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BEAR CREEK WATERSHED 
MANAGEMENT STRATEGY 
A.
EXECUTIVE SUMMARY 

The 100,541-acre Bear Creek Watershed (including Ash Creek), is an eastside tributary of the Sacramento River in Shasta County. A group of residents in the Bear Creek Watershed approached the Western Shasta Resource Conservation District (RCD) in 2002 for assistance in forming a watershed group. The RCD applied for and was awarded funding from CALFED through the State Water Resources Control Board to complete a watershed assessment and watershed management strategy plan. The watershed coordinator for Bear Creek brought the residents together, along with a Technical Advisory Committee, to assist with the assessment, but most importantly to develop a management strategy for the watershed. 

The mission of the BCWG is to “seek to promote a sustainable community, both human and biological, within the Bear Creek and Ash Creek watersheds”.  The purpose of the BCWG is to: 

· promote a healthy, diverse, resource based local economy; 
· education of the community about the value of wise watershed management;

· promotion of a safer watershed;

· maintain and enhance the water quality, fisheries, wildlife and wildlife habitat of the watershed;

· promote the removal of invasive exotic vegetation; and

· preserve the rural characteristic of the watershed.  
As the watershed assessment was being completed, work began on the next logical step, a management plan to guide future watershed management through defined action items that meets the BCWG purpose and desired outcomes. Discussions of the items in the management strategy started in the latter Watershed TAC meeting and at the Monthly BCWG meetings. Two TAC meeting were dedicated to completing the final Management Strategy plan.
The Bear Creek Watershed Management Strategy contains specific objectives to promote adaptive watershed management in six major areas: hydrology and water quality, botanical and wildlife resources, fisheries resources, land use, fire and fuels management, and education to enhance the Bear Creek Watershed. Twenty-five major objectives were developed:
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The plan identifies 53 implementation projects, many with detailed cost estimates.
B.
INTRODUCTION

The Bear Creek Watershed lies on the eastside of the Sacramento River in Shasta County at the northern end of California’s Great Central Valley. The watershed is bordered on the north by the Cow Creek Watershed and on the south by the Battle Creek Watershed. The elevation ranges from 360 feet at its confluence with the Sacramento River to approximately 6,740 feet at the headwaters in the east. The watershed’s principal stream is Bear Creek (main stem Bear Creek, North Fork Bear Creek, and South Fork Bear Creek). Although not a tributary to Bear Creek, the Ash Creek drainage encompasses 13,720 acres next to Bear Creek and due to its smaller size, has been included in the assessment and management plan. Together the Bear Creek and Ash Creek Watersheds encompass 100,541 acres or 157 square miles.

For the Bear Creek Watershed Group (BCWG), the goal of watershed management planning is to ensure that decisions and actions are guided through the integration and coordination of science, the needs of the local communities and the overall health of the watershed. The BCWG believes the integration of science and management is best achieved through the use of adaptive management. The process of adaptive management involves developing a plan of action, implementing actions based on the plan, monitoring the results, and revising the management plan based on the results of monitoring. Adaptive management provides a structured analysis of actions, which provides managers with the ability to modify actions to obtain the desired outcomes.  
A watershed approach to management acknowledges that there is a direct relationship between different resources within a watershed and the overall health of the watershed.  An example of this are practices to increase water quality and quantity, which can have a direct and positive benefit to fisheries as well. Increased water quality and quantity can be achieved by modifying vegetation, encouraging restoration activities, modifying water use practices and education of landowners. The BCWG is working to implement monitoring activities for water quality and fisheries on the tributaries of the Bear Creek Watershed. Current volunteer projects include World Water Quality Monitoring Day and redd surveys on the main stem of Bear Creek. 
The prescription for success of this management strategy is to support efforts to further the understanding of watershed ecosystems and the resources found in the watershed so that past management actions can be assessed and future management objectives defined, implemented, monitored and revised as needed to promote the success of watershed management goals.

