIVER
	5
	5
	1
	11

	1711000701
	MIDDLE SKAGIT RIVER/FINNEY CREEK
	1
	5
	6
	12

	1711000801
	NORTH FORK STILLAGUAMISH RIVER
	5
	3
	4
	12

	1711000901
	TYE AND BECKLER RIVERS
	7
	2
	3
	12

	1711000604
	LOWER SAUK RIVER
	3
	5
	5
	13

	1711000903
	SKYKOMISH RIVER/WALLACE RIVER
	2
	6
	6
	14

	1711000506
	CASCADE RIVER
	10
	3
	2
	15

	1711000401
	UPPER NORTH FORK NOOKSACK RIVER
	9
	5
	3
	17

	1711000802
	SOUTH FORK STILLAGUAMISH RIVER
	11
	2
	4
	17

	1711001301
	UPPER GREEN RIVER
	8
	4
	6
	18

	1711000507
	SKAGIT RIVER/ILLABOT CREEK
	11
	5
	4
	20

	1711001003
	SOUTH FORK SNOQUALMIE RIVER
	12
	6
	5
	23

	1711001401
	UPPER WHITE RIVER
	12
	7
	5
	24

	1711001403
	CARBON RIVER
	13
	7
	5
	25

	1711001001
	NORTH FORK SNOQUALMIE RIVER
	15
	7
	3
	25

	1711001002
	MIDDLE FORK SNOQUALMIE RIVER
	15
	7
	3
	25

	1711000403
	SOUTH FORK NOOKSACK RIVER
	14
	7
	5
	26

	1711000402
	MIDDLE FORK NOOKSACK RIVER
	15
	7
	4
	26
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Sheet1

		

		Resource Condition																																		4		1		2

				Basin Name		303(d)				key WS				NP/wild				healthy  stk				biodivers.														Cond.		Risk		Sens.		total						Basin Scores, Aquatic Model								Total Score

		160402		Black Rock Basin		9		27		0		0		0		0		0		0		0		0				1				160402		Black Rock Basin		3		5		3		11						160402		Black Rock Basin						11

		170102		Pend Oreille		9		27		4		38		0		1		0		0		3		20				3				170102		Pend Oreille		10		5		6		21						170102		Pend Oreille						21

		170103		Spokane		9		27		1		12		0		0		0		0		2		15				2				170103		Spokane		7		6		6		18						170103		Spokane						18

		170200		Upper Columbia		7		21		3		29		3		26		5		27		7		44				4				170200		Upper Columbia		18		2		7		27						170200		Upper Columbia						27

		170300		Yakima		7		21		4		38		3		24		0		0		5		29				3				170300		Yakima		14		4		7		25						170300		Yakima						25

		170501		Middle Snake-Boise		8		25		2		20		0		1		0		0		2		10				2				170501		Middle Snake-Boise		7		4		6		16						170501		Middle Snake-Boise						16

		170502		Middle Snake-Powder		8		25		4		35		0		0		0		0		1		5				2				170502		Middle Snake-Powder		8		5		6		19						170502		Middle Snake-Powder						19

		170601		Lower Snake		7		21		5		43		4		35		0		0		5		29				4				170601		Lower Snake		16		5		9		30						170601		Lower Snake						30

		170603		Clearwater		9		27		7		67		0		0		0		0		4		25				4				170603		Clearwater		14		5		7		26						170603		Clearwater						26

		170701		Middle Columbia		7		21		2		17		0		4		2		14		6		34				3				170701		Middle Columbia		11		4		7		23						170701		Middle Columbia						23

		170702		John Day		6		19		9		81		1		13		2		14		4		25				5				170702		John Day		18		6		8		33						170702		John Day						33

		170703		Deschutes		8		23		3		31		2		14		0		0		4		25				3				170703		Deschutes		11		6		6		23						170703		Deschutes						23

		170800		Lower Columbia		7		21		5		42		5		44		3		20		7		39				5				170800		Lower Columbia		20		7		8		35						170800		Lower Columbia						35

		170900		Willamette		7		22		5		41		3		23		0		0		6		34				4				170900		Willamette		15		7		6		28						170900		Willamette						28

		171001		Washington Coastal		7		22		2		15		4		39		9		54		8		49				5				171001		Washington Coastal		22		7		4		33						171001		Washington Coastal						33

		171002		Northern Oregon Coastal		7		22		4		37		0		3		5		27		5		29				4				171002		Northern Oregon Coastal		14		9		6		30						171002		Northern Oregon Coastal						30

