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Abstract
This document is the Williams Creek Watershed Action Plan prepared for the Williams Creek Watershed Council and funded by the Oregon Watershed Enhancement Board. The Action Plan is based on current information contained in the Williams Creek Watershed Assessment. This information has been used to evaluate site-specific and watershed-wide issues affecting salmon and other essential watershed resources. These issues include: protection/conservation, riparian health, sediment sources, fish barriers, fish screens, channel modifications, roads, low stream flows, wetland loss, non-point source nutrient pollution, and additional assessment opportunities. The Action Plan recommends how to protect, restore, and enhance conditions through the implementation of a watershed health strategy. 
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Overview

The Williams Creek Watershed

The Williams Creek Watershed is situated in the Siskiyou Mountains of southwest​ern Oregon, about 15 miles south of Grants Pass. Encompassing approximately 52,841 acres, it is one of six major watersheds draining into the Applegate River, which flows into the Rogue River. The watershed is in the southeastern corner of Josephine County, with a small sliver extending into Jackson County. Rimmed on the south, east, and west by Siskiyou Mountain ridge tops, elevations in the watershed range from 1,160 feet near the Applegate River to 6,680 feet on the top of Sugarloaf Peak. Two-thirds of the watershed is mid-elevation, forested mountains. The re​maining one-third contains the floodplain and low terrace lands that make up the valley floor. 

Williams Creek and its many tributaries drain 82 square miles of land. The mainstem of Williams Creek is a low gradient stream for approximately seven miles. Above its confluence with the East and West Forks, the gradient gradually increases as the valley width narrows. In the uppermost reaches of the watershed, steep, narrow, and entrenched channels reflect the 45-70% slopes of the mountainous terrain.

Land use in the Williams Creek Watershed is predominantly forestry, with two-thirds of the land zoned Forest Commercial or Woodlot Resource. Forestlands administered by the Bureau of Land Management (BLM) and the United States Forest Service (USFS) amount to 27,809 acres. Josephine County Forestry and private timber companies manage 1,640 and 5,641 acres respectively. Thus, a total of 35,090 acres (68%) of the watershed is utilized as commercial forestlands. (Please see Appendix A: Land Ownership.)

Much of the Williams Valley, which extends along the mainstem and East and West Forks of Williams Creek, is zoned Rural Residential, Exclusive Farm, and Farm Resource. Agricultural enterprises such as hay production, plant nurseries, and several organic seed crop and produce farms operate on the fertile floodplain. Small-scale animal husbandry operations in the valley include beef and dairy cows, llamas, horses, and an ostrich/emu farm. Thirty-two percent of the watershed is classified as agricultural and rural residential lands. (Please see Appendix B: Land Use Zoning.)

The watershed also supports a diversity of wildlife species. There are 67 potential sensitive species in the Williams Creek Watershed including twenty birds, fifteen mammals, eight amphibians, five reptiles, four fish, eight insects, and seven mol​lusks. Resident and anadromous fish include coho, winter and summer steelhead, fall chinook, sea-run and resident cutthroat, rain​bow trout, and Pacific lamprey. (Please see the fish distribution maps in the Appendices.)
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Data Source:  Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)

The Action Plan

Purpose

The purpose of the Williams Creek Watershed Action Plan is to identify actions necessary to protect, maintain, and restore watershed resources. The Action Plan is based on the mission of the Council to assist in the holistic management of private and public lands in order to improve watershed health. Implementation of the Action Plan will be a cooperative, voluntary effort from local citizens, agencies, and organizations. The plan will provide a framework and strategy for collaboration and show ways in which interested parties can become more involved.

Goals

Goal 1:  Evaluate the condition of the watershed based on information summarized in the recently completed Williams Creek Watershed Assessment.

Objective:

· Evaluate aquatic and riparian habitats, fish distribution, water quality, and land use for each of the sixteen drainages in the watershed to understand conditions affecting the overall health of the watershed.

Goal 2:  Develop a Watershed Health Strategy that protects, maintains, and restores watershed resources.

Objectives:

· Promote the protection of intact habitats critical for salmon recovery.

· Identify future restoration activities based on conditions needed for healthy, functional aquatic systems.

· Promote cooperation between local landowners and public agencies by encouraging participation in restoration efforts.

· Engage the public to participate in identifying, prioritizing, and carrying out watershed-related projects and activities that encourage land stewardship.

· Increase awareness and understanding among local landowners and watershed users about how land management practices can positively affect fish habitat, water quality, and the overall function of the watershed.
Process

Development of the Action Plan began with organizing a committee of local citizens from the Williams community. Seven individuals with diverse backgrounds and interests served on the committee. They include: Rodger Miller (rancher), Gary Van Dyke (hydrologist), Craig Dent (NGO project coordinator), Pat Rickert (community organizer), Evelyn Roether (watershed assessment coordinator), Arther Sherman (general contractor), Jim Becker (horticulturalist), and Randy Carey (organic farmer).

A technical advisory team was also established to assist the committee in their decision-making process. The technical team includes: Chuck Fustish (fish biologist, ODFW), Dave Mauer (BLM), Tim Franklin (project coordinator, ARWC), John Renz (planner, Josephine County), and Bob Ettner (retired hydrologist, USFS).

The committee and technical advisory team began by evaluating the condition of the watershed based on the recently completed Williams Creek Watershed Assessment. Each component of the assessment was reviewed and then organized into site-specific and watershed-wide factors affecting watershed health. The resulting Condition Evaluation consists of summaries for 59 sites that describe specific watershed-related concerns. 

Eleven ‘action opportunity’ categories were then developed to address these watershed issues. These categories include: protection, riparian health, sediment sources, fish barriers, fish screens, channel modifications, roads, low stream flows, wetland loss, non-point source nutrient pollution, and additional assessment opportunities. For each action opportunity, a description of the issue is included with a list of possible tasks designed to improve the ecological condition.

The next step for the committee and technical advisory team was to prioritize action items. Action items are a result of integrating tasks from each action opportunity. These items were then organized into protection, restoration, outreach, or monitoring categories. These categories provide the foundation for determining the types of approaches necessary to successfully improve watershed conditions. Once a final list was decided, action items were prioritized based on their level of improving a specific environmental condition and their social and economic feasibility.

A final watershed health strategy was developed to incorporate priority action items into improvement projects. In the end, nine types of projects have been established to improve a wide range of watershed concerns. Each project summary contains the basic actions necessary to successfully improve a specific ecological condition. The strategy also provides a framework for determining where implementation would be most effective.

Document Organization

The Action Plan document is organized differently than how it was actually developed. The reason for this is to first present the Issues and Action Opportunities chapter in order to provide the reader with an introduction to the problems facing the watershed and possible ways of improving the situation. This establishes the foundation for the prioritization process and the Watershed Health Strategy, which is the final result of the planning process. For a better understanding of how this relates to the organization of the document, please see the following flowchart:
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Williams Creek Watershed Council

Purpose

The Williams Creek Watershed Council (WCWC) was established in 1996 as an advisory body with the purpose of bringing residents, government agencies, and other organizations together to address watershed management issues in the Williams Creek Watershed. The Council was officially designated by Josephine County in January 1997 and became incorporated in April of that year. The mission of the Council is to “restore and protect the natural biological diversity of the Williams Creek Watershed…[and] to protect all natural ecosystems, so they can survive and flourish to the benefit of all who reside within.”

Role

The Council strives to have representation from a cross-section of stakeholders, and it is comprised of various landowners and interested citizens from the Williams community. Although no government agency representatives serve on the Board of Directors, several agency representatives regularly attend and participate in Council activities. Since a large portion of the watershed is managed by a number of federal, state, and county agencies, cooperation between them and private landowners is essential. The Action Plan developed by the Council provides a framework for coordination and cooperation among these and other interested stakeholders to more effectively protect and enhance the Williams Creek Watershed.
Public Involvement

The Williams Creek Watershed Council’s primary means of involvement with the Williams community has been through outreach programs designed to educate local citizens about the importance of land stewardship.

A continual means of reaching the community is through articles published in the Williams News. These articles address current watershed issues, programs for landowners, and announce upcoming workshops, presentations, meetings, and other watershed-related events. The following describes different activities that have been organized by the Council for the public:

Workshops:

Properly Functioning Conditions  (June 1999)

This workshop was co-sponsored by WCWC and Pacifica and facilitated by the Forest Service (USFS). A day of methodology training was followed by a day of fieldwork at a streamside farm.

Habitat Methodology and Stream Survey (September 1999) 
This daylong workshop was sponsored by WCWC and was facilitated by the Oregon Department of Fish and Wildlife (ODFW).  Stream survey and habitat methodology techniques were explained and practiced.

Salmon Count and Carcass Survey (October 1999) 

This workshop was sponsored by WCWC and facilitated by ODFW.  Volunteers were trained in carcass survey methodology and encouraged to maintain seasonal carcass counts at locations throughout the watershed.

Noxious Weeds Eradication (March 2000) 

This workshop was sponsored by WCWC and facilitated by the Bureau of Land Management (BLM). Volunteers were trained in noxious weed identification, prevention, and eradication techniques. Volunteers were then enlisted for participation in a BLM sponsored star-thistle eradication program.

Summer 2000 Workshops

The following land stewardship workshops will be implemented during the summer of 2000 in collaboration with the Applegate River Watershed Council and local natural resource specialists: Irrigation Management, Pasture Management, Small Woodlot Management, and Riparian Enhancement.

Speaker Forums:

Oregon Trout gave a presentation about the efforts of local communities to restore salmon habitat. (January 1999)

Josephine County Soil and Water Conservation District gave a presentation about how local residents can maintain and improve water quality in groundwater and streams. (February 1999)

WCWC Assessment Team gave a presentation to the community about recent findings of the Watershed Assessment. (March 1999)

Oregon Department of Forestry gave a presentation about restoration funding available to landowners through the Conservation Reserve Enhancement Program, which is administered by USDA. (April 1999)

Western Fire Ecology Center gave a presentation on the importance of fire in natural ecosystems and addressed ways to protect homes from fire in rural areas. (May 1999)

Bureau of Land Management gave an introductory presentation about how community members can help eradicate noxious  (terrestrial and aquatic) weeds in the Williams Valley. (May 1999)

The Siskiyou Project gave a presentation about biodiversity and conservation in the region. (October 1999)
Restoration:

Tree Planting: The WCWC and ODFW host a yearly volunteer tree-planting event on Williams Creek. This year (February 2000) over 50 people participated, including Southern Oregon Fly Fishermen and local school children. Over 1500 trees (donated by the BLM and USFS) were planted on four streamside properties. In addition to these yearly events, the Council also works closely with the Applegate River Watershed Council (ARWC) to implement a tree-planting program for local landowners. Thanks to our outreach efforts, a strong interest in the tree-planting program has developed in Williams.

Riparian Fencing Program: Interest from local streamside landowners has increased for this fencing program offered by the Applegate River Watershed Council. Our outreach efforts in the past year have yielded three riparian fencing projects in the Williams Valley.

East Fork Gate Project:  WCWC collaborated with the BLM, Josephine County, and adjacent landowners to successfully gate approximately five miles of badly eroded road in the East Fork headwaters of Williams Creek. Closure of this road to vehicular traffic and associated roadbed restoration should decrease sedimentation in the nearby Pipe Fork tributary. (December 1999)

Monitoring:

Winter Turbidity Monitoring Project: An outreach program developed by the WCWC recruited local streamside landowners to monitor turbidity levels at 15 different sites in the watershed during winter storm events. The grab samples collected by these volunteers were then sent to the Applegate River Watershed Council, where results were tabulated. (Winter 1999-2000)

Essential Agencies and Organizations 

Agencies and organizations representing federal, state, and regional interests have varying levels of involvement in the Williams Creek Watershed. Our council coordinates with many of them to protect and enhance watershed resources on both private and public lands. To assist the Council in implementing the Williams Creek Watershed Action Plan, further participation is needed through consultation, information sharing, project collaboration, and funding.

The following briefly describes ways in which each agency or organization can support the Watershed Council in meeting the goals of our Action Plan. 

For a more detailed description of the roles and responsibilities of each agency, please see the Williams Creek Watershed Assessment (p. xv-xviii).

Regional Level



Applegate River Watershed Council (ARWC)
Continue collaborating on outreach, restoration, and monitoring programs, including the following:

· Riparian tree planting and fencing programs for local streamside landowners
· Monitoring of stream flow, temperature, turbidity, and other water quality parameters
· Landowner stewardship programs, including workshops and demonstrations that engage local community members
Josephine County

· Assist with the Council’s hydrologic analysis of downtown Williams in order to develop an effective flood management plan for the area.

· Collaborate with the Council in preserving a 40-acre parcel of county lands along Williams Creek that provides ideal habitat for coho salmon.

· Replace culverts on county roads that have fish barrier problems.

· Reduce or eliminate the use of herbicides for controlling roadside vegetation.

· Explore alternatives to traditional roadside ditch systems that increase the rate of run-off and transport sediment and pollutants into waterways.

· Collaborate with Josephine County Forestry to determine possible sediment sources and develop restoration projects where needed.

Josephine County Soil and Water Conservation District (SWCD)

SWCDs help landowners and farmers plan and implement water and soil conservation measures, while working cooperatively with watershed councils and other natural resource management agencies.  

· Assist the council in collaborating with landowners to improve irrigation techniques, including alternatives to diversion dams and traditional flood irrigation systems.

Rogue Basin Steering Committee

· Assist the Council and local water users in addressing fish passage problems in our watershed.

State Level

Oregon Department of Forestry (ODF)

ODF regulates timber harvesting and forest regeneration on all non-federal lands.  The department enforces policies that set requirements in regards to wildlife habitat, fish habitat, and water quality.  

· Assist the Council in collaborating with local timber companies to reduce sediment source problems on private commercial timber lands.

Oregon Department of Agriculture (ODA)

Under Senate Bill 1010, ODA assists farmers and ranchers through education and technical assistance for solving problems associated with non-point source water pollution.

· Collaborate with the Council and local landowners to solve livestock-related, riparian health and water quality problems. 

Oregon Department of Fish and Wildlife (ODFW)

ODFW manages and protects fish and wildlife in Oregon. In addition, the department provides technical assistance for state regulatory agencies and watershed councils.

· Continue partnering with the Council on developing workshops and demonstration projects for local landowners.

· Partner with the Council to develop habitat improvement projects on degraded tributaries and the mainstem of Williams Creek.

· Collaborate with the Council on developing a strategy to solve fish passage problems associated with diversion dams and culverts throughout the watershed.

· Collaborate on ways to educate landowners about the importance of improving fish screen devices on irrigation diversions, and to encourage their participation in the ODFW fish screening cost-share program.

· Assist the Council in conducting stream surveys on the six tributaries in the watershed that have not been surveyed.

· Provide information and management guidelines as needed to protect and enhance fish habitat in the watershed.

Oregon Department of Environmental Quality (DEQ)

A TMDL (total daily maximum load) plan is being developed by DEQ to reduce high water temperatures in Williams Creek and Powell Creek. These two streams have been placed on the 303(d) list for this water quality limitation.

· Collaborate with the Council in developing outreach programs to improve riparian habitats on private properties in order to reduce stream temperatures.

· Collaborate on developing programs that work with landowners to reduce non-point source nutrient and sediment pollution.

Oregon Water Resources Department  (OWRD)

OWRD regulates water withdrawal, issues water rights, classifies, and regulates stream flow according to beneficial uses, and establishes minimum stream flow levels. 

· Collaborate with the Council on developing an outreach program that educates landowners about the importance of water conservation and encourages the use of more efficient irrigation techniques.

· Work with the Council to evaluate water rights to determine how in-stream flow requirements can be met.

· Work with the Council and local water users to develop a strategy that would increase summer stream flows.

Division of State Lands (DSL)

DSL determines and issues permits required for the removal and fill of any state waterways and wetlands.


· Assist the Council with permits needed for restoration projects, such as stream bank stabilizations and fish passage improvements.

Oregon Department of Transportation (ODOT)

· Continue to work with the Council on retaining streamside vegetation at bridge crossings and utilizing fish-friendly bank stabilization techniques.

Oregon State University Extension Service

· Continue to assist the Council in offering local landowners educational programs and materials about ways to improve watershed conditions.

Oregon Water Trust

· Collaborate with the Council on developing an outreach program that educates landowners about the importance of water conservation and encourages the use of more efficient irrigation techniques.
· Collaborate with the Council on outreach efforts to encourage landowners to transfer water rights to in-stream use.
· Assure that minimum in-stream flow requirements are realistic and in keeping with pre-development conditions.
Oregon Trout

· Assist the Council in implementing Salmon Watch programs at local schools.
Southern Oregon Land Conservancy

· Collaborate with the Council and local landowners on developing conservation easements on private lands.
Commercial Timber Companies

· Collaborate with Boise Cascade, Superior Lumber, Spalding and Son, and Indian Hill on determining possible sediment sources and develop restoration projects where needed.

Federal Level

Bureau of Land Management (BLM)

The BLM administers 52% of the watershed (26,990 acres).

· Collaborate on protecting late-successional forests in the headwater regions of the watershed.

· Collaborate on implementing the ‘Williams Watershed Road Decommissioning Project’ developed by the BLM in April 1999.

· Collaborate on replacing problem culverts with bottomless bridges, installing gates, and repairing sediment problems on commercial forest lands.

U.S. Forest Service (USFS)

USFS administers 1.5% of the land in the watershed. Approximately 522 acres are managed by the Rogue River National Forest, and approximately 297 acres by the Siskiyou National Forest. 

· Collaborate on protecting late-successional forests in the headwaters of Pipe Fork and Rock Creek.

National Resource and Conservation Service (NRCS)

NRCS is a program funded by U.S. Department of Agriculture.

· Provide technical and financial assistance to landowners who are interested in implementing conservation practices. 