BACKGROUND

A group of residents in the Bear Creek Watershed approached the Western Shasta Resource Conservation District (RCD) in 2002 for assistance in forming a watershed group. The RCD applied for and was awarded funding from CALFED through the State Water Resources Control Board to complete a watershed assessment and watershed management plan. The watershed coordinator for Bear Creek brought the residents together, along with a Technical Advisory Committee, to assist with the assessment, but most importantly to develop a management plan. A key component of this is the encouraging the community to understand, support, and become more involved in the goals and activities of the BCWG.

Direction given in this document was derived from the Bear Creek Watershed Assessment, with input from, the BCWG, local landowners and the technical advisory committee which included, local, state and federal agencies. Details of each of the implementation projects will be developed as funding opportunities arise by a team comprised of BCWG members, a Technical Advisory Committee, and WSRCD staff. All on-the ground activities will require the participation of willing landowners.

C.
HYDROLOGY AND WATER QUALITY
Watershed Assessment Conclusions:  The hydrology of streams in the Bear Creek Watershed is poorly understood. Stream flow gauging stations installed in the main stem of Bear Creek and Shingle Creek between the late 1950s and the early 1970s provide the only information on stream flows in these streams. Natural stream flow has been altered in several streams in the Bear Creek Watershed as a result of water diversions to sustain agricultural and power generation.  
Several data gaps were identified in the preparation of the watershed assessment. Stream flow data is not available for most streams in the watershed. Very little information is available concerning the history of flooding in the Bear Creek Watershed. In addition, the number of water diversions occurring in the watershed and the volume of water being diverted is relatively unknown. Aside from the Ash Creek drainage, the non-adjudication of water rights in the watershed is significant because it makes fisheries restoration efforts problematic. Several water quality parameters were identified as exceeding the state standard or as being within a range of concern in several streams in the Bear Creek Watershed. In the main stem of Bear Creek these include water temperature, bacteria, and dissolved oxygen. In North Fork Bear Creek, these include fecal coliforms and dissolved oxygen. In South Fork Bear Creek, these include fecal coliforms and dissolved oxygen. These parameters should be further investigated, as meeting water quality standards is important for maintaining healthy ecosystems, which have a direct bearing on human health.
Objective HQ-1:  Develop and implement a continuing, long term watershed hydrology and water quality monitoring program to establish baseline conditions and monitor performance management objectives. Use a monitoring coordination strategy with Local, Federal and State agencies in order to maximize overall knowledge of Bear Creek Watershed conditions.
· Install water gauging stations in the mainstem of Bear Creek. Preferably, multiple gauging stations at two elevations to show the change in flow. 
· work with willing landowners and agencies to implement a long term groundwater monitoring program that monitors static well levels and water quality
· Implement fecal coliform bacteria (E. coli) monitoring aimed at Identifying potential sources of elevated bacteria concentrations (i.e. Irrigation tailwater discharges, septic systems, urban/residential runoff, and rangeland runoff)




· Implement temperature monitoring aimed at defining the existing temperature regime both seasonally and spatially.  

Objective HQ-2: Establish baseline geomorphology for the major streams in the watershed to provide critical insight for future planning and assessment strategies.  
· Conduct a geomorphology study on the main streams in the Bear Creek Watershed through the use of aerial photos, site reconnaissance, and cross-section surveys to identify needs and opportunities for restoration. At a minimum, establish Slope, basic channel types, extent and type of riparian vegetation, gravel counts and other basic data.
· Classify streams according to Rosgen Stream Classification System (or similar system) to develop basic quantitative and qualitative knowledge of natural channel conditions.
Objective HQ-3:  Implement projects in order to demonstrate and evaluate their effectiveness to increase water quantity and quality within the Bear Creek Watershed.   

The following are possible projects designed to enhance instream flow and water quality in Bear Creek Watershed:

· Improved irrigation efficiency
· Instream flow augmentation.

· Ditch lining and piping 
· Explore options to secure water rights for in stream flow use
· Use of ground water in lower reaches instead of creek water for irrigation
· Removal of unused diversions
· stream channel improvements leading to seasonal water storage in floodplains, wet meadows, and marshes and reduce stream bank erosion 
· Road surface stabilization and drainage improvement.

· Proper use of home and garden pesticides and fertilizers.

· Conservation easements protecting riparian corridors and large land holdings. 
· Septic system rehabilitation.