		171003		Southern Oregon Coastal		2		7		6		55		2		19		6		34		5		29				4				171003		Southern Oregon Coastal		17		7		9		34						171003		Southern Oregon Coastal						34

		171100		Puget Sound		0		0		5		43		9		81		7		41		9		54				7				171100		Puget Sound		26		7		5		38						171100		Puget Sound						38

		171200		Oregon Closed Basins		8		23		1		12		0		0		0		0		6		34				2				171200		Oregon Closed Basins		8		4		3		16						171200		Oregon Closed Basins						16

		180101		Northern California Coastal		9		27		5		48		0		0		1		7		2		15				3				180101		Northern California Coastal		12		5		11		27						180101		Northern California Coastal						27

		180102		Klamath		8		25		7		61		1		12		0		0		7		44				4				180102		Klamath		17		5		6		27						180102		Klamath						27

		180200		Upper Sacramento		9		27		1		10		0		0		0		0		0		0				1				180200		Upper Sacramento		4		4		5		14						180200		Upper Sacramento						14

				importance		1				3				3				2				2

				data reliability		3				3				3				3				3

				criteria wt.		3				9				9				6				6		33

		Risk

				Basin Name		roads				water use

		160402		Black Rock Basin		0		0.3149451292		9		26.9597915115																5

		170102		Pend Oreille		0		0.9587183593		9		27																5

		170103		Spokane		3		9.1425318427		9		26.47728965																6

		170200		Upper Columbia		4		12.5184739015		0		0																2

		170300		Yakima		5		15.8817229576		4		10.5748324646																4

		170501		Middle Snake-Boise		1		1.7786070017		7		20.164556962																4

		170502		Middle Snake-Powder		3		9.2075834815		7		21.7326880119																5

		170601		Lower Snake		3		9.310317472		7		20.4058078928																5

		170603		Clearwater		0		0		9		27																5

		170701		Middle Columbia		4		12.4946745214		5		13.590469099																4

		170702		John Day		4		11.6140974599		8		24.6276991809																6

		170703		Deschutes		5		15.2145470038		7		21.4110201042																6

		170800		Lower Columbia		6		17.9970911869		9		26.2762472077																7

		170900		Willamette		8		23.3698012311		6		17.7721518987																7

		171001		Washington Coastal		5		15.7305968943		9		26.5979151154																7

		171002		Northern Oregon Coastal		9		27		9		26.6984363366																9

		171003		Southern Oregon Coastal		6		19.3282698438		8		22.6373790022																7

		171100		Puget Sound		5		13.982135774		9		25.5323901713																7

		171200		Oregon Closed Basins		3		8.5162114913		6		17.4504839911																4

		180101		Northern California Coastal		0		0.0380790081		9		27																5

		180102		Klamath		2		6.1858555289		7		20.8481012658																5

		180200		Upper Sacramento		0		1.4239962391		8		25.250930752																4

				importance		1				1

				data reliability		3				3

				criteria wt.		3				3		6

		Sensitivity

				Basin Name		sfc eros.				mass fail				T&E

		160402		Black Rock Basin		2		8		2		8		0		0												1

		170102		Pend Oreille		5		20		2		8		1		3												3

		170103		Spokane		5		20		2		8		1		3												3

		170200		Upper Columbia		5		20		2		8		3		9												3

		170300		Yakima		5		20		2		8		3		9												3

		170501		Middle Snake-Boise		5		20		2		8		1		3												3

		170502		Middle Snake-Powder		5		20		2		8		1		3												3

		170601		Lower Snake		8		32		2		8		4		12												5

		170603		Clearwater		5		20		2		8		3		9												3

		170701		Middle Columbia		5		20		2		8		4		12												4

		170702		John Day		8		32		2		8		2		6												4

		170703		Deschutes		5		20		2		8		1		3												3

		170800		Lower Columbia		2		8		5		20		5		15												4

		170900		Willamette		2		8		2		8		6		18												3

		171001		Washington Coastal		2		8		2		8		2		6												2

		171002		Northern Oregon Coastal		2		8		6		24		1		3												3

		171003		Southern Oregon Coastal		5		20		6		24		2		6												5

		171100		Puget Sound		2		8		2		8		3		9												2

		171200		Oregon Closed Basins		2		8		2		8		1		3												2

		180101		Northern California Coastal		9		36		5		20		1		3												5

		180102		Klamath		2		8		2		8		5		15												3

		180200		Upper Sacramento		5		20		2		8		0		0												3

				importance		2				2				1

				data reliability		2				2				3

				criteria wt.		4				4				3		11
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