Southwest Oregon Resource Conservation and Development (RC&D)
RC&D is also a USDA program funded through NRCS. This non-regulatory organization provides assistance for watershed councils, landowners, and other groups in helping to implement the Oregon Plan.  

U.S. Fish and Wildlife Service (USFWS)

USFWS is responsible for maintaining viable populations of plant and animal species. It also oversees the listing, restoring, and protection of endangered and threatened species, including the northern spotted owl, which is present in the watershed.  

· Provide technical and financial assistance for monitoring species of concern in the watershed.

National Marine Fisheries Service (NMFS)

NMFS is responsible for managing and sustaining living marine resources, including anadromous fish. Coho and chinook salmon, steelhead, and Pacific lamprey are four anadromous species that spawn in the watershed.

U.S. Department of Agriculture (USDA)

· Assist the Council and local landowners in effectively implementing Senate Bill 1010 and USDA incentive programs, such as the Conservation Reserve Enhancement Program (CREP), the Wetlands Reserve Program (WRP), and other land stewardship programs.

Issues and Action Opportunities

Introduction

This chapter contains eleven categories of issues and action opportunities for the Williams Creek Watershed. Each category includes a description of a watershed issue, tasks for improving the condition, and types of involvement needed to address the concern. In addition, summaries of site-specific watershed conditions have been included with some of the categories to determine where to implement projects described in the Watershed Health Strategy. These condition summaries contain only those sites that have significant data to support our evaluation. Many other locations in the watershed also need attention, and these sites will be integrated as more information becomes available.

Action opportunity categories include protection/conservation, low stream flows, riparian health, fish screens, fish passage, roads, sediment sources, channel modifications, non-point source nutrient pollution, wetland loss, and other assessment needs. The following briefly summarizes each of these action opportunities:

Protection/Conservation

Protect and conserve critical habitats in the watershed that support healthy fish populations and/or provide high water quality.

Low Stream Flow

Increase summer stream flows by promoting conservation practices that reduce surface water withdrawal and strategies that improve the storage capacity of the watershed.

Riparian Health  

Restore riparian habitats along priority streams to improve fish survival and water quality.

Fish Screens

Install and/or upgrade fish screen devices on priority irrigation diversions in the watershed.

Fish Passage  

Improve fish passage of priority diversion dams and culverts in the watershed that have known fish barrier problems.

Roads 

Promote management strategies that lower the impact of roads on the hydrologic function of the watershed.

Sediment Sources

Promote land management practices that restore areas with sediment source problems and protect those sensitive to erosion.
Channel Modifications

Assess streams with channel modifications and develop strategies for improving their hydrologic function.

Non-point Source Nutrient Pollution

Reduce nutrient pollution in streams by increasing local citizen participation in outreach and monitoring programs.

Wetland Loss

Identify priority wetlands and develop strategies to improve their function in the watershed.

Assessment

Assess drainages in the watershed that have little data available for water quality, stream habitats, and riparian conditions to determine if protection or restoration activities are needed.

Protection/Conservation

Action

Protect and conserve critical habitats in the watershed that support healthy fish populations and/or provide high water quality.

Issue

When developing a watershed action plan, a strategy for protecting watershed resources should be developed first in order to set aside those lands that maintain ecosystem conditions that sustain native fish and water quality. Protecting these resources is not only important for a healthy functioning watershed, but it is also less costly than restoring conditions once they become degraded. 

Protecting watershed resources on both private and public lands is necessary when developing an overall strategy for watershed health. The Council aims to promote stewardship of these lands in order to ensure long-term, sustainable use.

Three sites in the Williams Creek Watershed, located on federal and county lands, have been identified for future protection. Two of these are located in the headwater regions of Munger Creek and the Pipe Fork. Both headwaters contain Late-Successional Reserves located on BLM and USFS lands. These areas provide year-round, high quality water for both the community of Williams and native fish populations downstream. As well, their habitats contain uninfected stands of Port-Orford cedar, a unique tree species threatened by Phytophthera lateralis. Although vehicular traffic is restricted from these two regions to limit the spread of this root-rot disease, a measure of protection is also needed to ensure the health of downstream habitats for coho salmon.

The third site is located on the mainstem of Williams Creek. This ~3,000-foot forested riparian area contains a complex network of braided side-channels ideal for both the spawning and rearing of coho salmon. The 40-acre parcel is owned by Josephine County. Adjacent lands are privately owned agricultural and rural residential properties. The county and neighboring landowners have shown a strong interest in collaborating with the Council to protect this unique salmon habitat.

Protecting watershed resources can also lead to a natural process of restoration. One example of this is to encourage streamside landowners to protect existing beaver colonies. When properly managed, beaver play an important, cost-effective role in improving the hydrologic function of the watershed. Benefits of beaver activity include:  reducing water velocities during flooding events; improving water storage which stabilizes stream flows during summer months; raising the water table to enhance riparian vegetation growth; enhancing fish habitats by increasing pool depths and aquatic invertebrate populations; and retaining sediment and organic matter.

Tasks

· Collaborate with public agencies and land trusts to designate critical headwater and downstream habitats for protection.

· Work with landowners to establish conservation easements on private lands with high quality habitat.

· Encourage local citizens to become involved in conservation programs for their private lands (e.g. in-stream water rights, USDA stewardship incentive programs).

· Collaborate with streamside landowners to protect beaver, beaver ponds, and beaver dams in order to increase stream habitat complexity.

Involvement Needed
Josephine County, Bureau of Land Management, US Forest Service, Oregon Watershed Enhancement Board, Southern Oregon Land Conservancy, Resource Conservation and Development Council, and private landowners.

[image: image14.wmf]
Photo:  ‘Core’ coho salmon habitat on the mainstem of Williams Creek, located on Josephine County property.
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Protection Opportunity




           
           Map symbol 1
	Location:
	Josephine County property, 40 acres located on Williams Creek

	
	

	Channel type:
	Low gradient, medium-sized flood plain channel



	Stream size:
	Large



	Fish use:
	chinook and coho salmon, steelhead, cutthroat trout



	Site description:
	This site was once used as an in-stream aggregate mine. During 1973-74, over 40,000 cubic yards of material were removed, but the site has not been in operation for over 20 years. 



	Habitat/water quality:
	The site contains 3,000 linear feet of ‘core’ coho salmon habitat. The riparian and channel habitat is in good condition with active side channels.



	Existing regulations:


	Due to the present status of coho, in-stream mining is heavily regulated and unlikely to resume.

	Field observations:
	This stretch of Williams Creek has optimal fish habitat due to its channel complexity, presence of large woody debris, and adequate stream shading.



	Comments:
	Collaborate with Josephine County to establish permanent protection for the site.




Protection Opportunity



                       
           Map symbol 2
	Location:
	The headwaters of Munger Creek



	Channel type:
	Very steep headwaters



	Stream size:
	Small



	Fish use:
	cutthroat trout, coho salmon use the lower reaches of Munger Creek



	Site description:
	Mature stands of uninfected Port-Orford cedar are located throughout the headwaters of Munger Creek, providing good recruitment of long-term large woody debris in the streams. 



	Habitat/water quality:
	Streams in the area are well shaded, which helps maintain low water temperature. The streams have moderate habitat complexity (this may reflect the steepness of the valley, which limits pool frequency).



	Existing regulations:


	BLM has jurisdiction of lands, most within this headwater region. The region lies within a Late Successional Reserve, which has been established to protect and enhance old-growth forest ecosystems.



	Field observations:
	Roads in this area are currently gated by the BLM from public vehicular traffic.



	Comments:
	This area should be protected from further timber-harvesting activity to enhance the aquatic habitat in the lower reaches of Munger Creek. Fish habitat is in good condition in these lower reaches of the stream, and it currently supports a viable population of coho salmon. 




Protection Opportunity



                                   Map symbol 3
	Location:
	USFS land in the western headwaters of the Pipe Fork drainage



	Channel type:
	Very steep headwaters



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Site description:
	This section of land is wedged between two Research Natural Areas (RNAs) located in the eastern headwaters of Pipe Fork and the entire headwaters of Rock Creek. By protecting the USFS land between these two RNAs, a contiguous stretch of headwaters in the watershed would be set aside for habitat protection and helping maintain the overall function of the watershed. (RNAs are protected by the BLM to provide a baseline for botanical and natural systems research. The USFS land proposed for protection is also part of the Kangaroo Roadless Area.)



	Habitat/water quality:
	The land throughout this area has the eastern-most stand of Port-Orford cedar in the Siskiyou Mountains. These mature conifer trees provide stream shading and good recruitment of long-term large woody debris.



	Comments:
	USFS has ownership of this section of land.




Stream Flow

Action

Increase summer stream flows by promoting conservation practices that reduce surface water withdrawal and strategies that improve the storage capacity of the watershed.

Issue

Low stream flows decrease the complexity of habitats for fish and make streams more susceptible to increases in water temperature. As the depth of water decreases, in-stream pools become shallower and can dramatically heat up when exposed to the sun. Extreme decreases in flow can cause sections of a stream to dry up entirely, isolating fish from more suitable habitat further up or downstream. This is true of the lower portions of Williams Creek and Powell Creek, where sections have gone completely dry during late summer months. 

A variety of agricultural, rural residential, and forestry land-use practices are lowering natural stream flows in the watershed. Low stream flows are probably a result of both a decrease in the natural storage capacity of the watershed and an increase in withdrawal of ground and surface water. Timber harvesting, roads, a lack of functional wetlands, and an overall decrease in channel complexity (i.e. side channels, beaver activity, large woody debris, etc.) are contributing to a decrease in the storage capacity of the watershed. Irrigation, on the other hand, is the main contributing factor to water withdrawal. 

Tasks
· Discourage excessive timber harvesting in headwater regions, which may disrupt natural recharge of ground and surface water.

· Promote the rehabilitation of roads, gullies, and ditches that intercept ground and surface water. Conduct an inventory and analysis of these to determine their influence on the watershed’s hydrologic cycle.

· Promote the protection of beaver, beaver ponds, and beaver dams.

· Discourage groundwater pumping in areas near off-channel habitats such as spring brooks.

· Encourage landowners to adopt more efficient irrigation techniques in order to reduce the amount of water withdrawal from streams (i.e. sponsor demonstration projects that educate landowners about water-conserving irrigation systems).
· Encourage the watermaster to become more involved with water rights issues associated with maintaining minimum stream flows.
· Develop strategies with the Oregon Water Trust, ODFW, DEQ, OWRD, and local water users to increase the amount of in-stream water for fish by acquiring or leasing water rights (especially ‘early priority date’ water rights).

· Monitor stream flows on Williams Creek, Powell Creek, West Fork, East Fork, and Munger Creek to determine the relationship between current flows and the summer rearing success of salmonids.

· Evaluate stream flow and water rights information to determine how current minimum in-stream flow requirements can be met.

· Develop an outreach program that educates landowners about fish-friendly irrigation practices. 

· Determine the rate of run-off for each drainage in the watershed through the analysis of hydrologic soils and land use.

· Promote the use of water from the Applegate River, which has more sustainable flows from the Applegate Reservoir, and reduce water use from Williams Creek.

Involvement Needed

Cooperation is needed between water users, the Oregon Water Trust, ODFW, DEQ, and OWRD.

[image: image16.wmf]
Photo:  This lower portion of Williams Creek has run completely dry during late summer months.

Riparian Health 

Action

Restore riparian habitats along priority streams to improve fish survival and water quality.
Issue
Riparian vegetation is critical for maintaining a healthy watershed by buffering aquatic ecosystems. Live riparian plant species provide shade, stabilize banks, and filter pollutants and sediments. Large woody debris (which results from mature trees dying and falling into the stream) provides habitat for fish and dissipates water velocity by increasing stream channel complexity. As a result, water quality and fish are directly impacted when riparian areas become degraded.

In the Williams Creek Watershed, all major streams in the lower elevations have riparian areas that lack adequate shading. These streams include the mainstem of Williams Creek, the West Fork, the East Fork, and Powell Creek. The Oregon Department of Environmental Quality (DEQ) has placed both Williams Creek and Powell Creek on the 303(d) list of water quality limited streams. The water quality of these two streams is impaired by high water temperature. The lower portions of the West Fork and East Fork are currently not listed by DEQ, but these streams are only slightly below the point of exceeding temperature requirements for supporting fish. Populations of juvenile salmon and steelhead inhabit these waters in the summer, and their populations are affected by this problem.

Riparian degradation along these streams is primarily due to past and present land use practices. Historically, mature conifer trees were removed from the riparian zone for timber, and agricultural practices decreased riparian width by converting natural forested floodplains into crop and pasture lands. The absence of this wide riparian buffer zone, especially the large conifer component, has resulted in a lack of adequate shading and limited the recruitment of large woody debris. Consequently, the outcome is streams with high water temperatures that also lack channel habitat complexity. 

Livestock are an additional concern because their prolonged presence in riparian areas can cause de-vegetation of important bank-stabilizing and stream-shading plants. These effects can greatly increase the potential for bank erosion and impair the function of riparian areas to filter pollutants. Additionally, animal waste can directly enter the aquatic system resulting in high coliform, phosphate, and nitrate levels. The combined effects of these disturbances can directly affect fish survival by increasing sediment loads in the stream, reducing riparian habitat diversity, and lowering water quality. On the other hand, proper livestock management can enhance riparian zones, especially those severely overgrown with Himalayan blackberry. In certain cases, short-term rotational grazing of goats can be an excellent management tools for controlling this invasive plant species. 

There are four known riparian areas in the watershed that are negatively affected by overgrazing. Please see the condition summaries for a description of each of these sites located in the Williams Creek, West Fork, East Fork, and Clapboard drainages.

Tasks
· Develop outreach programs for streamside landowners that educate about the importance of riparian zones and ways to improve stream habitat on their properties (i.e. promoting the planting of native trees and shrubs, increasing the width of riparian buffer zones, and limiting the access of livestock to riparian areas). 
· Provide incentives for property owners to refrain from cutting down streamside trees and to leave fallen trees and debris jams in the streams.
· Acquire and utilize information in the TMDL Report to more accurately prioritize riparian areas in need of improved stream shading.

· Identify potential properties along priority streams where restoration efforts would be most effective, and encourage landowners to participate in programs such as tree-planting and riparian-fencing.

· Assist landowners in developing grazing management plans that address concerns associated with riparian health.  

· Work with landowners to develop alternative watering techniques on sites where livestock use streams for accessing water. 
· Monitor stream temperatures, turbidity, and water chemistry to help measure the effects of breaks in riparian habitat continuity, bank erosion, and non-point source pollution.
· Collaborate with Josephine County to increase the riparian ‘set-back’ for new construction and development. There is currently a 50-foot setback along major streams in the watershed.
Involvement Needed
Streamside landowners, Applegate River Watershed Council, Oregon State University Extension Service, Oregon Department of Environmental Quality, Oregon Department of Agriculture, USDA Farm Service Agency, Soil and Water Conservation District

[image: image17.wmf]
Photo:  The mainstem of Williams Creek. Note the narrow riparian width and limited stream shading.
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Riparian Health Issue 


 
           
          
           Map symbol 4
	Location:
	Horsehead Creek, and other seasonal tributaries near the intersection of Water Gap & Watts Mine Road.



	Channel type:
	Moderate gradient, moderately confined channels



	Stream size:
	Small, seasonal



	Fish use:
	Unknown



	Land use:
	Three privately owned agricultural lands used for dairy farming.



	Problem summary:
	Three riparian areas are exposed to livestock grazing.



	Habitat/water concerns:
	The presence of livestock in these riparian areas is contributing to visible erosion of the stream bank and bed.



	Contributing factors:
	These seasonal tributaries are not fenced.



	Field observations:
	Hay pastures below these areas may help filter sediment.



	Comments:


	Collaborate with landowners to fence and re-vegetate these riparian zones.




Riparian Health Issue 



                                   Map symbol 5
	Location:
	West Fork, river mile 4.7 near the Lone Creek confluence



	Channel type:
	Low gradient, medium-sized floodplain



	Stream size:
	Medium



	Fish use:
	coho salmon, steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The 2,000-foot riparian area on this property is exposed to livestock.



	Habitat/ water concerns:
	The year-round presence of livestock in this riparian area is impairing bank stability, riparian vegetation, and possibly water quality. 



	Contributing factors:
	A majority of the pastureland is located on the west side of the creek, however a small strip of land on the east side is where the barn is located. Cattle tend to congregate in this narrow enclosure where most of the disturbance is occurring. 



	Field observations:
	The riparian zone is a mix between an even-aged stand of alders and moderately sized conifers. Much of the riparian zone lacks understory vegetation. Cattle have multiple access points for crossing the stream.




Riparian Health Issue 



                                   Map symbol 6
	Location:
	River Mile 1.25 of the East Fork, up-stream from Panther Gulch Road



	Channel type:
	Moderate gradient, confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	A 500-foot riparian area is exposed to livestock.



	Habitat/water concerns:
	Livestock presence in the riparian area is impairing bank stability and water quality.



	Contributing factors:
	The riparian area is not fenced from livestock.



	Field observations:
	During the 1995-96 ODFW stream survey, bank erosion in this section was recorded to be the highest in the watershed at 52%. Sediment in the substrate was recorded at 28%.




Riparian Health Issue 



        
                       Map symbol 7
	Location:
	Tributary of Clapboard Gulch



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small, seasonal



	Fish use:
	Unknown



	Land use:
	Privately owned, agricultural land used for livestock grazing.



	Problem summary:
	A 2,200-foot riparian area is exposed to livestock.



	Habitat/water concerns:
	The presence of livestock in the riparian area is impairing the bank stability and possibly the water quality of this stream.



	Field observations:
	This seasonal creek is not fenced from livestock grazing.



