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1. Introduction  

The Bear River Watershed  
The Bear River Watershed, oÕɯÛÏÌɯÞÌÚÛÌÙÕɯÚÓÖ×ÌÚɯÖÍɯ"ÈÓÐÍÖÙÕÐÈɀÚɯÕÖÙÛÏÌÙÕɯ2ÐÌÙÙÈɯ-ÌÝÈËÈȮɯÐÚɯ

home to a diversity of plant, wildlife, and human communities, and has a complex history of 

development and anthropogenic impact. The watershed is nestled between the Yuba River 

Watershed to the north and the American River watershed to the south. The Bear River flows 

ÐÕÛÖɯÛÏÌɯ%ÌÈÛÏÌÙɯ1ÐÝÌÙɯÚÏÖÙÛÓàɯÉÌÍÖÙÌɯÛÏÌɯ%ÌÈÛÏÌÙɀÚɯÊÖÕÍÓÜÌÕÊÌɯÞÐÛÏɯÛÏÌɯ2ÈÊÙÈÔÌÕÛÖɯ1ÐÝÌÙȮɯÞÏÐÊÏɯ

flows through the Delta to the San Francisco Bay. Figures 1 and 2 illustrate the Bear River 

6ÈÛÌÙÚÏÌËɀÚɯregional location. 

The total watershed area is almost 303,500 acres. The main stem of the Bear River is 

approximately 75 miles long, and the total stream mileage of the watershed is approximately 

960 miles, including perennial and inte rmittent tributary streams. An additional 284 miles of 

artificial canals, 40 miles of artificial pipes and connectors, and 280 miles of ephemeral streams 

are present in the watershed, and 3,138 acres of lakes, ponds and reservoirs, the largest of which 

are Rollins Reservoir, Lake Combie and Camp Far West.  

There are five Hydrologic Unit Code (HUC) -10 subwatersheds within the Bear River watershed, 

which are mapped in Figure 3: Wolf Creek, Dry Creek, and the upper, middle and lower 

sections of the Bear River. Key tributaries include Greenhorn Creek and Steephollow Creek in 

the Upper Bear subwatershed;Rattlesnake Creek, Peabody Creek and French Ravine in the Wolf 

Creek subwatershed; Magnolia Creek (through Lake of the Pines), Wooley Creek (through 

Meadow Vista) , Little Wolf Creek (above Garden Bar) and Rock Creek (above Camp Far West) 

in the Middle Bear subwatershed; and Best Slough and Yankee Slough in the Lower Bear 

subwatershed. 

A detailed description of the Bear River Watershed is available in Campbell et al. 2016, 

produced as the watershed assessment upon which to base this restoration plan. Multiple sites 

in the watershed have also been monitored for water quality, with 2016 results available in 

Lincoln et al. 2016 and past results summarized in Campbell et al. 2016. Past and present 

monitoring sites are shown in Figure 4 of this restoration plan.  

The Stakeholder Group and Restoration Planning Process  
The mission of the Bear River Watershed Group is to provide a structure within which all 

stakeholders are able to reach consensus on the issues facing the watershed in order to create 

and implement a collaborative, science-based restoration plan. Funded by the US Bureau of 

Reclamation and coordinated by Sierra Streams Institute with meeting facilitation by 

independent contractor Julie Leimbach, 43 organizations and multiple watershed residents have 

participated in the planning process leading to this report.   
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Figure 1. Location of the Bear River Watershed within California.  
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Figure 2. Location of the Bear River Watershed within the Northern Sierra Nevada 

Region. 

 

  



Bear River Watershed Restoration Plan 2017 12 

 

Figure 3. Bear River Watershed Subwatersheds, Reservoirs, Towns and Major 

Highways.  
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Figure 4. Bear River Watershed Tributaries and Monitoring Sites.  
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2. Issues of Concern 
This Issues of Concern section serves as an executive summary of the Bear River Watershed 

Disturbance Inventory (Campbell et al. 2016), edited specifically as context for the goals, 

objectives, and projects described in this Restoration Plan. For additional relevant information 

to aid further restoration project development, please refer to Campbell et al. (2016), which 

includes 42 detailed maps of resources and impacts throughout the watershed, 32 informative 