· Improved livestock grazing management practices, including fencing to protect creeks and riparian zones and off-creek watering sources.

Objective HQ-4:  Use the WSRCD Watershed Information Model (WIM) as center for data storage, data analysis, and public distribution of water quality and quantity and other watershed monitoring information.
D.
BOTANICAL AND WILDLIFE RESOURCES
Watershed Assessment Conclusions:  The vegetation in the Bear Creek watershed has been modified significantly over the past 150 years as a result of human activities, such as land development, fire suppression, prescribed burning, timber harvest practices, and the introduction of non-native plant species. These activities have affected species diversity and density, as well the structure of forests in the watershed. Preserving the watershed’s vegetation types and natural communities should be a priority. The Bear Creek watershed has a diverse assemblage of wildlife habitats and wildlife species. Several special-status wildlife species are known to occur in the watershed and are protected by State and Federal laws.
In the assessment, several data gaps were identified. In the absence of recent field surveys, the state of vegetation types and unique natural communities in the Bear Creek watershed is largely unknown. Field surveys throughout the watershed are needed to document the presence and distribution of noxious and invasive weeds and to assess their impact on vegetation types, unique natural communities, and special-status plants. Comprehensive surveys are also needed to identify the extent and quality of riparian habitat, snag densities, course woody debris, overstocked stands. Additionally, more information is needed regarding the distribution and dispersal requirements of each special status wildlife species in the watershed. Information regarding the distribution of introduced species is needed to assess potential impacts to wildlife habitats and native species.

Objective BW-1:  Conduct vegetation inventories using remote sensing techniques, such as infrared aerial photographs, and on-the-ground surveys to better understand existing conditions and trends.

Objective BW-2:  Increase knowledge of the sensitive botanical and wildlife species in the watershed.

· Develop comprehensive monitoring programs for populations of sensitive plant and wildlife species to monitor trends over time.

Objective BW-3:  Protect existing riparian corridors and oak habitats and encourage the rehabilitation of degraded areas.
· Conduct a riparian and oak health and habitat assessment inventories including a mapping and inventory programs to identify riparian and oak communities and areas where native communities could be re-established. 
· Rehabilitate habitat with projects that are adaptively integrated with other goals of the Management Strategy plan.
· Develop a list of management practices to increase riparian health and encourage landowner implementation.
Objective BW-4:  Quantify, locate and develop management strategies for non-native plant and animal species.

· Assess current levels of detrimental non-native species to establish locations and trends. 
· Develop a strategic plan and a list of management practices that encourages landowner participation, to reduce, control or eradicate detrimental non-native species from entering, colonizing and leaving the watershed. 
E.
FISHERIES RESOURCES 
Watershed Assessment Conclusions:  The Bear Creek watershed has a diverse assemblage of fish species, including anadromous fish, resident native fish, and introduced fish. Several species of fish are special-status species, and are protected by State and Federal laws. In the preparation of this document several data gaps were identified. The population size and distribution of most fish species in the watershed is not well known. An assessment of fisheries in the watershed could be achieved by comprehensive sampling throughout the watershed to document the relative abundance and distribution of fish species, as well as the habitats that exist in the watershed’s creeks. Little information exists about the gravel bar at the mouth of Bear Creek and its affects on anadromous fish passage. The actual amount of water being diverted or pumped from the ground to sustain agricultural operations is unknown. Quantifying how much water is being diverted and groundwater pumped from the watershed’s creeks would enable fisheries biologists to better assess their impacts on populations of anadromous fish that spawn in the watershed.

Objective FR-1:  Establish baseline data and a continuing comprehensive monitoring program for anadromous fish populations, enabling biologists to verify abundance/distribution of existing populations, evaluate stressors and track future population trends. 
· Collect baseline data, also monitor temperature and flow as they relate to fish abundance (also see hydrology/water quality). 

· Compile reports that include annual run size estimates and timing for fall and late fall Chinook salmon and steelhead. Map spatial and temporal distribution of each population relative to temperature and flow.

Objective FR-2:  Rank diversions/ barriers by impact on fisheries and develop a program to financially assist landowners to install screens and ladders. 