	Comments:
	During rain events, sediment and nutrient pollution can wash downstream into the East Fork of Williams Creek, where high amounts of sediment are a concern.




Fish Screens 

Action

Install and/or upgrade fish screen devices on priority irrigation diversions in the watershed.

Issue

Many juvenile salmonids are lost due to irrigation ditches in the watershed that do not have properly functioning fish screens at their stream diversions. Correcting this problem is important because the highest numbers of juvenile salmonids reside in the watershed during the irrigation season. Of the 18 major diversion points in Williams Creek Watershed, none meet the current fish screen criteria established by the National Marine Fisheries Service. Please see the condition summaries located in the “Fish Barriers” section of this chapter for specific diversion dams with fish screen problems.

The following describes a number of problems that each diversion may have and possible ways to correct the situation (ODFW 2000):

In areas inhabited by salmon, steelhead, and/or cutthroat trout, 3/16-inch mesh for rotating screens is too large and allows fry to pass through. In these areas, 3/32-inch mesh screen is needed to reduce fry losses at irrigation diversions. All diversions in the Williams Creek Watershed are located along streams inhabited by one or more of these fish species.

In most cases, return pipe for fish on screened diversions is too small. This pipe, which sweeps fish away from the screen and back into the stream, needs to be no less than 10-inches in diameter. This is also important for keeping debris from clogging this bypass.

The velocity of the water leading to many of the fish screens is generally too high, which can cause juvenile fish to be trapped against the screen or forced through it. This ‘approach velocity’ needs to be no more than 0.4 cubic feet per second, and the screen needs to be angled to the flow of the stream to encourage a sweeping velocity toward the fish return pipe.

The head gates on many of the diversions are not suitable for transporting fish away from the irrigation ditch and back to the stream. An adequate bypass system must be provided to safely and rapidly direct fish back to their original habitat.

With many screened diversions, the surface area of the wetted screen material is generally not enough. It should be 2.5 square feet of wetted material per CFS.

Tasks
· Develop an outreach program that educates landowners on the importance of properly functioning fish screens.

· Evaluate all diversions in the watershed to determine site-specific recommendations for improving or installing fish screen devices.

· Work with owners of irrigation ditches to upgrade their fish screen devices by encouraging their participation in the fish screening cost-share program offered by Oregon Department of Fish and Wildlife. 

Involvement Needed

Irrigation ditch owners, ODFW

[image: image20.wmf]
Photo: Like many fish screens located in the watershed, this one was built over half a century ago and is not as effective as the current screening devices offered by ODFW.

Fish Barriers
Action

Improve fish passage of priority diversion dams and culverts in the watershed that have known fish barrier problems.

Issue

In the Williams Creek Watershed, diversion dams and culverts are two major limiting factors affecting the migration patterns of anadromous fish. Because streams in the watershed are considered ideal rearing habitat for juvenile salmonids, a marginal fish barrier problem can have significant effects on overall fish survival. A barrier with a jump greater than only six inches can impede the dispersal patterns of juvenile salmonids, limiting their access to a variety of habitats necessary during early life-stages.

Solving site-specific problems associated with diversion dams is difficult due to the complex nature of water rights, ownership, and multiple-use. As well, diversion dams vary in size, construction material, and duration. In particular, temporary push-up dams can change from year to year, depending on the techniques used to construct them. Some alternatives to current diversion dam construction include (Rogue Basin Fish Access Team 2000):

· Convert gravity diversions (which require an in-stream structure to divert water into an irrigation ditch) to pump systems that have self-cleaning fish screen devices.

· Construct fish ladders at permanent diversion sites to allow passage around the dams.

· Install an infiltration gallery, which uses a perforated pipe buried within the stream gravels to pump water.

· Combine points of diversion that are in close proximity to one another in order to reduce the number of problem sites that withdraw water from the stream.

· Install a series of smaller dams that gradually raise the water level up to the point of diversion, rather than have one dam with an impassable jump.

Assessing the extent to which culverts affect fish movement is also a difficult task due to the high number of road and stream crossings in the watershed (approximately 150 total). Culverts that have high jumps, steep gradients, high water velocities, or other passage problems can impede the natural migration of fish. Some strategies for correcting problem culverts include (ODF 2000):

· Replace the culvert with a bottomless arch bridge.

· Countersink the culvert and seed it with cobbles or rocks to simulate a natural streambed.

· Replace undersized culverts with those that are as wide as the active stream channel.

· Retrofit problem culverts with baffles or outlet weirs.

· Re-engineer problem culverts to correct steep gradients and high jumps

· Remove culverts and restore stream channels in areas where roads are no longer needed.

Due to the intricacies of both diversion dams and culverts in the watershed, each barrier is described separately in the condition summaries to assist the Council in finding site-specific solutions. There are 18 diversion dams and 7 culverts described that are considered priority fish barriers. Most are found in Lower Williams Creek, Powell Creek, Munger Creek, West Fork, and East Fork drainages.

Tasks

· Determine feasibility of improving fish passage of priority diversion dams, based on financial and engineering limitations, as well as the degree to which landowners are willing to participate.

· Collaborate with landowners on ways to enhance fish passage of diversion dams, including potential sources for funding improvement projects.

· Collaborate with BLM and/or Josephine County to replace problem culverts with fish-friendly passages.
· Determine the feasibility of using water from the Applegate River, which has more sustainable year-round flows, for irrigating farmland in the lower portions of the Williams Creek Watershed.
[image: image21.wmf]
Involvement Needed

Diversion dam owners, ODFW, Oregon Water Resource Department, BLM, Josephine County
Photo:  This concrete diversion dam on Williams Creek is a passage problem for juvenile salmonids, especially during low stream flows.

Prioritization Process

Barriers described in the Condition Evaluation are prioritized based on their impacts to native fish. Higher priority barriers are those that need passage improvements the most. The Williams Creek Watershed Council prioritized these barriers based on two ranking systems developed by the Oregon Department of Fish and Wildlife (ODFW) and the Rogue Basin Fish Access Team (RBFAT). Both studies determined a score for each barrier that reflects its impacts to fish migration. These scores were then used together to prioritize future outreach and restoration projects.

The Council decided to incorporate these two studies into one ranking system, because of different factors considered by each organization. ODFW focuses on the severity of the passage, the fish species affected, and the number of stream habitat miles above each barrier. As a result, each barrier in the watershed has a unique score weighted primarily by the amount of fish habitat from the barrier. This ranking system does not however take into account if another barrier just upstream also restricts fish from using that same habitat.  

RBFAT also takes into consideration the type of fish species present and the severity of the barrier affecting fish passage. Rather than generally take into account stream habitat miles, it factored in the percentage of total ‘Rogue Basin Core Salmonid Area’ located above the barrier and if the barrier is located in a “key watershed.” Because of this, it is better suited for evaluating barriers on a larger scale, rather than within just one subwatershed of the Rogue Basin. Since only a small number of barriers in the Williams Creek Watershed are affected by this ‘percentage of core salmonid area,’ many of the RBFAT scores are the same. The study was useful because it weights the severity of the barrier and takes into account if a barrier associated with an irrigation diversion has a properly functioning fish screen.

See Table 6 on the following page for a comparison of these ranking systems. Please note that each barrier has a corresponding drainage and map symbol to reference a more detailed site description located within the condition summaries.

         Table 6: Priority Fish Barriers in the Williams Creek Watershed

	WCWC 

Ranking


	Fish Barrier Name
	Structure Type
	Drainage
	Map

Symbol
	ODFW

Score
	RBFAT

Score

	Urgent
	Beaver
	Concrete dam with stop-logs
	East Fork
	40
	81
	10.5

	Urgent
	Laurel Hill
	Boulder push-up dam
	Lower Williams Creek
	20
	108
	9.09

	Urgent
	Watts / Litchens
	Concrete dam
	Lower Williams Creek
	22
	97.5
	9.08

	Urgent
	Bridgepoint
	Push-up dam
	Lower Williams Creek
	21
	106.5
	9.09

	High
	Boat Ditch
	Push-up dam
	West Fork
	28
	48
	9

	High
	Fiddler
	Push-up dam with plastic
	East Fork
	41
	52.8
	8

	High
	Morris-Sorrel
	Push-up dam with plastic
	East Fork
	42
	49.2
	8

	High
	East Side
	Push-up dam
	East Fork
	43
	48
	8

	High
	Bryant-Elder
	Push-up dam
	West Fork
	29
	42
	8

	High
	Wertz-Haskins
	Push-up dam
	West Fork
	30
	40.2
	8

	High
	Gibson
	Push-up dam
	Munger Creek
	33
	21
	8

	High
	Hall
	Push-up dam
	Munger Creek
	34
	20.4
	8

	High
	Varner
	Concrete apron
	Munger Creek
	35
	12
	7.5

	High
	W. W. Large
	Push-up dam with plastic
	West Fork
	31
	19.2
	6.5

	High
	Devoss dam
	Push-up dam
	Rock Creek
	44
	18
	5

	High
	Messinger dam
	Concrete dam
	Powell Creek
	24
	12
	5

	High
	Blodgett dam
	Push-up dam with plywood
	Powell Creek
	25
	8
	5

	High
	Unknown diversion dam
	Push-up dam
	Glade Fork
	45
	4
	5

	High
	NA
	Culvert
	Munger Creek
	36
	6
	4.5

	Moderate
	NA
	Culvert
	Lone Creek
	37
	4.5
	4.5

	Moderate
	NA
	Culvert
	Bear Wallow
	38
	6
	4.5

	Moderate
	NA
	Culvert
	Powell Creek
	26
	3
	4.5

	Moderate
	NA
	Culvert
	Pennington Creek
	23
	4
	2.5

	Moderate
	NA
	Culvert
	West Fork
	32
	1.5
	4.5

	Moderate
	NA
	Culvert
	Rock Creek
	39
	--
	4.5

	Moderate
	NA
	Culvert
	Powell Creek
	27
	1.4
	3
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Fish Barrier Issue 





        Map symbol 20
	Location:
	Williams Creek, river mile 0.25 



	Channel type:
	Low gradient, medium-sized floodplain



	Stream size:
	Large



	Fish use:
	chinook and coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The earthen/boulder push-up dam that feeds the Laurel Hill Ditch has a fish passage problem that limits fish from migrating in and out of the watershed.



	Habitat/water concerns:
	The dam received the second highest fish barrier ranking in the watershed. This is primarily due to its location lower in the watershed and its poor passage, which limits fish from freely accessing 18 miles of habitat upstream. It also restricts fish from using 1.5 miles of core Rogue Basin salmonid habitat along Williams Creek. 



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Field observations:
	Concrete and riprap debris is found year-round in the creek channel downstream from the diversion. Water behind the dam forms a pool, which is then diverted into the irrigation ditch.



	Comments:


	WCWC Ranking: Urgent

ODFW Score: 108

RBFAT Score: 9.090208




Fish Barrier Issue 





        Map symbol 21
	Location:
	Williams Creek, river mile 0.5



	Channel type:
	Low gradient, medium-sized floodplain



	Stream size:
	Large



	Fish use:
	chinook and coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the Bridgepoint Ditch has a fish passage problem during the irrigation season (July-September).



	Habitat/water concerns:
	The dam received the forth-highest fish barrier ranking in the watershed. This is primarily due to its location lower in the watershed and its poor fish passage, which is of particular concern during low stream flow periods. 



	Contributing factors:
	The fish screen device on this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Field observations:
	Water for the Bridgepoint Ditch originates from the Applegate River. When stream flows become too low on Williams Creek, a push-up dam is constructed across Williams Creek to divert water from the Applegate River to farm lands on the opposite side of Williams Creek.



	Comments:


	WCWC Ranking: Urgent

ODFW Score: 106.5

RBFAT Score: 9.090208




Fish Barrier Issue 





        Map symbol 22
	Location:
	Williams Creek, river mile 2.0 



	Channel type:
	Low gradient, medium floodplain



	Stream size:
	Large



	Fish use:
	chinook and coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The 3-foot high concrete dam that feeds the Watts-Topping and Litchens irrigation ditches is a barrier to fish species in the watershed.



	Habitat/water concerns:
	The dam received the third-highest ranking in the watershed, primarily due to its location lower in the watershed and its poor fish passage, which limits fish from freely accessing 16.25 miles of habitat above the barrier. 



	Contributing factors:
	The fish screen devices at the entry points of these diversions does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Field observations:
	The dam may isolate fish in the lower 2 miles of river during periods of high water temperature and low stream flow events in the summer, cutting them off from cooler water up-stream.



	Comments:


	WCWC Ranking: Urgent

ODFW Score: 97.5

RBFAT Score: 9.0886234

Although this fish barrier has lower scores than the Bridgepoint push-up dam, the Council ranked it higher because it can potentially restrict fish movement year-round, not only during the irrigation season.




Fish Barrier Issue 





        Map symbol 23
	Location:
	Pennington Creek, river mile 1.2 at the intersection of Water Gap Road.



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	winter steelhead



	Land use:
	The culvert is owned by Josephine County. 



	Problem summary:
	The concrete box culvert at Water Gap Road is a fish passage problem.



	Habitat/water concerns:
	The culvert limits steelhead from accessing 2 miles of stream habitat above Water Gap Road.

 

	Contributing Factors:
	The culvert may be a ‘step/velocity’ barrier to juvenile fish, and may restrict movement of adult steelhead during low flows.



	Field observations:
	No fish were observed in the stream above the culvert 

(ODFW 1995).



	Comments:


	WCWC Ranking: Moderate

ODFW Score: 4

RBFAT Score: 2.5




Fish Barrier Issue 





        Map symbol 24
	Location:
	Powell Creek, river mile 1.75



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Medium-Small



	Fish use:
	summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The concrete dam that feeds the Messinger Ditch is a fish passage problem.



	Habitat/water concerns:
	The dam has poor fish passage and it restricts 3 miles of habitat upstream. 



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Field observations:
	The stream bank began eroding away from the dam abutments during the 1997 flood, and it continues to erode during high flows.



	Comments:
	WCWC Ranking: High

ODFW Score: 12

RBFAT Score: 5

The private landowner has received funding to improve the fish passage of this diversion dam. The new dam and fish ladder should be monitored for proper passage.




Fish Barrier Issue 





        Map symbol 25
	Location:
	Powell Creek, river mile 4.0 



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Medium-Small



	Fish use:
	summer steelhead, cutthroat trout



	Land use:
	Agriculture

	Problem summary:
	The diversion dam that feeds the Blodgett Ditch is a barrier to fish.



	Habitat/water concerns:
	The dam has poor fish passage and it limits fish from using 2 miles of habitat upstream. 



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.

As well, the irrigation diversion contributes to a lack of stream flow in the late summer.



	Field observations:
	The construction of this dam consists primarily of a concrete apron that diverts approximately one third of the stream flow from Powell Creek.



	Comments:


	WCWC Ranking: High

ODFW Score: 8

RBFAT Score: 5




Fish Barrier Issue 





        Map symbol 26
	Location:
	Tributary A, at its confluence with Powell Creek



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM lands, mature-growth forest



	Problem summary:
	The culvert at this location has a 4.5-foot drop that restricts the fish from moving into Tributary A. 



	Habitat/water concerns:
	The culvert is completely impassable and cuts off one mile of fish habitat upstream.



	Field observations:
	The culvert was last inspected by ODFW on May 5, 1995. Fish were observed just below the culvert in Powell Creek.



	Comments:
	WCWC Ranking: Moderate

ODFW Score: 3

RBFAT Score: 4.5




Fish Barrier Issue 





        Map symbol 27
	Location:
	River mile 6.0 of Powell Creek



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM lands, mature-growth forest



	Problem summary:
	The culvert at this location has a 2-foot drop that is a fish barrier problem during dry, low-flow periods.



	Habitat/water concerns:
	The culvert has poor passage and limits trout from using 0.7 miles of habitat upstream.



	Comments:


	WCWC Ranking: Moderate

ODFW Score: 1.4

RBFAT Score: 3




Fish Barrier Issue 





        Map symbol 28
	Location:
	West Fork, river mile 2.2



	Channel type:
	Low gradient, medium flood plain channel



	Stream size:
	Medium



	Fish use:
	coho and chinook salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the Boat Ditch is a fish barrier during the irrigation season. The dam affects juvenile fish dispersal especially during low stream flows.



	Habitat/water concerns:
	The dam received the fifth-highest fish barrier ranking in the watershed. It has poor fish passage and limits fish from freely accessing 8 miles of stream habitat above the barrier.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:


	WCWC Ranking: High

ODFW Score: 48

RBFAT Score: 9

Although the ‘Boat’ diversion dam received a slightly lower ODFW score than the ‘Fiddler’ and ‘Morris-Sorrel’ diversions, it was ranked higher by RBFAT because of the presence of Chinook salmon.




Fish Barrier Issue 





        Map symbol 29
	Location:
	West Fork, river mile 3.2 



	Channel type:
	Low gradient, medium flood plain channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam for the Bryant-Elder irrigation ditch is a fish passage problem during the irrigation season. The dam limits juvenile fish dispersal especially during low stream flows.



	Habitat/water concerns:
	The dam has poor passage and limits fish from freely accessing 7 miles of stream habitat above the barrier.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 42

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 30
	Location:
	West Fork, river mile 3.5



	Channel type:
	Low gradient, medium flood plain channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam for the Wertz-Haskins irrigation ditch is a barrier to fish. This dam especially affects juvenile fish dispersal during low stream flows.



	Habitat/water concerns:
	The dam has poor fish passage and limits fish from using 6.7 miles of habitat upstream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 40.2

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 31
	Location:
	West Fork, river mile 3.8 



	Channel type:
	Low gradient, medium flood plain channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the W. W. Large (Stevens) irrigation ditch is a barrier to fish.



	Habitat/water concerns:
	The push-up dam has poor fish passage and limits fish from using 6.4 miles of habitat upstream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 19.2

RBFAT Score: 6.5




Fish Barrier Issue 





        Map symbol 32
	Location:
	Winter Creek, river mile 1.25 at BLM Road # 39-5-6



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The culvert at this location has a 3-foot high jump and a steep gradient that restricts fish from moving up-stream.

 

	Habitat/water concerns:
	The culvert completely limits the passage of fish, cutting them off from 0.5 miles of habitat upstream.



	Field observations:
	The culvert was last inspected by ODFW on May 12, 1998. Fish were observed using the stream below the culvert.



	Comments:
	WCWC Ranking: Moderate

ODFW Score: 1.5

RBFAT Score: 4.5




Fish Barrier Issue 





        Map symbol 33
	Location:
	Munger Creek, river mile 1.5 



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the Gibson Ditch is a barrier to fish during the irrigation season.



	Habitat/water concerns:
	This hand-built diversion has poor fish passage and limits fish from using 3.5 miles of habitat upstream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Field observations:
	The diversion dam was last inspected by ODFW in 1995.



	Comments:


	WCWC Ranking: High

ODFW Score: 21

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 34
	Location:
	Munger Creek, river mile 1.6



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the Hall Ditch is a barrier to fish during the summer irrigation season.



	Habitat/water concerns:
	The dam has poor fish passage and limits fish from using 3.4 miles of habitat upstream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 20.4

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 35
	Location:
	Munger Creek, river mile 1.0



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Medium



	Fish use:
	chinook and coho salmon, winter and summer steelhead



	Land use:
	Agriculture



	Problem summary:
	The ‘concrete apron’ dam that feeds the Varner Ditch is a barrier to fish.



	Habitat/water concerns:
	The dam has limited passage, which limits juvenile coho salmon from using 4 miles of ideal rearing habitat above the diversion.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 12

RBFAT Score: 7.5




Fish Barrier Issue 





        Map symbol 36
	Location:
	Swamp Creek, river mile 0.25 at BLM Road # 39-5-6.1a



	Channel type:
	Very steep headwaters



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Rural residential, woodlot resource



	Problem summary:
	The culvert at this location has a 4.5-foot drop that restricts fish from moving upstream.



	Habitat/water concerns:
	This culvert is completely impassable, cutting off 2 miles of fish habitat upstream.



	Field observations:
	Himalayan blackberry and star thistle, two invasive plant species, are present at this site.



	Comments:
	WCWC Ranking: High

ODFW Score: 6

RBFAT Score: 4.5




Fish Barrier Issue 





        Map symbol 37
	Location:
	Tree Branch Creek, at its confluence with Lone Creek



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM lands; second-growth forest



	Problem summary:
	A culvert crossing Lone Creek Road (BLM Road # 39-5-7) has a 20% gradient, which restricts fish from moving into Tree Branch Creek.



	Habitat/water concerns:
	Fish are unable to access 1.5 miles of available habitat upstream due to the culvert problem.



	Field observations:
	The culvert was last inspected by ODFW on May 22, 1998. Fish were observed in Lone Creek, just below the culvert.



	Comments:
	WCWC Ranking: Moderate

ODFW Score: 4.5

RBFAT Score: 4.5

Although this barrier received a slightly lower score than the culvert on Bear Wallow, the Council ranked it higher because it is located lower in the West Fork system where fish are more prevalent.




Fish Barrier Issue 





        Map symbol 38
	Location:
	Bear Wallow, river mile 0.25 at BLM road # 39-6-12.2



	Channel type:
	Very steep headwaters



	Stream size:
	Small



	Fish use:
	steelhead, cutthroat trout 



	Land use:
	Second-growth timber on BLM land.



	Problem summary:
	The culvert at this location has a 7-foot drop that restricts fish from moving up-stream.



	Habitat/water concerns:
	The culvert is completely impassible and restricts fish from using one mile of habitat upstream.



	Field observations:
	The culvert was last inspected by ODFW on May 5, 1995.

Fish have been observed below the culvert in the lower reaches of the stream.



	Comments:
	WCWC Ranking: Moderate

ODFW Score: 6

RBFAT Score: 4.5




Fish Barrier Issue 





        Map symbol 39
	Location:
	Right Hand of Rock Creek, river mile 1.1



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM and private timber companies own the majority of lands in the Right Hand drainage of Rock Creek.



	Problem summary:
	The 50-foot long culvert at this location is very steep and has a 2-foot drop that restricts fish from moving upstream.



	Habitat/ water concerns:
	The fish barrier is impassible and limits fish from using 0.5 miles of habitat up stream.



	Field observations:
	The culvert was last inspected on May 3, 1995 by ODFW. Fish were observed using the stream below the barrier.



	Comments:
	WCWC Ranking: Moderate

ODFW Score: --

RBFAT Score: 4.5




Fish Barrier Issue 





        Map symbol 40
	Location:
	River mile 1.1 of the East Fork



	Channel type:
	Low gradient, confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The ‘Beaver’ diversion dam, constructed with concrete and stoplogs, is a barrier to all species of fish.



	Habitat/water concerns:
	The dam is completely impassible for fish and it restricts 9 miles of fish habitat upstream. 



	Contributing factors:
	There is no fish screen device at the entry point of this diversion, potentially increasing the mortality of juvenile salmonids.



	Field observations:
	An in-channel pond exists above the diversion dam.



	Comments:
	WCWC Ranking: Urgent

ODFW Score: 81

RBFAT Score: 10.5

This barrier received the highest priority rating in the watershed. This is because of the severity of the fish passage problem for both adult and juvenile salmonids and the absence of a fish screen device.




Fish Barrier Issue 





        Map symbol 41
	Location:
	River mile 1.2 of the East Fork



	Channel type:
	Low gradient, confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the Fiddler irrigation ditch is a barrier to fish, especially during low stream flow periods.



	Habitat/water concerns:
	The dam has poor fish passage and restricts 8.8 miles of fish habitat upstream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 52.8

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 42
	Location:
	River mile 1.8 of the East Fork



	Channel type:
	Low gradient, confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture 



	Problem summary:
	The push-up dam that feeds the Morris-Sorrel irrigation ditch is a barrier to fish, especially during the irrigation season and low stream flow periods.



	Habitat/water concerns:
	The dam has poor passage and limits fish from freely accessing 8.2 miles of stream habitat above the dam.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 49.2

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 43
	Location:
	River mile 2.0 of the East Fork



	Channel type:
	Low gradient, confined channel



	Stream size:
	Medium



	Fish use:
	coho salmon, winter and summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam that feeds the East Side Ditch is a barrier to fish, especially during the irrigation season and low stream flows.



	Habitat/water concerns:
	The dam has poor fish passage and limits fish from using 8.0 miles of fish habitat upstream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 48

RBFAT Score: 8




Fish Barrier Issue 





        Map symbol 44
	Location:
	River mile 1.0 of Rock Creek



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	Summer steelhead, cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The Devoss push-up dam is a barrier to fish.



	Habitat/water concerns:
	The diversion dam has poor fish passage and limits fish from using the upper 4.5 miles of the stream.



	Contributing factors:
	The fish screen device at the entry point of this diversion does not meet the current NMFS criteria, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 18

RBFAT Score: 5




Fish Barrier Issue 




                    Map symbol 45
	Location:
	River mile 1.1 of Glade Fork



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Agriculture



	Problem summary:
	The push-up dam at this location has a fish passage problem.



	Habitat/water concerns:
	The dam has poor fish passage and limits fish from freely accessing two miles of habitat upstream.



	Contributing factors:
	There is no fish screen device at the entry point of this diversion, potentially increasing the mortality of juvenile salmonids.



	Comments:
	WCWC Ranking: High

ODFW Score: 4

RBFAT Score: 5

ODFW has no information about the ownership or use of this diversion dam.




Roads

Action

Promote management strategies that lower the impact of roads on the hydrologic function of the watershed.

Issue
Roads play a critical role in intercepting ground and surface water, which decreases the ability of the watershed to store water. This is primarily due to soil compaction and roadside ditches, which increases the rate of runoff (and the frequency of flash flood events). Roads also cause erosion as the result of destabilizing slopes, removing roadside vegetation, and in some cases using under-sized culverts. This erosion can increase sediment levels in the substrate of streambeds, which can impair the spawning success of fish. As well, roads create fish barrier problems when culverts are improperly placed or damaged. Channelization can also result when roads and bridges impede the natural movement of the stream. Roads located in close proximity to streams also infringe upon riparian function. 

Roads located on steep, forested lands within the watershed are major contributors to the concerns mentioned above. These roads also cause habitat fragmentation, reducing the watershed’s ability to support wildlife and vegetation communities. A majority of these roads are used for accessing public and commercial lands for both timber harvesting and fire management. The Munger Creek drainage is one such example. It is less than 7 square miles in size, yet it has over 34 miles of commercial forest roads. There are seven other drainages in the watershed with similar densities to Munger Creek. Overall, the watershed is 82.6 square miles with over 310 miles of roads, 269 of which are primarily used for forestry purposes. For more information, please see the Williams Creek Watershed Assessment, Table 24: Miles of Commercial Forest Roads in Williams Drainages.

The overall density of roads in the watershed (including forestry, county, and private roads) is approximately 5.14 miles per square mile of land. This complex network of roads juxtaposed with the watershed’s aquatic system has resulted in more than 140 stream crossings. This high number shows that many road and streams are in close proximity to one another. Please see the Road and Stream Intersections map on the following page for a better understanding of this relationship.

Tasks

· Inventory private roads and driveways to analyze their potential sediment contributions to waterways.
· Collaborate with the BLM on implementing the Williams Watershed Transportation Management Objectives to reduce road-related sediment problems. 

· Encourage land managers to provide a minimum of annual road maintenance and winterizing, including grading and culvert inspection.

Involvement Needed

[image: image25.wmf][image: image26.wmf]0
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Bureau of Land Management, commercial timber companies in the watershed (Boise Cascade, Superior Lumber, Spalding and Son, and Indian Hill), Josephine County Public Works, private landowners

Sediment

Action 

Promote management practices that restore areas with sediment source problems and protect those sensitive to erosion.

Issue

High levels of fine sediment deposited in streambeds can have a negative effect on spawning fish. Sedimentation greater than 20% in riffle habitat exceeds the ODFW benchmark and can reduce the survival of eggs and impair embryo development. When sediment levels increase, there is also typically a decrease in the abundance of invertebrates, which affects food availability for fish. As well, sediment can fill stream pools, decreasing pool depth and reducing critical habitat for juvenile salmonids. Cool water in these deep pools is an important refuge when low summer flows and high water temperatures affect fish survival the most.

Nine sediment source locations were identified during the Condition Evaluation. These sites are located primarily on steep, forested lands throughout the watershed. The sediment problems at many of these sites are likely associated with a road failure or a timber-related activity. Practices such as skidding and yarding can cause disturbances to the forest floor by exposing and compacting soils, which greatly increase the potential for erosion. To prevent soil from reaching watercourses, such activities should be avoided in close proximity to streams and on steep, unstable slopes. By improving forest conditions in the higher elevations of the watershed, sediment loads will have less of an impact on fish habitat downstream. Of the nine sediment source locations described in this section, particular attention should be given to those located in the East Fork subwatershed. Streams in this area have the heaviest sediment loads in the Williams Creek Watershed based on ODFW stream habitat surveys (1995).

In addition to these forestry-related problems, there is a significant amount of erosion in the lower elevations of the watershed. In many cases, properties have erosion problems caused by inadequate drainage or surfacing of private driveways. As well, water quality can be affected by poorly placed culverts, damaged drainage structures, or a number of other potential problems caused by roadside ditches. Although there is not enough data to determine which sites are contributing to sediment loading in the streams, it is still necessary to address this issue on a watershed-wide basis. 

Tasks

· Conduct a characterization of sediment source types (i.e. mass wasting, surface erosion, forest harvest, grazing, agriculture and development) in order to identify, describe, and map erosion potential of each drainage in the watershed.

· Continue to expand the Winter Turbidity Monitoring Program in conjunction with the Applegate River Watershed Council to determine which areas in the watershed are contributing the highest amounts of sediment to streams.

· Educate new and existing streamside residents about activities that cause erosion and offer methods to avoid or mitigate erosion problems by collaborating on sediment reduction projects.

· Collaborate with the BLM, the Southern Oregon Timber Industry Association, and timber companies who own lands in the watershed to better determine possible sediment sources and develop strategies for decreasing erosion problems.

Involvement Needed

Bureau of Land Management and commercial timber companies in the watershed, including Boise Cascade, Superior Lumber, Spalding and Son, and Indian Hill
[image: image27.wmf]0
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Photo:  Washout on BLM Road # 39-5-22 in the Glade Fork drainage, caused by a plugged, undersized culvert.
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Sediment Issue 





        
           Map symbol 8
	Location:
	Wallow Creek, approximately 0.5 mile up BLM Road # 38-5-17 from upper Powell Creek Road



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM lands, mature-growth forest



	Problem summary:
	A debris flow landslide that occurred in Wallow Creek during the 1997 flood has not developed adequate vegetation cover and continues to deposit sediment into the stream.



	Habitat/water concerns:
	Increased sediment loads, affecting spawning and rearing habitat downstream and in Powell Creek.



	Contributing factors:
	Unknown



	Field observations:
	This site was observed in May 2000, and the landslide does appear to be stabilizing.



	Comments:
	BLM is currently decommissioning roads above this landslide.




Sediment Issue 





                       Map symbol 9
	Location:
	The North Fork tributary of Munger Creek



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	A private timber company owns 240 acres of land located in reach 1. Reach 2 is owned by the BLM. The forest type in this area is a mix of recently harvested, young, and mature-growth timber.



	Problem summary:
	The percentage of sediment in the substrate exceeds ODFW fish habitat standards in reach 1. There is no data available for sediment amounts in reach 2.



	Habitat/ water concerns:
	Due to the steepness of the valley, this drainage is particularly prone to having large amounts of sediment enter the system when soil and vegetation components are disturbed. Large sediment loads entering the North Fork tributary will eventually be transported into Munger Creek, which may disrupt critical coho salmon spawning habitat. 



	Contributing factors:
	Timber-related activity may be contributing to the sediment problem.  Road-related sediment is also suspected due to the high road density and presence of granitic soil in the area. 

The narrow riparian zone along North Fork and the close proximity of logging skid roads to the creek may be factors contributing to high sediment loads.



	Field observations:
	The percentage of fine sediment in the substrate was recorded at 35% in reach 1 during the 1995-96 ODFW stream habitat survey.




Sediment Issue 





                    Map symbol 10
	Location:
	West Fork, reach 5 and 6 



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Medium-Small



	Fish use:
	steelhead (reach 5), cutthroat trout (reach 5 and 6)



	Land use:
	Private timber companies and Josephine County own 770 acres of forested land used primarily for timber extraction in both reach 5 and 6 of the West Fork and in the headwaters region of this drainage.



	Problem summary:
	Timber-related activity and the high road density throughout this drainage may be increasing sediment loads in the stream and affecting fish habitat.



	Habitat/ water concerns:
	The stream lacks habitat complexity due to a low frequency of pools and low amounts of large woody debris.



	Contributing factors:
	Exact sediment source locations need to be determined, and more data is needed on sediment levels in the substrate in order to determine specific contributing factors.



	Field observations:
	Reach 5 and 6 of the West Fork have low amounts of both young and mature conifers in the riparian zone, and both pool frequency and large woody debris are below the desired ODFW benchmark. Also, sediment is flowing down ‘Section 19’ Road and being deposited into the West Fork.




Sediment Issue 





                    Map symbol 11
	Location:
	Tree Branch Creek



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Land in reach 1 is owned by the BLM. Land located in reach 2 is owned primarily by a private timber company. 



	Problem summary:
	Large amounts of sediment have been deposited on the channel bottom throughout reach 1. The percentage of fine sediment in the substrate was recorded at 45% in the first reach; sediment data for reach 2 is not available.



	Habitat/ water concerns:
	Due to the steepness of the valley, this drainage is particularly prone to having large amounts of sediment enter the system when soil and vegetation components are disturbed.



	Contributing factors:
	Timber-related activity in reach 1 and 2 may be contributing to the sediment problem. The high road density and presence of granitic soil is most likely contributing to the sediment problem. Several logging skid roads cross the creek without culverts and are probably the source of much of the fine sediment.



	Field observations:
	Sediment data for this tributary was collected during the 1995-96 ODFW stream habitat survey.



	Comments:
	Tree Branch Creek needs to be surveyed again to determine exact sediment source locations, especially where skid roads intersect the stream.




Sediment Issue 





    
        Map symbol 12
	Location:
	Bill Creek, reach 1 and 2 



	Channel type:
	Channel habitat types range from a moderately steep, narrow valley channel to very steep headwaters.



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Land use is a mix of second-growth and mature-growth timber, located on a private timber company’s property.



	Problem summary:
	Large amounts of sediment have been deposited on the channel bottom throughout reach 1 and 2, and stream temperatures are borderline supportive of salmonids.



	Habitat/ water concerns:
	Due to the steepness of the valley, this drainage is particularly prone to having large amounts of sediment enter the system when soil and vegetation components are disturbed. This was particularly evident after the ’97 flood, which resulted in extensive bank erosion and down cutting of the channel.



	Contributing factors:
	Timber-related activity and the high road density throughout this drainage may be contributing to sediment and fish habitat problems in Bill Creek. 



	Field observations:
	The percentage of fine sediment in the substrate of reach 1 and 2 were at 30% and 25% respectively, according to 1995 ODFW stream surveys.

BLM is currently treating infected Port-Orford Cedar in the area.



	Comments:
	Bill Creek needs to be surveyed to determine more exact sediment source locations.