· Conduct a diversion / barrier characteristics inventory. Data will include size of barrier or capacity of diversion in cubic feet per second, location, need and presence/absence of screen and/or ladder. Rank barrier / diversions by impact.
F.
LAND USE

Watershed Assessment Conclusions:  Land use in the Bear Creek watershed has and will continue to emphasize agriculture and timber resources as the predominant focus. Most of the land in the watershed is designated for Rural Residential B and Timberland. Conservation easements have protected a very small proportion of land in the watershed and proposed conservation easements may protect additional land. Agricultural lands enrolled in the Williamson Act are also expected to be preserved. Future population growth in the watershed is expected to place additional demands on Shasta County’s emergency response services and has the potential to adversely affect many fish and wildlife species in the watershed.  
Land use in the Bear Creek watershed affects the natural resources in the watershed and in adjacent watersheds. Agricultural operations in the Bear Creek watershed sustained by groundwater pumping or water diversions affects fisheries resources. Land development and timber harvesting can eliminate, degrade, or fragment wildlife habitats. In addition, they can potentially impact water quality if they introduce sediments into nearby creeks.

Objective LU-1: Work with local agencies and landowners to determine the extent and type of land uses in the watershed.

Objective LU-2: Encourage use of appropriate management practices and actions which allow landowners to manage their property but also protect and/or enhance natural resource values.

Objective LU-3: Encourage and develop the use of land conservation practices to preserve open space, protect sensitive species, and restore critical habitat in the watershed.
· Given there are land conservation easements, such as the Shasta Land Trust; Fenwood Ranch, work collaboratively to identify and prioritize future easement priorities in the watershed.

· Work collaboratively with adjacent watershed groups and landowners to determine the distribution of easements across the landscape and how that may be benefiting species (esp. ones with large home ranges and/or are of a concern).
· explore the use of ranch management plans and or provide assistance to landowners on ranch planning

· Future development should be designed in a way to reduce the effects of habitat fragmentation on the landscape. 
Objective LU-4: Use current zoning to improve management practices in sub sections of the broad based areas used in the Shasta county general plan.
Objective LU-5: Determine the extent of erosion and identify potential erosion features in the watershed 
· Map the road network of the watershed in order to identify potential erosion problems and identify repairs.

G.
FIRE AND FUELS MANAGEMENT

Wildfire and fuels management programs in the Bear Creek watershed can potentially affect vegetation types and natural communities, wildlife and their habitats, and water quality. Wildfire and fuels management programs expose soils to erosion which can potentially enter streams and affect fisheries and water quality.

Definition of Terms:

· A shaded fuelbreak is removal of understory and ladder fuels and breaking up continuous crowns in the overstory.

· A fuel reduction project is an extension of defensible space that encompasses large areas around improvements or communities. Fuel reduction projects are constructed using the same techniques as shaded fuelbreaks, but are done on a larger scale.

· A landscape level fuel reduction project refers to the treatment (reduction) of fuel in blocks of large acreages that results in the modification and reduction of heavy fuel load continuity. 

Objective FP-1:  Develop a watershed fuels inventory.  Map vegetation cover types and the distribution of these types within the watershed including vegetation relative to slope, aspect, elevation and land use.

Objective FP-2:  Create a strategic fuels reduction plan for the watershed and utilize fuel management practices to increase wildlife habitat quantity and quality.

· identifying areas of heavy fuel loads and strategic locations for fuelbreaks to increase homeowner protection, ingress and egress, and improve the safety of firefighter access,
Objective FP-3:  Implement shaded fuelbreak and community fuel reduction projects using a mixture of equipment and handwork, utilizing commercial timber harvest, biomass harvest, chippers, masticators, and other ground based equipment.  

Objective FP-4:  Encourage the use of landscape level fuel reduction projects to modify fire behavior and intensity and make large fire events easier to control:

· Use of controlled burning and biomass as methods of reducing the fuel load throughout the watershed.

· Landowner participation in programs including the CDF Vegetation Management Program for cost effective solutions to landscape level fuel reduction. 

· Set priorities for fuelbreaks and community fuel reduction projects.