Sediment Issue 





        
        Map symbol 13
	Location:
	Right Hand of the West Fork, reach 2

 

	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	A commercial timber company owns land located in reach 1 and in the lower portion of reach 2. BLM owns the majority of lands surrounding this property in the Right Hand drainage.



	Problem summary:
	Large amounts of sediment have been deposited on the channel bottom throughout reach 1. 



	Habitat/ water concerns:
	Due to the steepness of the valley, this drainage is particularly prone to having large amounts of sediment enter the system when soil and vegetation components are disturbed.



	Contributing factors:
	Recent timber-related activity in this reach may be contributing to the sediment problem. Sediment in reach 2 is probably originating from active landslides associated with logging skid roads (ODFW 1995).



	Field observations:
	The percentage of fine sediment in the substrate was recorded at 31% in reach 2 during the 1995-96 ODFW stream habitat survey.



	Comments:
	Survey reach 2 of Right Hand Fork to determine exact sediment source locations.




Sediment Issue 





        
        Map symbol 14
	Location:
	Reaches 1 through 5 of the East Fork 



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Medium



	Fish use:
	coho salmon, steelhead, cutthroat trout



	Land use:
	Land along reaches 1 and 2 are classified as rural residential and agricultural. Reaches 3 and 4 are privately owned, forested lands. 

Reach 5 is primarily owned by the BLM with some private holdings.



	Problem summary:
	The percentage of sediment in the substrate is critically high throughout the entire East Fork, especially in reaches 4 and 5. 



	Habitat/ water concerns:
	Based on the ODFW benchmark for gravel in the stream bed, the East Fork is suitable for providing spawning habitat for salmon, provided it is not embedded with fine sediment.



	Contributing factors:
	Heavy grazing and bank erosion in reach 2, and timber-related activity in reaches 3, 4, and 5 may be contributing to the sediment problem. Road-related sediment is also suspected due to the high road density in the area.



	Field observations:
	Sediment data for the East Fork was collected during the 1995-96 ODFW stream habitat survey. The percentage of fine sediment in riffles was recorded at 26%, 28%, 25%, 49%, and 50% respectively in reaches 1 through 5. Bank erosion was recorded at 52% in reach 2. 



	Comments:
	To determine exact sediment sources, survey for landslides and areas where timber has been harvested from steep slopes. 

Survey where roads intersect streams in the drainage.

Survey riparian areas using recent aerial photographs to determine breaks in habitat continuity.

Monitor turbidity levels in each reach throughout the year.




Sediment Issue 





     
        Map symbol 15
	Location:
	BLM Road # 39-5-2, a half mile past the locked gate at the upper end of Panther Gulch Road.



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM lands, second-growth forest



	Problem summary:
	A plugged culvert caused a portion of this road to wash out. The culvert has since been replaced, but the new road material has not stabilized and sediment continues to enter the stream.



	Habitat/water concerns:
	Sediment loading downstream, which can affect spawning and rearing habitat for fish.



	Contributing factors:
	The cut slope and fill slope of the road are lacking adequate vegetative cover. Decomposed granitic soils are predominate at this site.



	Field observations:
	Arc-shaped cracks are evident along the new fill material. Gullies are also visible along both sides of the road as well as through the road.



	Comments:
	This erosion problem needs attention before another landslide occurs.




Sediment Issue 





                    Map symbol 16
	Location:
	BLM Road # 39-5-14, past the locked gate



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM, second-growth forest



	Problem summary:
	Erosion is occurring as a result of the ditch on the up-slope edge of the road filling with sediment. This sediment has plugged a culvert, which is causing run-off to be diverted directly onto the roadbed, then into the stream.



	Habitat/water concerns:
	High sediment loads in the stream negatively affect the spawning and rearing habitat of fish.



	Field observations:
	Landslides have occurred just up the road from this site, evidence of slope instability along the road.



	Comments:
	Due to the unstable nature of this area, this erosion problem needs attention before another landslide occurs.




Sediment Issue 






        Map symbol 17
	Location:
	BLM Road # 39-5-22 near Glade Fork (The problem begins 2.25 miles up the road and continues for approximately 1 mile.)



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	steelhead, cutthroat trout



	Land use:
	The majority of the drainage is owned by BLM with some private holdings in the lower reach. The forest is a combination of partially cut and second growth timber in the first reach, and mature growth timber in the headwaters.



	Problem summary:
	The road has extensive erosion problems as a result of failed culverts. The percentage of sediment in the substrate is critically high in reach 1 and 2 of Glade Fork.



	Habitat/ water concerns:
	Due to the granitic soils and steepness of the valley, this drainage is particularly prone to having large amounts of sediment enter the system when soil and vegetation components are disturbed. Road washouts at the above mentioned river crossings are causing large amounts of sediment to enter in Glade Fork.



	Contributing factors:
	The culvert located 2.5 miles up BLM Road # 39-5-22 is plugged with debris, which has caused a major landslide and extensive erosion down slope. One mile up the road from this sediment problem are two more failed culverts on Glade Fork that have resulted in  landslides.



	Field observations:
	The percentage of fine sediment in the substrate was recorded at 48% in reach 1 and 35% in reach 2 during the 1995-96 ODFW stream habitat survey.




Sediment Issue 





                    Map symbol 18
	Location:
	The lower reach of Pipe Fork



	Channel type:
	Steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat rout



	Land use:
	Land located in the lower portion of the Pipe Fork drainage is owned by Josephine County. BLM and USFS have ownership of the headwaters area.  The land type in this drainage is a combination of partially cut and mature growth forest.



	Problem summary:
	In the lower reach of Pipe Fork, the percentage of sediment in the substrate exceeds ODFW fish habitat standards. 



	Habitat/water concerns:
	Due to the steepness of the valley, this drainage is particularly prone to having large amounts of sediment enter the system when soil and vegetation components are disturbed.



	Contributing factors:
	Timber-related activity on very steep slopes in the lower portion of the drainage may be contributing to the high sediment amounts in the stream. Road-related sediment is also suspected due to the topography and granitic soils in the area. 



	Field observations:
	The percentage of fine sediment in the substrate was recorded at 41% in reach 1 during the 1995-96 ODFW stream habitat survey. (Reach 1 of Pipe Fork is labeled reach 6 of the East Fork on the survey.) An old, un-maintained road traverses the slope on the north side of the creek. The roadbed is eroding and carrying sediment down slope and into the stream.




Sediment Issue 





                    Map symbol 19
	Location:
	BLM Road # 39-5-15 



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	BLM, second-growth forest



	Problem summary:
	Sediment is being deposited in six tributaries of Clapboard Gulch as a result of soil eroding from the cut-slope side of the road. 



	Habitat/water concerns:
	High sediment loads in the stream negatively affect the spawning and rearing habitat of fish.



	Contributing factors:
	The steepness of the cut-slope exceeds the ability of the soil to hold together, causing substantial amounts of erosion. This sediment is then transported along the road and into the streams when rainfall is heavy.



	Field observations:
	The lower 2 miles of this road intersects a number of tributaries in the Clapboard Gulch drainage, all of which show signs of sedimentation.



	Comments:


	During heavy storm events, sediment is probably flushed through the Clapboard Gulch drainage and then into the East Fork of Williams Creek.




Channel Modifications

Action

Assess streams with channel modifications and develop strategies for improving their hydrologic function.

Description
A channel modification is a man-made alteration that influences channel geomorphology and often disrupts biotic function. Modifications include dams, roads, bridges, riprap, ditches, culverts, in-stream mining, in-stream ponds, levees, and other bank stabilization efforts. Channel modifications can move a stream from its natural channel, affect water velocity, reduce available habitat for aquatic organisms, and change water temperature. Modifications can also confine a stream to a single channel, causing down-cutting and reducing channel complexity.

In the Williams Creek Watershed, there are over one hundred channel modifications documented in the Watershed Assessment. Of these, eight have been selected for the Action Plan based on their impacts to the aquatic health of the watershed. These modifications include in-stream impoundments and diversions that have terminated or altered the natural course for a number of tributaries in the watershed. Many of these impoundments were constructed in the early part of the century to divert water for hydrologic mining. Today they are used primarily for irrigating agricultural lands. These modifications are contributing to a loss of fish habitat, blocking fish passage, increasing water temperature, and possibly allowing non-native fish species to enter streams.

Please see the condition summaries of these modifications located within the following drainages: Lower Williams Creek, Williams Creek, Powell Creek, China Creek, and the West Fork.

Tasks

· Further assess the eight channel modifications described above to determine their specific impacts to streams, fish, and water quality.

· Develop an outreach program that educates landowners with stream impoundments about fish-friendly alternatives. 

· Work with Josephine County to design environmentally compatible solutions to ‘downtown’ Williams flooding issues.  

Involvement Needed

Local landowners, US Army Corps of Engineers, Oregon Division of State Lands
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Photo:  Whisky Gulch, a tributary in the Lower Williams Creek drainage, is terminated by an irrigation diversion.
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Channel Modification Issue 



                    Map symbol 46
	Location:
	Whisky Gulch



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	Unknown



	Land use:
	Lands adjacent to Whisky Gulch are used for agriculture.



	Problem summary:
	The stream has been diverted from its original channel into the New Berryman irrigation ditch. 



	Habitat/water concerns:
	Diverting water out of the watershed may contribute to low stream flows in the lower portion of Williams Creek.



	Contributing factors:
	This ditch irrigates agricultural lands outside the natural watershed boundary.



	Field observations:
	Please see the aerial photograph located on page 70.




Channel Modification Issue 



                    Map symbol 47
	Location:
	The flood management and hydrologic analysis area for downtown Williams, including tributaries located in the downtown area.



	Channel type:
	Low gradient, confined channels; and moderate gradient, moderately confined channels



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Rural residential and agricultural lands



	Problem summary:
	Flooding is a serious problem for property owners in downtown Williams, as a result of diverting streams from their historic channels into irrigation ditches, impoundments, and roadside ditches.



	Habitat/water concerns:
	Blue Jay Creek, Banning Creek, and Butcher Creek are three streams in the hydrologic analysis area that have been diverted from their original stream channels.



	Contributing factors:
	Historically, natural stream courses and wetlands may have reduced the impacts of large flood events. These streams and wetlands have since been modified into ponds and ditches, which tend to overflow during heavy rains.

Butcher Creek has two diversion dams (located at river mile 0.6 and 1.0) that may restrict cutthroat trout from accessing 1.6 miles of habitat upstream. 



	Field observations:
	The two dams on Butcher Creek were last inspected by ODFW on May 9, 1998.



	Comments:
	Determine the feasibility of rehabilitating Banning and Blue Jay Creeks and re-establishing wetlands in the area.




Channel Modification Issue 



                    Map symbol 48
	Location:
	Bamboo Gulch



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	Unknown



	Land use:
	Agricultural and rural residential



	Problem summary:
	The stream channel has been impounded, and the resulting pond appears to terminate the entire flow of the creek during summer months.



	Habitat/water concerns:
	The impoundment restricts natural stream flow and eliminates fish habitat.



	Contributing factors:
	Bamboo Gulch was historically used for hydrologic mining, and mine tailings can still be seen in the stream channel. 



	Field observations:
	The farm below the impoundment may be having problems with erosion. A forest fire burned through Bamboo Gulch in 1987.



	Comments:
	Determine what the current use of the pond is and what implications it may have on the overall health of the stream.

Survey Bamboo Gulch to determine fish use and fish habitat both upstream and downstream from the impoundment.

Verify if sediment loading is a problem resulting from the impoundment and whether the sediment reaches Williams Creek.




Channel Modification Issue 



                    Map symbol 49
	Location:
	Cherry Gulch



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	Unknown



	Land use:
	Agriculture and rural residential



	Problem summary:
	Cherry Gulch has been impounded and is being diverted from its original stream channel. 



	Habitat/water concerns:
	The impoundment restricts natural stream flow and eliminates fish habitat.



	Contributing factors:
	Unknown—there is little information available about this site.



	Comments:
	Determine what the current use of the pond is and what implications it may have on the overall health of the stream.

Survey Cherry Gulch to determine fish use and fish habitat both upstream and downstream from the impoundment.




Channel Modification Issue 



                    Map symbol 50
	Location:
	Panther Gulch



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	Unknown



	Land use:
	Agriculture and rural residential



	Problem summary:
	Panther Gulch has been impounded and diverted from its original stream channel.



	Habitat/water concerns:
	The impoundment restricts natural stream flow and eliminates fish habitat.



	Contributing factors:
	Erosion resulting from logging practices upstream may be increasing sediment loads of the stream.



	Comments:


	Determine what the current use of the pond is and what implications it may have on the overall health of the stream.

Survey Panther Gulch to determine fish use and fish habitat both upstream and downstream from the impoundment.




Channel Modification Issue 


 
                    Map symbol 51
	Location:
	Camp Meeting Creek



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	Unknown



	Land use:
	Agriculture



	Problem summary:
	The stream channel has been modified by an impoundment for an in-stream pond and has been diverted from its original channel. 



	Habitat/water concerns:
	There is no fish habitat downstream from the impoundment due to the altered course of the stream. There is also heavy sediment loading in the impoundment possibly resulting from erosion upstream.



	Contributing Factors:
	The man-made impoundment and present watercourse are factors contributing to the channel modification problem.



	Field observations:
	The creek runs dry by the end of May and doesn’t begin flowing again until 4 to 6 inches of rain have fallen in a 6-10 day period.



	Comments:
	There is a possibility of transferring agricultural water rights to the private well and removing the impoundment. 

Stream flow data, particularly the timing of water yield, is needed for Camp Meeting Creek to determine its viability for supporting fish. 




Channel Modification Issue 



                    Map symbol 52
	Location:
	Davidson Creek



	Channel type:
	Moderate gradient, moderately confined channel



	Stream size:
	Small



	Fish use:
	Unknown



	Land use:
	Agriculture



	Problem summary:
	The lower reach of this stream has been diverted from its original channel and it is currently flowing in a roadside ditch before entering into the West Fork.



	Habitat/water concerns:
	The roadside ditch has little shade and consequently water temperatures may increase before flowing into West Fork. Sediment levels also appear to be high.



	Contributing factors:
	The stream may have originally been diverted to keep it from interfering with a historic irrigation ditch that intersects the original stream channel.



	Field observations:
	The roadside ditch is too small for handling the carrying capacity of large storm events and it floods on a yearly basis. 

The original stream channel is located on one private property.



	Comments:
	Collaborate with the landowner to develop an approach to returning the stream to its original stream channel. 

Developing sediment traps would reduce sediment loads before they enter the West Fork of Williams Creek.




Channel Modification Issue 



                    Map symbol 53
	Location:
	Lower China Creek



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small



	Fish use:
	steelhead



	Land use:
	The upper portion of the drainage is forested land owned by the BLM. The lower reach is private agricultural and rural residential properties.



	Problem summary:
	China Creek has been diverted from its original stream channel into a large in-stream impoundment that drains into a man-made ditch before flowing into the West Fork of Williams Creek.



	Habitat/water concerns:
	The lower stretch of China Creek now flows through approximately 2 miles of pastureland, which has marginal riparian habitat. This may affect stream temperatures and increase sediment loads, due to a lack of streamside vegetation for providing shade and stabilizing banks. 



	Contributing Factors:
	The stream has been diverted for irrigation purposes.



	Field observations:
	The diversion has extended the length of China Creek by approximately 1 mile.




Non-point Source Nutrient Pollution

Action

Reduce nutrient pollution in streams by increasing local citizen participation in outreach and monitoring programs.
Issue

Earlier action opportunities describe water quality issues relating to temperature, sediment, and stream flow. This category reflects water quality concerns associated with non-point source nutrient pollution. Nutrient pollutants that negatively affect water quality include nitrate and phosphate. Increased levels can promote algae growth, which decreases the amount of dissolved oxygen in streams. This can in turn affect fish survival, especially the early life stages of salmonids. Nutrient pollution occurs primarily when heavy rains sweep nutrients into streams and rivers. The problem tends to be worse in areas that have high erosion, because pollutants bind to sediment particles that are transported during run-off. As well, groundwater can be affected by nutrient pollution, particularly in areas with highly permeable soils, such as the granitic soils present in the Williams Creek Watershed.

Agricultural run-off and leaky septic tanks are known contributors of this water quality problem, however the extent to which these factors contribute to water quality degradation in the Williams Creek Watershed is undetermined. Still, nutrient pollution can occasionally be a problem in Williams Creek, West Fork, East Fork, and Munger Creek. These creeks have periodically high or moderately high levels of nitrate, as was recorded by the Applegate River Watershed Council during their 1997-98 stream surveys. Of their seven sampling sites in the watershed, six were found to exceed screening level standards. Significant algal blooms were also recorded in the lower reaches of the East and West Forks of Williams Creek in the spring of 1999, providing further evidence that these streams may periodically be affected by nutrient pollution.

Tasks
· Expand nitrate testing along priority streams in the watershed in collaboration with the Applegate River Watershed Council’s water quality monitoring program.

· Develop an outreach program that encourages streamside landowners to monitor their streams for algal blooms and possible nutrient pollution sources.

· Develop an outreach program that educates landowners about maintaining septic tanks to help reduce possible sources of water contamination.

· Develop an outreach program that educates farmers and ranchers about the harmful effects of livestock-related nutrient pollution and ways to prevent it.
· Work with farmers and other commercial interests who have high concentrations of domestic livestock to control and appropriately treat waste runoff.
Involvement Needed

Local residents, DEQ, Applegate River Watershed Council

Wetlands

Action

Identify priority wetlands and develop strategies for improving their function in the watershed.

Issue

Wetlands provide natural flood control, improve water quality, recharge groundwater, stabilize stream flows, filter pollutants, and enhance habitat for fish and wildlife. Floodwaters flowing into properly functioning wetlands can be slowed and temporarily stored, reducing peak flows and flooding downstream.  Reducing the velocity of floodwaters allows water to infiltrate into the soil, which is then slowly released, delaying its movement downstream.  
A majority of wetlands historically found in the Williams Creek Watershed have been drained for various reasons. The loss of these wetlands has contributed to an overall decrease in the watershed’s hydrologic function.

Ninety-two percent of the wetlands in the watershed are located below 1800 feet. Seventy-five percent of these wetlands are located in agricultural and rural residential areas. Irrigation and roadside ditches drain a majority of these areas that were once periodically saturated with water. This ditch system has replaced a number of wetlands, which would have stored water, allowing it to slowly infiltrate back into the aquatic system.

Tasks
· Conduct field studies to identify and prioritize wetlands for protection and/or restoration opportunities
· Identify drained wetland areas where cooperative projects with landowners could lead to temporary or permanent reclamation of wetlands.

· Determine the feasibility of enhancing man-made impoundments to serve as both water storage and wetland habitat.

Involvement Needed
Landowners, Josephine County, USDA, DSL

Assessment Opportunities

Action

Assess drainages in the watershed that have little data available for water quality, stream habitats, and riparian conditions to determine if protection or restoration activities are needed.

Issue
Of the sixteen drainages in the Williams Creek Watershed, six have little assessment data available. For each of these drainages, information is needed for fish habitat, water chemistry, and riparian vegetation types in order to better understand their relation to the overall health of the watershed. 

Please see the condition summaries for each assessment opportunity within the following drainages:  Pennington Creek, China Creek, Marble and Mule Gulch, Goodwin Creek, Clapboard Gulch, and Rock Creek.

Tasks
· Survey stream habitats using ODFW protocols. For each stream noted above, data is needed for percent shade, bank erosion, large woody debris, side channels, and the condition of riffle and pool habitats. 

· Survey riparian habitats using ODFW protocols. Specific data is needed for the age composition and density of deciduous and conifer trees, including understory habitats.

· Assess water quality using DEQ protocols. Specific data is needed for temperature, nutrients, dissolved oxygen, and turbidity.

Involvement Needed

ODFW, DEQ, BLM, private landowners
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Assessment Opportunity 





	Location:


	Pennington Creek 

	Channel type:
	Channel habitat types range from a moderately steep, narrow valley channel to very steep headwaters.



	Stream size:
	Small



	Fish use:
	steelhead in the lower reach



	Land use:
	Land use is a mix between forestry, agriculture and rural residential. 



	Problem summary:
	No assessment data have been collected in this drainage for fish habitat, water temperature, chemistry, and riparian vegetation types.



	Habitat/water concerns:
	Fish habitat may be impaired due to the high road density associated with timber-harvest activity and the agricultural land use in the drainage.



	Contributing factors:


	Unknown—there is currently no information available.



	Comments:
	Survey channel and riparian habitats using ODFW protocols.

Monitor water temperature and chemistry using DEQ protocols.




Assessment Opportunity 





        

	Location:
	China Creek



	Channel type:
	Moderately steep narrow valley channel



	Stream size:
	Small



	Fish use:
	steelhead



	Land use:
	The upper portion of the drainage is forested land owned by the BLM. The lower reach is private agricultural and rural residential properties.



	Problem summary:
	No assessment data has been collected in this drainage for fish habitat, water temperature, chemistry, and riparian vegetation types.



	Habitat/water concerns:
	Due to the high road density and the high percentage of agricultural land use, sediment and nutrient amounts may be affecting water quality in the stream.



	Contributing factors:
	Unknown—there is currently no information available.



	Comments:
	Survey channel and riparian habitats using ODFW protocols.

Monitor water temperature and chemistry using DEQ protocols.




Assessment Opportunity 





        

	Location:
	Marble Gulch and Mule Gulch 



	Channel type:
	Channel habitat types range from a moderately steep, narrow valley channel to very steep headwaters.



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	The upper portion of the drainage is forested land owned by the BLM. Private agricultural and rural residential properties are located lower in the drainage.



	Problem summary:
	No assessment data have been collected in this drainage for fish habitat, water temperature, chemistry, and riparian vegetation types.



	Habitat/water quality concerns:
	Due to the high road density, as a result of timber-related activity in the headwaters and the high percentage of agricultural land use in the low lands, sediment and nutrient amounts may be affecting water quality in the stream.



	Contributing factors:
	Unknown—there is currently no information available.



	Comments:
	Survey channel and riparian habitats using ODFW protocols.

Monitor water temperature and chemistry using DEQ protocols.




Assessment Opportunity 





        

	Location:
	Goodwin Creek 



	Channel type:
	Channel habitat types range from a moderately steep, narrow valley channel to very steep headwaters.



	Stream size:
	Small



	Fish use:
	cutthroat trout



	Land use:
	Land ownership is a mix between the BLM, Josephine County, and a private timber company with a number of small private holdings lower in the drainage.



	Problem summary:
	No assessment data has been collected in this drainage for fish habitat, water temperature, and water chemistry.



	Habitat/water concerns:
	Fish habitat in Goodwin Creek may be impaired due to the high road density, the high percentage of agricultural land use, channel modifications, and timber-harvest activity in the drainage.



	Contributing factors:
	Unknown—there is currently no information available.



	Field observations:
	There is an infected stand of Port-Orford cedar in the headwaters of Goodwin Creek.



	Comments:
	Survey channel and riparian habitats using ODFW protocols.

Monitor water temperature and chemistry using DEQ protocols.




Assessment Opportunity 





 
	Location:
	Clapboard Gulch 



	Channel type:
	Moderately steep, narrow valley channel



	Stream size:
	Small, seasonal



	Fish use:
	Unknown



	Land use:
	A majority of the land use type is forestry with some agriculture and rural residential properties. Ownership is a mix between the BLM, Josephine County, a private timber company, and other small private holdings.



	Problem summary:
	No assessment data has been collected in this drainage for fish habitat, water temperature, chemistry, and riparian vegetation types.



	Habitat/water concerns:
	Due to the high road density, high presence of granitic soil, and moderate amount of agricultural land use, sediment and nutrients may be affecting water quality in the stream.



	Contributing factors:
	A 2,200-foot section of riparian area is exposed to livestock in the lower portion of this drainage, which may be a factor affecting water quality (See map symbol 7.)



	Comments:
	Survey channel and riparian habitats using ODFW protocols.

Monitor water temperature and chemistry using DEQ protocols.




Assessment Opportunity

	Location:
	Rock Creek



	Channel types:
	Channel habitat types range from a moderately steep, narrow valley channel to very steep headwaters.



	Stream size:
	Medium-Small



	Fish use:
	cutthroat trout



	Land use:
	BLM and two commercial timber companies own the majority of land in the drainage, and a number of private holdings are located lower in the drainage.



	Problem summary:
	No assessment data has been collected in this drainage for fish habitat, water temperature, and water chemistry.



	Habitat/water concerns:
	Due to the high road density and presence of granitic soil, high sediment amounts may be a problem in the stream. Timber-harvest activity in the central portion of the drainage may be a factor limiting fish habitat and watershed function.



	Contributing factors:
	Unknown—there is currently no information available.



	Field observations:
	Riparian areas in the headwaters have a high potential for recruiting large woody debris into the stream.



	Comments:
	The Rock Creek drainage should be a high priority for field assessments. A majority of the headwaters is a designated Research Natural Area under BLM jurisdiction, however the central part of the drainage has been heavily logged. This area has a high road density and many of the roads are in close proximity or intersect Rock Creek. 

Survey channel and riparian habitats using ODFW protocols.

Monitor water temperature and chemistry using DEQ protocols




Priority Action Items

Introduction

In developing a strategic plan for the watershed, the action plan committee and technical advisory team prioritized a detailed list of action items. Action items are a result of integrating tasks from the eleven categories of issues and action opportunities found in Chapter 1. These tasks were originally developed to address possible ways of improving both site-specific and watershed-wide conditions developed during Condition Evaluation. Once a final list of action items was established, they were then organized into protection, restoration, outreach, or monitoring categories. These categories provide the foundation for the Watershed Health Strategy by establishing the types of approaches needed to successfully improve watershed conditions. The purpose of prioritizing action items is not to simply rank the order in which activities are to be implemented, but to provide a basis for developing a long-term working strategy. 

Process

The prioritization process is based on each action item’s level of improving a specific environmental condition and its social and economic feasibility. Action items were evaluated based on these three categories and a final score was calculated for each item. These final scores determined their general priority for implementation.

The Social category is based on the likelihood of local citizens and/or agencies participating in the implementation of each action item. The Economic category is based on the likelihood of funding projects associated with each action. The Environmental category is based on the level of effect each action has on improving a specific watershed condition. The rating scale for these categories is from 1 to 4, with a higher number representing greater feasibility or effectiveness. The final score for each action item was determined by averaging the scores from each category.

The following tables show the results of the prioritization process. Tables 1, 2, and 3 show final scores for each priority action item. Tables 4 and 5 represent how final scores were determined by showing a breakdown of the social, economic, and environmental values for each item.

	Priority
	Action Items
	Score

	
	Protection (5 tasks)
	

	1
	Collaborate with public agencies and land trusts to designate critical headwater and downstream habitats for protection.
	2.98

	2
	Collaborate with landowners to establish conservation easements on private lands with high quality habitat.
	2.97

	3
	Collaborate with landowners to protect existing wetlands on their properties.
	2.90

	4
	Collaborate with property owners to refrain from cutting down streamside trees and to leave fallen trees and debris jams in the streams.
	2.47

	5
	Collaborate with streamside landowners to protect beaver, beaver ponds, and beaver dams in order to increase stream habitat complexity.
	2.05

	

	
	Restoration (9 tasks)
	

	1
	Work with owners of irrigation ditches to upgrade their fish screen devices and to encourage their participation in the fish screening cost-share program offered by ODFW.
	3.85

	2
	Collaborate with BLM and/or Josephine County to replace problem culverts with fish-friendly passages.
	3.53

	3
	Identify potential properties along priority streams where restoration efforts would be most effective, and encourage those landowners to participate in programs such as tree-planting and riparian-fencing.
	3.43

	4
	Collaborate with landowners on ways to enhance fish passage of diversion dams. Determine feasibility of improving fish passage based on financial and engineering limitations as well as the degree to which landowners are willing to participate.
	3.38

	5
	Collaborate with the BLM on implementing their ‘Williams Watershed Road Decommissioning Project,’ which would reduce the overall impact of roads in the watershed.
	3.18

	6
	Develop strategies with the Oregon Water Trust, ODFW, DEQ, OWRD, and local water users to increase the amount of in-stream water for fish by acquiring or leasing water rights.
	2.87

	7
	Work with landowners to reduce erosion problems by promoting the rehabilitation of private roads, driveways, gullies, and ditches that intercept ground and surface water.
	2.45

	8
	Identify drained wetland areas where cooperative projects with landowners could lead to temporary or permanent reclamation of wetlands.
	2.06

	9
	Collaborate with landowners who own in-stream impoundments to restore streams back to their natural flows.
	2.05


Table 1: Priority Protection and Restoration Action Items

Table 2: Priority Outreach Action Items

	Priority
	Action Items
	Score

	
	Outreach (10 tasks)
	

	1
	Work with Josephine County and local citizens to design environmentally compatible solution to ‘downtown’ Williams flooding issues.
	3.35

	2
	Develop outreach programs for streamside landowners that educate about the importance of riparian zones and ways to improve stream habitat on their properties (i.e. promoting the planting of native trees and shrubs, increasing the width of riparian buffer zones, and limiting the access of livestock to riparian areas).
	3.18

	3
	Develop an outreach program that educates water users on the importance of properly functioning fish screens, and other fish-friendly irrigation alternatives.
	3.00

	4
	Develop an outreach program that educates landowners with stream impoundments about fish-friendly alternatives.
	2.73

	5
	Encourage local citizens to become involved in conservation programs for their private lands (e.g. in-stream water rights, stewardship incentive programs).
	2.67

	6
	Collaborate with landowners on developing grazing management plans that address concerns associated with riparian health, and work with landowners to develop alternative watering techniques on sites where livestock use streams for accessing water.
	2.65

	7
	Collaborate with the BLM, the Southern Oregon Timber Industry Association, and timber companies who own lands in the watershed to better determine sediment sources and develop strategies for decreasing erosion.
	2.63

	8
	Develop an outreach program that educates landowners about the importance of reducing water contamination associated with livestock, herbicides, fertilizers, and septic tanks. Encourage streamside landowners to monitor their streams for algal blooms and possible nutrient pollution sources.
	2.52

	9
	Educate new and existing residents about activities that cause erosion and offer methods to avoid or mitigate erosion problems. Examples include encouraging private landowners to provide a minimum of annual road maintenance and winterizing, including grading and culvert inspection.
	2.48

	10
	Encourage landowners to adopt more efficient irrigation techniques (i.e. sponsor demonstration projects that educate landowners about water-conserving irrigation systems), and encourage the water master to become more involved with water rights issues associated with maintaining minimum stream flows.
	2.45


  Table 3: Priority Monitoring Action Items

	Priority
	Action Items
	Score

	
	Monitoring (10 tasks)
	

	1
	Evaluate all diversions in the watershed to determine site-specific recommendations for improving or installing fish screen devices.
	3.25

	2
	Monitor stream temperatures, turbidity, and water chemistry to help correlate the effects of breaks in riparian habitat continuity, bank erosion, and non-point source pollution. One example of this is to expand the Winter Turbidity Monitoring Program in conjunction with the ARWC.
	3.22

	3
	To determine exact sediment sources of the sites described in the Conditions Evaluation, survey where timber has been harvested from steep slopes and near aquatic ecosystems, and inventory roads, skids, and driveways to analyze their potential sediment contributions to waterways.
	2.98

	4
	Survey stream and riparian habitats using ODFW protocols for the six drainages in the watershed that have little data available. Information is need for percent shade, bank erosion, large woody debris, side channels, and the condition of riffle and pool habitats for each of these drainages 
	2.93

	5
	Monitor stream flows on Williams Creek, Powell Creek, West Fork, East Fork, and Munger Creek to determine optimum and minimum flows needed for summer rearing of salmonids. Evaluate stream flow and water rights information to determine if current minimum in-stream flow requirements are being met.
	2.67

	6
	Expand nitrate testing along priority streams in the watershed in collaboration with the Applegate River Watershed Council’s water quality monitoring program.
	2.67

	7
	Further assess the eight in-stream impoundments described in the Conditions Evalutation to determine their specific impacts to streams, fish, and water quality.
	2.67

	8
	Conduct a field study to identify and prioritize wetlands for protection and/or restoration opportunities.
	2.50

	9
	Conduct a characterization of sediment source types through the analysis of hydrologic soils and land use (i.e. mass wasting, surface erosion, forest harvest, grazing, agriculture and development) in order to identify, describe, and map erosion potential of each drainage. 
	2.47

	10
	Conduct an inventory and analysis of irrigation ditches to determine their influence on the watershed’s hydrologic cycle.
	2.17


	Social
	Econ
	Action Items
	Env

	
	Protection (5 tasks)
	

	2.2
	2.5
	Collaborate with public agencies and land trusts to designate critical headwater and downstream habitats for protection.
	4.0

	2.3
	2.6
	Collaborate with landowners to establish conservation easements on private lands with high quality habitat.
	4.0

	2.2
	2.9
	Collaborate with landowners to protect existing wetlands on their properties.
	3.6

	1.8
	2.1
	Collaborate with property owners to refrain from cutting down streamside trees and to leave fallen trees and debris jams in the streams.
	3.5

	1.5
	1.8
	Collaborate with streamside landowners to protect beaver, beaver ponds, and beaver dams in order to increase stream habitat complexity.
	2.9

	

	
	Restoration (9 tasks)
	

	3.4
	3.8
	Work with owners of irrigation ditches to upgrade their fish screen devices and to encourage their participation in the ODFW fish screening cost-share program.
	4.0

	3.6
	3
	Collaborate with BLM and/or Josephine County to replace problem culverts with fish-friendly passages.
	3.9

	2.8
	3.6
	Identify potential properties along priority streams where restoration efforts would be most effective.
	3.9

	2.5
	3.3
	Collaborate with landowners on ways to enhance fish passage of diversion dams. Determine feasibility of improving fish passage based on financial and engineering limitations as well as the degree to which landowners are willing to participate.
	4.0

	2.7
	2.8
	Collaborate with the BLM on implementing their ‘Williams Watershed Road Decommissioning Project,’ which would reduce the overall impact of roads.
	4.0

	1.6
	3.1
	Develop strategies with the Oregon Water Trust, ODFW, DEQ, OWRD, and local water users to increase the amount of in-stream water for fish.
	3.9

	2.5
	1.7
	Work with landowners to reduce erosion problems by promoting the rehabilitation of private roads, driveways, and ditches that intercept ground and surface water.
	3.2

	1.3
	1.9
	Identify drained wetland areas where cooperative projects with landowners could lead to temporary or permanent reclamation of wetlands.
	3.0

	1.2
	1.8
	Collaborate with landowners who own in-stream impoundments to restore streams back to their natural flows.
	3.2

	

	
	
	Outreach (10 tasks)
	

	3.6
	3.3
	Work with Josephine County and local citizens to design environmentally compatible solution to ‘downtown’ Williams flooding issues.
	3.2

	2.7
	2.8
	Develop outreach programs for streamside landowners that educate about the importance of riparian zones and ways to improve stream habitat on their properties.
	4.0

	2.8
	2.3
	Develop an outreach program that educates water users on the importance of properly functioning fish screens, and other fish-friendly irrigation alternatives.
	3.9

	2.4
	2.2
	Develop an outreach program that educates landowners with stream impoundments about fish-friendly alternatives.
	3.6

	2
	2.4
	Encourage local citizens to become involved in conservation programs for their private lands (e.g. in-stream water rights, stewardship incentive programs).
	3.6