Objective FP-5:  Maintain existing fuelbreaks for long-term benefit and protection of investments.
· Develop a maintenance schedule for implemented fuel reduction projects, including mapping of all existing fuel reduction projects and recent fires, compiling the dates each project was completed, and periodic visual surveys to check existing conditions of each fuelbreak project.
H.
EDUCATION AND OUTREACH

Education plays a critical role in every aspect of watershed health, and as such, education objectives will be geared to address the other four components of this Watershed Management Strategy plan: Water Quality and Quantity, Fisheries, Botanical and Wildlife Resources, and Fire Prevention and Fuels Management.

Objective EO-1:  Implement a BCWG education and outreach program using a Watershed Coordinator to educate residents and government officials about the relationship of BCWG conservation projects and the resulting benefits to the watershed residents, businesses, and industries.
· Develop public outreach programs to educate Bear Creek watershed residents about the efforts of the BCWG to maintain and improve Bear Creek watershed health.
· Increase posting of Bear Creek watershed maps and signage throughout the watershed and particularly near BCWG projects.

Objective EO-2:  Promote awareness of and increase participation and diversity in Bear Creek Watershed Group
· Identify and involve stakeholders in watershed management planning and implementation
Objective EO-3:  Conduct watershed management education and outreach to promote watershed stewardship, both in and outside of the watershed.  

· Facilitate classroom, field workshops and exhibits at community events, to educate Bear Creek Watershed landowners and residents about appropriate management practices in relation to less appropriate management practices that are commonly used.
· Develop a library of information containing web site addresses, UC Extension Service brochures, classes, areas of expertise, and native plant recommendations.
Objective EO-4: Develop education and outreach programs for the following topics
· Water Quantity and Quality:

· Water conservation.
· Proper septic system design, use and testing. 
· Management of impervious surface runoff and other hazardous runoff to creeks.
· Proper use of fertilizers and pesticides.
· Improving irrigation efficiency; instream flow augmentation; septic system rehabilitation.
· Livestock management practices that protect water quality
· Botanical and Wildlife:

· Noxious weed identification and control. 
· Educate landowners in the lower watershed on oak woodland regeneration and conservation issues.
· Fisheries:
· Fish passage needs.
· Educate and encourage private landowners with completed fuel reduction work on their property to continue with the necessary maintenance and upkeep, and improve neighborhood fuel reduction coordination and cooperation.
· Land Use:
· Improving livestock grazing management, including fencing to protect creeksand riparian zones and off-creek watering sources; stream channel improvements to reduce bank erosion and enhance floodplain access and function. 
· Road surface stabilization and drainage improvement.
· Develop an agency contact information directory with guidelines that inform landowners which practices require permits.
· Fire and Fuels:

· The need for public education and support for fire safe clearance around structures, for fuel reduction work


· The relative importance of fuel breaks, community fuel reduction projects and landscape level fuel treatment zones

· Landowner awareness of fuel reduction methods including the use of thinning, grazing, and the proper use of herbicides by trained personnel, hand clearing, mechanical clearing, mastication, and prescribed fire., combinations, limitations for differing vegetation cover types, and the importance of maintenance following treatment

· Display and use the Fire Safe Mobile Education Trailer to stimulate awareness and conversation centering on Fire Prevention and Fuels Management.
· Educate and encourage private landowners with completed fuel reduction work on their property to continue with the necessary maintenance and upkeep, and improve neighborhood fuel reduction coordination and cooperation.
· Fire history of the watershed.

Objective EO-5:  Promote, provide and facilitate watershed management education and outreach opportunities for area school children.

  

· Promote, support and encourage watershed manage educational activities in community schools within the Bear Creek Watershed. 

· In partnership with willing landowners, WSRCD, and local schools, create a watershed management curriculum, which will encourage conservation of natural resources and preservation of the economic well-being of Bear Creek Watershed residents. Curriculum could include water monitoring, native plant propagation and importance of riparian areas.
I. Plan Participants
The Bear Creek Watershed Management Strategy plan was developed using a consensus approach in seven meetings of a formal Technical Advisory Committee and through feedback and approval by the Bear Creek Watershed Group. The members of the Bear Creek Watershed Group represents a cross-section of landowners and residents in the watershed. 
The Technical Advisory Committee members were:
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