	1.7
	2.8
	Collaborate with landowners on developing grazing management plans that address concerns associated with riparian health, and work with landowners to develop alternative watering techniques on sites where livestock use streams for accessing water.
	3.5


Table 4: Social, Economic, and Environmental Scores

Table 5: Social, Economic, and Environmental Scores

	Social
	Econ
	Action Items
	Env

	
	Outreach (continued)
	

	1.8
	2.2
	Collaborate with the BLM, the Southern Oregon Timber Industry Association, and timber companies who own lands in the watershed to better determine sediment sources and develop strategies for decreasing erosion.
	3.9

	1.9
	2.5
	Develop an outreach program that educates landowners about the importance of reducing water contamination associated with livestock, herbicides, fertilizers, and septic tanks. Encourages streamside landowners to monitor their streams for algal blooms and possible nutrient pollution sources.
	3.2

	2.5
	2.1
	Educate new and existing residents about activities that cause erosion and offer methods to avoid or mitigate erosion problems.
	2.9

	1.5
	2.1
	Encourage landowners to adopt more efficient irrigation techniques (i.e. sponsor demonstration projects that educate about water-conserving irrigation systems).
	3.8

	

	
	Monitoring (10 tasks)
	

	2.7
	3
	Evaluate all diversions in the watershed to determine site-specific recommendations for improving or installing fish screen devices.
	4.0

	2.5
	3.4
	Monitor stream temperatures, turbidity, and water chemistry to help correlate the effects of breaks in riparian habitat continuity, bank erosion, and pollution. 
	3.8

	2.9
	2
	To determine sediment sources of the sites described in the Conditions Evaluation, survey where timber has been harvested from steep slopes and near aquatic ecosystems, and inventory roads, skids, and driveways to analyze their potential sediment contributions to waterways.
	4.0

	2.6
	2.9
	Survey stream and riparian habitats using ODFW protocols for the six drainages in the watershed that have little data available. Information is need for percent shade, bank erosion, large woody debris, side channels, and the condition of riffle and pool habitats for each of these drainages 
	3.3

	2.1
	2.3
	Monitor stream flows on Williams Creek, Powell Creek, West Fork, East Fork, and Munger Creek to determine optimum and minimum flows needed for summer rearing of salmonids. Evaluate stream flow and water rights information to determine if current minimum in-stream flow requirements are being met.
	3.6

	2.3
	2.7
	Expand nitrate testing along priority streams in the watershed in collaboration with the Applegate River Watershed Council’s water quality monitoring program.
	3.0

	2.8
	2.1
	Further assess the eight in-stream impoundments described in the Condition Evaluation to determine their specific impacts to streams, fish, and water quality.
	3.0

	2
	2.5
	Conduct a field study to identify and prioritize wetlands for protection and/or restoration opportunities.
	3.0

	2.2
	1.8
	Conduct a characterization of sediment source types through the analysis of hydrologic soils and land use (i.e. mass wasting, surface erosion, forest harvest, grazing, agriculture and development) in order to identify, describe, and map erosion potential of each drainage. 
	3.3

	1.5
	2
	Conduct an inventory and analysis of irrigation ditches to determine their influence on the watershed’s hydrologic cycle.
	3.0


Watershed Health Strategy

Introduction

The following strategy has been designed to effectively improve the overall health of the Williams Creek Watershed. To achieve this goal, individual projects are planned to improve watershed conditions linked to the recovery of salmon, steelhead, and trout. The reason for this is not only to restore native fish in the watershed, but also to improve overall watershed health based on the success of these indicator species. 

Successful implementation of these projects will in turn connect a range of critical stream habitats needed for the successful spawning and rearing of native fish. These critical habitats are located primarily in the lower gradients of Williams Creek, West Fork, East Fork, Munger Creek, and Powell Creek. Floodplain habitats of these streams interact with headwater tributaries to create a unique aquatic system ideal for supporting the early life stages of salmonids. However, current and historical limitations in fish passage and habitat quality have greatly reduced the productivity of this system. For it to again support a healthy population of fish, projects must be designed to secure a well-distributed network of these essential habitats.

The Pacific Rivers Council (1996) recommends designing a strategy that takes into account five habitat types relevant to the Williams Creek Watershed. They include: focal, adjunct, nodal, critical contributing, and grubstake habitats. For a more conceptual understanding of natural resource issues in the watershed, these terms can be used to compare habitats based on their spatial distribution and importance to native fish. The arrangement of these habitats should be considered when determining where and what types of projects should to be implemented. The following briefly describes each habitat type and gives an example of how they interact in the Williams Creek Watershed:

Focal habitats are high-quality refuges that foster conditions ideal for the spawning and rearing of salmon. In the Williams Creek Watershed, these focal habitats are located primarily along a five-mile stretch of Williams Creek below the confluence of the East and West Forks. This area is considered ‘core’ coho habitat by ODFW. However, the current quality of riparian and stream habitats within this zone varies greatly. Of these, a 3,000-foot stream segment owned by Josephine County is considered to be one of the most ideal focal habitats in the watershed. 

Adjunct habitats are directly adjacent to focal habitats, but they have undergone human or natural disturbances and do not presently support a viable fish population. This habitat type is present downstream from the focal habitat on Williams Creek. Although adult salmon can access the ‘core’ habitat during higher stream flows, the lower sections of Williams Creek dry up entirely during the summer. As a result, a large portion of summer rearing habitat is eliminated. Habitat upstream from the ‘core’ coho habitat zone is also limited by poor fish passage and low channel complexity.

A nodal habitat is a biological hot spot spatially separated from focal or adjunct habitats. In the Williams Creek Watershed, these nodal habitats occur along sections of the East Fork, West Fork, and Munger Creek. These streams consist mainly of adjunct habitats with small pockets of higher quality habitat. These nodal habitats are usually a result of wider riparian areas, active side-channels, the presence of large woody debris, and the absence of human disturbances.

Critical contributing areas do not directly provide habitat for fish, but they are important sources of high-quality water for downstream habitats. All non-fish-bearing tributaries in the watershed are considered critical contributing areas. These headwater regions contribute to the health of focal, nodal, and adjunct habitats described above. Of all the tributaries in the watershed, the headwaters of Pipe Fork, Rock Creek, and Munger Creek are considered to be in the best condition for maintaining stable water quality conditions.

Grubstake habitats are heavily disturbed areas of the watershed that were once extremely important to fish productivity. This type of habitat would be difficult to restore due to financial and engineering limitations. The confluence of the East and West Forks is a typical grubstake habitat, because restoration of this site would be highly problematic due to the close proximity of residential homes. In addition, two bridges that provide the only access to the East Fork subwatershed are confining the natural movement of these stream channels.

These habitat types are useful when determining where certain projects should be implemented. Although we have a general understanding of their distribution throughout the watershed, we are not able to classify all sites by this system. This is primarily because of our limited knowledge of watershed conditions on private lands. As our understanding improves, we will have a better grasp on how to connect these critical habitats for fish. 

In the end, a successful watershed action plan must include all aspects of land management and public participation by incorporating protection, restoration, outreach, and monitoring efforts into one comprehensive strategy. To determine the success of this strategy, streams throughout the watershed will be monitored to provide current information about habitat and water quality conditions. Continuous monitoring of these watershed resources will increase the community’s understanding of how land-use practices and natural limiting factors affect habitat and water quality conditions over time. Adequate monitoring is crucial for making wise land management decisions. It is also an important tool in evaluating the impacts of those decisions on critical habitats in the watershed. In order to determine the effectiveness of projects developed from the Action Plan, a well-designed monitoring strategy is essential.

Action Plan Project Summaries

The following project summaries contain the basic steps needed to successfully improve specific watershed conditions. The Council will use these summaries as a general guide to determine when and where projects should be implemented.

Highest Priority Projects:

Fish Screen Improvement Project

The goal of the fish screen improvement project is to install or upgrade screening devices on all irrigation diversions in the watershed in order to reduce the mortality of juvenile salmonids. To accomplish this goal, an outreach program needs to be developed that educates water users on the importance of properly functioning screens and offers strategies for improvement. With landowner cooperation, each diversion needs to be evaluated to determine site-specific recommendations. Owners of irrigation ditches should be encouraged to participate in the fish screening cost-share program offered by the Oregon Department of Fish and Wildlife. 

Currently there are two irrigation diversions in the East Fork and Glade Fork drainages that do not have fish screen devices installed. Sixteen other diversions throughout the watershed do not meet the current standards for screening fish from irrigation ditches. 

Fish Passage Improvement Project

The goal of this project is to improve fish passage of priority diversion dams and culverts in the watershed that have known fish barrier problems. By improving fish passage, critical spawning and rearing habitats will become more accessible to migrating salmonids. In order to meet this goal, a collaborative effort is needed from a wide variety of stakeholders. To repair or replace problem culverts located on public lands in the watershed, cooperation with the Bureau of Land Management and Josephine County is essential. To enhance fish passage of private diversion dams, partnerships need to be developed with local landowners and water users. To begin improving fish passage throughout the watershed, an outreach program is first needed to encourage participation. Site-specific restoration projects that result from this outreach approach will address social, financial, engineering, and fish habitat concerns.

Protection Projects

The goal of these projects is to protect or enhance stream segments that support critical habitats for fish populations, provide high water quality, and/or help maintain the hydrologic function of the watershed.

The first of these projects is designed to protect a 40-acre parcel of land owned by Josephine County. This 3,000-foot forested riparian area is located on Williams Creek in ‘core’ coho salmon habitat. In conjunction with landowners adjacent to this property, the Council is working with the County to develop a strategic conservation plan for the area. Possible future projects may include the enhancement of side channel habitats, re-vegetation, conservation easements, and outdoor environmental education programs.

In addition to this project (designed to enhance lower elevation stream habitats) the development of a second project is also needed to protect critical headwater habitats in the Pipe Fork and Munger Creek drainages. These lands contain late-successional forests and provide year-round, high quality water for salmon habitats downstream. Although both areas currently have some degree of protection due to the current status of Port-Orford cedar, a measure of protection is also needed to ensure the long-term survival of coho salmon.

Riparian Health Improvement Project

The goal of this project is to improve fish survival and water quality by protecting and restoring riparian habitats. Improvements in riparian health are especially needed in the lower elevations of the watershed where high stream temperatures, poor water quality, and stream channelization can affect salmonids the most. To improve salmonid habitat, a number of integrated approaches are needed to improve stream shading, increase filtration of non-point source pollutants, and enhance channel complexity. 

The first step in accomplishing this goal is to expand current monitoring efforts along the mainstem of Williams Creek, the East and West Forks, and Powell Creek. These streams should be monitored for temperature, turbidity, and water chemistry to help correlate the effects of breaks in riparian habitat continuity, bank erosion, and non-point source pollution. Using this information, potential properties will be identified where restoration or protection efforts would be most effective. 

Outreach programs then need to be developed to encourage these private landowners to participate in different conservation programs. Such programs may include stewardship incentives, conservation easements, and riparian tree planting and fencing. An outreach program is also needed to help landowners with livestock develop grazing management plans that address concerns associated with riparian health. This program would also assist landowners in developing alternative watering strategies where livestock use streams for accessing water. To better protect riparian and stream habitats in the lower elevations of the watershed, participation from streamside landowners is essential. 

Additionally, stream and riparian habitat surveys are needed for six drainages in the watershed that have little data available. Information is needed for each of these drainages in order to determine the health of these streams and decide if similar outreach programs are needed.

Higher Priority Projects:

Stream Flow Improvement Project

The goal of this project is to increase stream flows by promoting strategies that reduce surface water withdrawal in the watershed. Adequate stream flow is a critical component to the successful summer rearing of juvenile salmon. High flows help maintain low stream temperatures, active side channels, deep pools, alcoves, and eddies—all of which are key factors in the growth and development of salmonids. Although surface water withdrawal is not the only factor affecting stream flow in the watershed, individual landowner actions to conserve water can improve the current low stream flow situation. 

To better determine the correlation between stream flow and water withdrawal, a monitoring program is currently under way in the watershed (Summer 2000). An evaluation of this data and water rights information will then be used to better determine how minimum in-stream flow requirements can be met. Findings from the evaluation will be used to develop an outreach program that encourages landowners to adopt water conservation measures. Strategies will be developed with the Oregon Water Trust, ODFW, DEQ, OWRD, and local water users to increase the amount of in-stream water for fish. One aspect of this program is to offer water users options for more efficient irrigation techniques. As a result, water saved would then be leased from the landowner as an in-stream water right. 

As support for the outreach program grows, a more detailed analysis of irrigation ditches should be conducted to determine site-specific ways to lessen their impact on the watershed’s hydrologic cycle. In conjunction with these water conservation programs, the council should collaborate with streamside landowners to protect beaver, beaver ponds, and beaver dams to help increase the water storage capacity of streams.

Sediment Reduction Project

The goal of the sediment reduction project is to promote management practices that restore areas with sediment source problems and protect those sensitive to erosion. Reducing sediment that enters into streams is important because high levels deposited in stream gravel beds can negatively affect the spawning habitat of salmon. To reach this goal, sediment problems need to be addressed on public, private, and commercial lands throughout the watershed. To address both upper and lower elevation erosion problems in the watershed, two distinct outreach approaches are needed. 

One approach is to collaborate with the BLM and commercial timber companies who own lands in the watershed to better determine sediment sources and develop strategies for decreasing erosion. To determine more exact sediment sources of upper elevation sites, a survey is needed of lands where timber has been harvested from steep slopes and near aquatic ecosystems. Additionally, an inventory of roads in these areas would provide information about their potential sediment contributions to waterways. The Council also wishes to collaborate with the BLM in implementing their “Williams Watershed Transportation Management Objectives,” which would reduce the impact of roads throughout the watershed. To accomplish this, support from local timber companies is needed to decommission certain roads located on lands with legal right-of-way agreements.

The “lower elevation” approach is to develop a program that educates new and existing residents about activities that cause erosion and offers methods to avoid erosion problems. Examples include encouraging private landowners to provide a minimum of annual maintenance and winterizing of private roads and driveways (including grading and culvert inspection), and promoting the rehabilitation of gullies and ditches that intercept ground and surface water.

In order to develop a more comprehensive, long-term strategy for minimizing erosion, a characterization of sediment source types is needed to identify, describe, and map erosion potential. An analysis of hydrologic soils and land uses (i.e. mass wasting, surface erosion, forest harvest, grazing, agriculture and residential development) would greatly increase our understanding of this issue.

High Priority Projects:

Wetlands Improvement Project

The goal of this project is to develop protection and restoration strategies for wetlands that improve their hydrologic function in the watershed. The first step is to conduct a field study that prioritizes existing wetlands in need of protection and drained wetlands in need of restoration. Since over 75% of wetlands in the watershed are located on private agricultural and rural residential properties, an outreach program to these landowners is needed to strengthen their knowledge of wetlands and encourage their participation in wetland stewardship programs. Through this outreach effort, approaches will be developed with local residents that lead to the temporary or permanent reclamation and protection of wetland areas.

Channel Modifications Project

The goal of this project is to develop strategies for improving fish habitat and the hydrologic function of streams that have channel modifications. The Williams Creek Watershed Council is currently implementing the ‘Williams Community Hydrologic Analysis and Flood Management Project’ in conjunction with Josephine County, the Applegate River Watershed Council, and local community members. The purpose of this project is to address flood damage and environmental concerns associated with alterations in the natural drainage of lands in and around the town of Williams. The result of this project will be a flood management plan, which will include specific projects that address the issues and opportunities documented in the hydrologic analysis. These projects may include wetland enhancement, bank stabilization, riparian re-vegetation, and possibly the restoration of historic stream channels.
In order to lessen the impacts of channel modifications throughout the watershed, an outreach program will also be developed to educate landowners with stream impoundments about fish-friendly alternatives. With participating landowners, each impoundment needs to be assessed to determine site-specific approaches for improvement.

Nutrient Pollution Reduction Project

The goal of this project is to improve the quality of water in streams by increasing local citizen participation in outreach and monitoring programs. These programs will specifically address problems associated with non-point source nutrient pollution, which contributes to water quality degradation in the lower elevations of the watershed. An integration of community-based monitoring and outreach programs will engage local citizens to learn more about stream health and the importance of reducing water contamination associated with livestock, herbicides, fertilizers, and septic tanks. These programs will also encourage streamside landowners to monitor their streams for algal blooms and sample for possible nutrient pollution.

Condition Evaluation

Introduction

The development of the Action Plan began with an evaluation of watershed conditions. The Action Plan committee and technical advisory team reviewed each component of the Williams Creek Watershed Assessment in order to gain a clear understanding of both general and site-specific conditions throughout the watershed. Summaries of these conditions were then organized by individual drainages. Physical and biological characteristics, as well as limiting factors, were included to understand how each of the sixteen drainages affects the overall health of the watershed.

The site-specific condition summaries that emerged from this evaluation process were then organized into the eleven major watershed issues and action opportunities described in Chapter 1. For a quick reference to compare drainages affected by these issues, please see Table 7: Conditions by Drainage, located on the following page. A short summary of general characteristics and limiting factors is provided for each drainage.

Table 7: Conditions by Drainage

	
	Protection

Opportunities
	Low Stream Flows
	Riparian Health Issues
	Fish

Screens
	Fish

Barriers
	High Road Densities
	Sediment

Sources
	Channel

Modifications
	Nutrient Pollution
	Wetland Loss
	Assessment Opportunities

	Lower 

Williams 
	
	X
	X
	X
	X
	
	
	X
	X
	X
	

	Williams 

Creek
	X
	X
	X
	
	
	X
	
	X
	X
	X
	

	Pennington 

Creek
	
	
	
	
	X
	X
	
	
	
	
	X

	Powell 

Creek
	
	X
	X
	X
	X
	X
	X
	X
	
	
	

	West Fork
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	China Creek
	
	
	
	
	
	X
	
	X
	
	
	X

	Marble/

Mule Gulch
	
	
	
	
	
	X
	
	
	
	
	X

	Munger Creek
	X
	X
	
	X
	X
	X
	X
	
	
	
	

	Lone/

Goodwin
	
	
	
	
	X
	X
	X
	
	
	
	X

	Bill Creek/

Bear Wallow
	
	
	
	
	X
	X
	X
	
	
	
	

	Right Hand 

of the West 
	
	
	
	
	X
	X
	X
	
	
	
	

	East Fork
	
	X
	X
	X
	X
	X
	X
	
	X
	X
	

	Clapboard 

Gulch
	
	
	
	
	
	
	X
	X
	
	
	X

	Rock Creek
	
	
	
	X
	X
	
	X
	
	
	
	X

	Glade Fork
	
	
	
	
	X
	X
	X
	
	
	
	

	Pipe Fork
	X
	
	
	
	
	
	X
	
	
	
	


[image: image35.png]



[image: image36.wmf]#

S

#

S

#

S

#

S

4

5

6

7

P

r

i

m

a

r

y

 

s

t

r

e

a

m

s

#

S

R

i

p

a

r

i

a

n

 

H

e

a

l

t

h

 

I

s

s

u

e

N

R

i

p

a

r

i

a

n

 

H

e

a

l

t

h

 

I

s

s

u

e

s

M

u

n

g

e

r

 

C

r

e

e

k

W

e

s

t

 

F

o

r

k

E

a

s

t

 

F

o

r

k

W

i

l

l

i

a

m

s

 

C

r

e

e

k

P

o

w

e

l

l

 

C

r

e

e

k

[image: image37.wmf]#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

8

9

1

0

1

1

1

2

1

3

1

5

1

4

1

9

1

6

1

7

1

8

P

r

i

m

a

r

y

 

s

t

r

e

a

m

s

#

S

S

e

d

i

m

e

n

t

 

S

o

u

r

c

e

 

I

s

s

u

e

N

S

e

d

i

m

e

n

t

 

I

s

s

u

e

s

M

u

n

g

e

r

 

C

r

e

e

k

W

e

s

t

 

F

o

r

k

E

a

s

t

 

F

o

r

k

W

i

l

l

i

a

m

s

 

C

r

e

e

k

P

o

w

e

l

l

 

C

r

e

e

k

[image: image38.wmf]#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

#

S

2

0

2

1

2

2

2

3

2

4

2

6

2

5

2

7

2

8

2

9

3

0

3

1

3

2

3

3

3

5

3

4

3

6

3

7

3

8

4

0

4

1

4

3

3

9

4

4

4

5

P

r

i

m

a

r

y

 

s

t

r

e

a

m

s

#

S

F

i

s

h

 

B

a

r

r

i

e

r

 

I

s

s

u

e

N

F

i

s

h

 

B

a

r

r

i

e

r

 

I

s

s

u

e

s

M

u

n

g

e

r

 

C

r

e

e

k

W

e

s

t

 

F

o

r

k

E

a

s

t

 

F

o

r

k

W

i

l

l

i

a

m

s

 

C

r

e

e

k

P

o

w

e

l

l

 

C

r

e

e

k

Williams Creek Drainages 
1. Lower Williams Creek

2. Williams Creek

3. Pennington Creek

4. Powell Creek

5. West Fork

6. China Creek

7. Marble Gulch and Mule Creek
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Munger Creek

9. Lone and Goodwin Creeks

10. Bill Creek and Bear Wallow

11. Right Hand of the West Fork

12. East Fork

13. Clapboard Gulch

14. Rock Creek

15. Glade Fork

16. Pipe Fork
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Lower Williams Creek 
Land area: 

3.16 sq. miles (2,020 acres)

Land use:

45% agriculture, 23% forestry, 

6% rural residential, 26% other

Fish use:  

coho and chinook salmon, steelhead, trout

Stream habitat miles:


5.7 miles

Road Density:


~3.72 miles per square mile

Mean Precipitation:

31 inches per year

Max elevation:




2440 feet

Min elevation:




1160 feet

Limiting Factors

· One concrete and two push-up dams in the lower reach of Williams Creek have fish passage problems.

· An over-allocation of water throughout the watershed during summer months has contributed to low stream flows, which causes sections of lower Williams Creek to dry up entirely during July and August.

· All of the stream flow from Whisky Gulch, a tributary to lower Williams Creek, is diverted into an irrigation ditch, which flows out of the natural boundary of the watershed.

· Low diversity of riparian vegetation: mostly grass, forbs, shrubs and immature deciduous trees (53% of the stream is exposed to open sky)

· 303 (d) listed for high stream temperatures by DEQ.

· The amount of large woody debris is undesirably low.

· Periodically impaired by nitrate; moderately impaired by dissolved oxygen and phosphate.

Williams Creek

Land area:

16.24 sq. miles (10,393 acres)

Land use:

62% forestry, 20% agriculture, 

16% rural residential, 2% other

Fish use:

coho and chinook salmon, steelhead, trout
Stream habitat miles:

23.9 miles

Road density:

~4.36 miles per square mile

Mean precipitation:

36 inches per year

Max elevation:


3800 feet

Min elevation:

1240 feet

Limiting Factors

· Low diversity of riparian vegetation: mostly grass, forbs, and immature trees

· Williams Creek is on the 303(d) list for high water temperatures.

· The amount of large woody debris is undesirably low.

· The stream is periodically impaired by phosphate, and moderately impaired by dissolved oxygen and nitrate.

· Livestock are present in riparian zones within the drainage.
· At least six tributaries of Williams Creek are impounded and diverted from their original stream channels, reducing flow, fish habitat, and increasing the potential for flood events.
Pennington Creek

Land area:

1.24 sq. miles (793 acres)

Land use:

80% forestry, 13% agriculture, 

5% rural residential, 2% other

Fish use:

steelhead

Stream habitat miles:

3.6 miles

Road Density:

~5.55 miles per square mile

Mean Precipitation:

36 inches per year

Max elevation:


4600 feet

Min elevation:

1200 feet
Limiting Factors

· A concrete box culvert intersecting Pennington Creek at Water Gap Road is a barrier to juvenile steelhead during low stream flows.

· Little data has been collected in this drainage for stream habitat types, riparian health, or water quality.

Powell Creek

Land area:

12.11 sq. miles (7,756 acres)

Land use:

88% forestry, 4% agriculture, 

8% rural residential

Fish use:

steelhead, coho salmon, trout

Stream habitat miles:

21.3 miles

Road Density:

~4.20 miles per square mile

Mean Precipitation:

38 inches per year

Max elevation:


5200 feet

Min elevation:

1240 feet
Limiting Factors

· One concrete dam, one push-up dam, and two culverts are fish barriers.

· Riparian zones lack adequate shade and consist mainly of immature deciduous trees with some small conifers.

· Powell Creek is on the 303 (d) list for high water temperatures.

· Pool frequency and large woody debris are undesirably low throughout the Powell Creek system.

· Over-allocation of water during summer months is a factor in reducing stream flows, which has resulted in Powell Creek drying up entirely in the lower reaches.

West Fork 

Land area:

9.24 sq. miles (5,914 acres)

Land use:

76% forestry, 11% agriculture, 

10% rural residential, 3% other

Fish use:

coho and chinook salmon, steelhead, trout

Stream habitat miles:

15.6 miles

Road Density:

~4.31 miles per square mile

Mean Precipitation:

46 inches per year

Max elevation:


6080 feet

Min elevation:

1480 feet

Limiting Factors

· Four push-up dams on the West Fork impair fish migration.

· Steep slopes in this drainage consist mainly of highly erodable granitic soils.

· A large riparian section of the West Fork is exposed to heavy livestock grazing.

· The West Fork is periodically impaired by nitrate and phosphate. 

· Water used for irrigation is a factor contributing to low stream flows.

· The riparian vegetation type dominant along the West Fork consists mainly of immature deciduous trees.
· The West Fork is periodically impaired by high temperatures at its confluence with the mainstem of Williams Creek.

· The amount of large woody debris is undesirable throughout all reaches of the West Fork.

· Davidson Creek is diverted from its original stream channel into a roadside ditch before entering into the West Fork.

· Sediment loading may be a problem in the higher reaches of the West Fork, possibly due to timber and road-related impacts.

China Creek


Land area:

2.03 sq. miles (1,296 acres)

Land use:

72% forestry, 13% agriculture, 

10% rural residential, 5% other

Fish use:

steelhead

Stream habitat miles:

3.2 miles

Road Density:

~4.43 miles per square mile

Mean Precipitation:

38 inches per year

Max elevation:

4040 feet

Min elevation:

1640 feet

Limiting Factors

· China Creek is diverted from its original stream channel into a man-made ditch before entering the West Fork.

· Little data has been collected in this drainage for stream habitat types, riparian health, or water quality.

Marble/Mule Creeks


Land area:

2.24 sq. miles (1,429 acres)

Land use:

58% forestry, 22% agriculture, 

11% rural residential, 9% other

Fish use:

trout
Stream habitat miles:
5.8 miles

Road Density:

~4.23 miles per square mile

Mean Precipitation:

38 inches per year

Max elevation:


3520 feet

Min elevation:


1520 feet
Limiting Factors

· Little data has been collected in this drainage for stream habitat types, riparian health, or water quality.

Munger Creek

Land area:

6.94 sq. miles (4,440 acres)

Land use:

92% forestry, 5% agriculture, 

3% rural residential 

Fish use:

coho and chinook salmon, steelhead, trout

Stream habitat miles:

9.0 miles
Road Density:  

~5.53 miles per square mile

Mean Precipitation: 

40 inches per year

Max elevation:


4960 feet

Min elevation:


1560 feet

Limiting Factors

· Two push-up dams, 1 concrete dam, and 1 culvert impair the migration of anadromous fish. 

· High amounts of fine sediment in the stream substrate is impairing fish habitat throughout most reaches (on average of 22.5% in riffles).

· Munger Creek has unusually high alkalinity levels in the higher reaches of the drainage.

· Munger Creek periodically has high phosphate and nitrate levels.

Lone/Goodwin Creeks

Land area:

3.50 sq. miles (2,241 acres)

Land use:

94% forestry, 6% agriculture

Fish use:

trout
Stream habitat miles:

7.7 miles

Road Density:


~4.59 miles per square mile

Mean Precipitation:

42 inches per year

Max elevation:


4880 feet

Min elevation:


1680 feet

Limiting Factors

· Silt is the predominate substrate type in Tree Branch Creek, a tributary to Lone Creek, possibly due to timber-related activity (45% in the first reach).

· The presence of granitic soils is high throughout the drainage.

· The amount of large woody debris is undesirable in the first reach of Lone Creek.

· A culvert crossing Tree Branch Creek at its confluence with Lone Creek is a barrier to fish.

· Little data has been collected in Goodwin Creek for stream habitat types, riparian health, or water quality.

Bill Creek and Bear Wallow

Land area:

5.34 sq. miles (3,416 acres)

Land use:

100% forestry

Fish use: 

trout

Stream habitat miles:


8.9 miles
Road Density:


~4.66 miles per square mile

Mean Precipitation:

48 inches per year

Max elevation:


5160 feet

Min elevation:


1960 feet

Limiting Factors

· Bill Creek has a highly embedded substrate with 28% fine sediment in riffle habitats.

· Bank erosion and down cutting of the stream channel is evident throughout this drainage.

· Pool frequency is undesirable throughout the drainage.

· The amount of large woody debris is undesirable in the first reach of Bill Creek.

· A culvert at river mile 0.25 of Bear Wallow has a 7-foot drop that restricts from accessing habitat up-stream.

Right Hand of the West Fork


Land area: 

3.89 sq. miles (2,489 acres)

Land use:  

98% forestry, 2% other

Fish use:
trout

Stream habitat miles:


7.4 miles
Road Density:  

~5.25 miles per square mile

Mean Precipitation: 

50 inches per year

Max elevation:


4680 feet

Min elevation:


1920 feet

Limiting Factors

· Erosion is a problem in this drainage due to presence of granitic soils and the high density of roads located on steep slopes.
· The high amount of sediment in the stream substrate of reach 2 is impairing fish habitat (31% in riffle habitats).
· An impassible culvert a river mile 1.1 of the Right Hand limits cutthroat trout from accessing habitat upstream.
East Fork 

Land area:

4.99 sq. miles (3,194 acres)

Land use:

78% forestry, 12% agriculture, 

9% rural residential, 1% other

Fish use:

coho and chinook salmon, steelhead, trout
Stream habitat miles:


3.3 miles

Road Density:


~4.20 miles per square mile

Mean Precipitation:


38 inches per year

Max elevation:


5200 feet

Min elevation:


1240 feet

Limiting Factors

· One concrete diversion dam and three push-up dams have fish passage problems. 

· The average percentage of fine sediment in riffle habitats is 36.5% for all reaches of the East Fork.

· Reaches 1-4 have significant bank erosion problems.

· The amount of large woody debris is undesirable in the first three reaches.

· Reaches 2 and 3 have an undesirable pool frequency.

· Livestock is present in a 500-foot riparian section of reach 2.

· The East Fork is periodically impaired by nitrate and moderately impaired by dissolved oxygen, phosphate, and temperature.

· The use of water for irrigation is a factor contributing to low stream flows.
Clapboard Gulch


Land area:

2.65 sq. miles (1,695 acres)

Land use:

88% forestry, 7% agriculture, 

4% rural residential, 1% other

Fish use:

trout
Stream habitat miles:

7.1 miles

Road Density:


~2.89 miles per square mile

Mean Precipitation:

42 inches per year

Max elevation:


4480 feet

Min elevation:


1520 feet

Limiting Factors

· Livestock are present in a 2,200-foot riparian section located in the lower elevations of this drainage.
· Erosion is a problem in this drainage due to the high presence of granitic soils and steep slopes. A road-related example of this is occurring on BLM Road #39-5-15.

· Little data has been collected in Clapboard Gulch for stream habitat types, riparian health, or water quality.

Rock Creek


Land area:

5.11 sq. miles (3,268 acres)

Land use:

99% forestry, 1% other

Fish use:

cutthroat trout
Stream habitat miles:

11.4 miles

Road Density:


~3.27 miles per square mile

Mean Precipitation:

38 inches per year

Max elevation:


6600 feet

Min elevation:


1800 feet

Limiting Factors

· A diversion dam on Rock Creek is a passage barrier to cutthroat trout.

· Erosion is a problem in this drainage due to the high presence of granitic soils and steep slopes. An example of this is evident on Rock Creek Road #39-5-14.

· Little data has been collected in Rock Creek for stream habitat types, riparian health, or water quality.

Glade Fork


Land area:

1.67 sq. miles (1,067 acres)

Land use:

100% forestry

Fish use:

steelhead, trout

Stream habitat miles:


4.5 miles

Road Density:


~4.85 miles per square mile

Mean Precipitation:

50 inches per year

Max elevation:


6000 feet

Min elevation:


1840 feet

Limiting Factors

· A diversion dam at river mile 1.1 of the Glade Fork has a fish passage problem.

· This drainage has a high presence of granitic soils, making it more susceptible to erosion.

· Glade Fork has very high amounts of fine sediment in the stream substrate, ranging from 48% in reach 1 to 35% in reach 2.

· BLM road #35-5-22 has a plugged culvert that has caused extensive road damage and erosion. As a result, large amounts of sediment have entered the Glade Fork.
Pipe Fork


Land area:

2.28 sq. miles (1,460 acres)

Land use:

100% forestry

Fish use:
trout

Stream habitat miles:


6.1 miles
Road Density:


~0.39 miles per square mile

Mean Precipitation:

53 inches per year

Max elevation:


6480 feet

Min elevation:


2440 feet

Limiting Factors

· There is a high percentage of fine sediment in the stream substrate (41%) throughout the lower reach of the Pipe Fork.

· This drainage has a high presence of granitic soils.

Appendix A      


Note:  White area within watershed is lacking digital data.

Data Source: Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)

Appendix B



Note:  AG=Agriculture, F=Forestry, I=Industrial , R=Rural Residential

Data Source: Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)

Appendix C


Data Source: Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)

Appendix D

Data Source: Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)

Appendix E
Data Source: Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)

Appendix F

Data Source: Southwest Oregon Province Resource Information GIS Data CD Set (V. 0.7)
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Chapter 4:  Condition Evaluation





The Condition Evaluation consists of summaries for each of the 16 sub-drainages located within the watershed. These evaluations include physical and biological characteristics, as well as limiting factors affecting native fish.





Chapter 1:  Issues and Action Opportunities





Action opportunity categories describe eleven different watershed issues and provide possible ways of improving or protecting watershed conditions. Site-specific condition summaries relating to each issue are included.





Chapter 2:  Priority Action Items





Tasks described in the ‘Issues and Action Opportunities’ chapter were summarized into more inclusive action items and organized into protection, restoration, outreach, or monitoring categories. These action items were then prioritized based on each item’s level of improving an ecological condition and its social and economic feasibility. 











Chapter 3:  Watershed Health Strategy





An overall strategy was finally developed to incorporate priority action items into improvement projects. Each project summary contains the basic actions necessary to successfully improve a specific watershed condition.





  Data Source:  Adapted from Interrain Pacific Applegate CD

















  Data Source:  Adapted from Interrain Pacific Applegate CD





























  Data Source:  Adapted from Interrain Pacific Applegate CD
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  Data Source:  Adapted from Interrain Pacific Applegate CD





Williams Creek Drainages





Location of Site-specific Conditions





  Data Source:  Adapted from Interrain Pacific Applegate CD








Williams Creek Watershed Action Plan

i
2
                                                                         Williams Creek Watershed Action Plan
Williams Creek Watershed Action Plan

1