ÛÈÉÓÌÚɯÐÕÛÌÙ×ÙÌÛÐÕÎɯÌßÐÚÛÐÕÎɯÞÈÛÌÙÚÏÌËɯËÈÛÈȮɯÈÕËɯËÌÛÈÐÓÌËɯÛÌßÛɯËÌÚÊÙÐÉÐÕÎɯÛÏÌɯÞÈÛÌÙÚÏÌËɀÚɯ

ÌßÐÚÛÐÕÎɯÊÖÕËÐÛÐÖÕÚɯÈÚɯÈɯÍÖÜÕËÈÛÐÖÕɯÍÙÖÔɯÞÏÐÊÏɯÛÖɯ×ÓÈÕɯÛÏÌɯÞÈÛÌÙÚÏÌËɀÚɯÍÜÛÜÙÌɯÙÌÚÛÖÙation. All 

figures, tables and subject headings in the Disturbance Inventory are hyperlinked from its Table 

of Contents to facilitate quick and efficient referencing by stakeholders.  

Mine-related Toxins  
The northern Sierra Nevada was the focal point of the California Gold Rush beginning with the 

ËÐÚÊÖÝÌÙàɯÖÍɯÎÖÓËɯÈÛɯ2ÜÛÛÌÙɀÚɯ,ÐÓÓɯÐÕɯƕƜƘƝȭɯ3ÏÌɯÙÌÓÈÛÐÝÌÓàɯÊÏÌÈ×ɯÈÕËɯÌÈÚàɯ×ÙÈÊÛÐÊÌɯÖÍɯ×ÈÕÕÐÕÎɯÍÖÙɯ

gold in streams and rivers soon gave way to the more capital-intensive, dangerous and 

environmentally destructive practices of hard rock and hydraulic mining. These practices 

continued with varying intensity across the state into the 20 th century, leaving a legacy of 

eroding hillsides, mercury and other toxic metal contamination,  and excess sediment across the 

Sierras, including the Bear River and many of its tributary streams. According to the California 

Department of Conservation Principle Areas of Mine Pollution (PAMP) and US Geological 

Survey (USGS) Mineral Resources Data System (MRDS), there are 74 PAMP sites, with 48 active 

and 426 historic MRDS sites (as of 2011) in the Bear River watershed. These sites are mapped in 

the Bear Watershed Disturbance Inventory (Campbell et al. 2016).  

Methylmercury is the most concerning form of mercury in the environment because it  can be 

absorbed by organisms and make its way up the food chain in a process known as 

bioaccumulation. With each trophic level, the mercury is concentrated, or biomagnified, until it 

can reach dangerously high levels in the large predatory fish that are popular for human 

consumption (NID 2009, Shilling and Girvetz 2003). Ingesting methyl mercury is considered one 

of the most harmful forms of mercury exposure, potentially causing permanent damage to the 

brain and kidneys. Methylation takes place in anoxic, or low oxygen, conditions in the water 

column and shallow sediments. Additional factors influencing the rate of methylation include 

pH, temperature, salinity, and the rate of sediment deposition (Jones and Slotton 1996). 

Recent studies suggest that more than 139 million cubic yards of hydraulic mining sediment 

remains stored in the watershed and is subject to remobilization during high flow events 

(Hunerlach et al. 1999). Not only is this sediment a source of mercury pollution but excessive 

sedimentation can also have disastrous impacts on channel morphology and riparian 
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ÝÌÎÌÛÈÛÐÖÕȭɯ ËËÐÛÐÖÕÈÓÓàȮɯ3ÏÌɯ.ÍÍÐÊÌɯÖÍɯ,ÐÕÌɯ1ÌÊÓÈÔÈÛÐÖÕɀÚɯ ÉÈÕËÖÕÌËɯ,ÐÕÌɯ+ÈÕËÚɯ/ÙÖÎÙÈÔɯ

listed the Bear as one of the watersheds with the highest potential in California for impacts from 

acid rock drainage, arsenic and mercury. They estimated that as of 2000, there were 32 mines in 

the watershed at risk from acid drainage, three with a high potential of impact from arsenic, 

and 22 at risk from mercury due to placer or hydraulic mining (Dept. of Conservation 2000). 

Pesticides 
In 2013, 455,295 pounds of pesticides were applied in the Bear River Watershed, including 2,773 

pounds of the organophosphate neurotoxin chlorpyrifos (branded as Dursban, Lorsban, and 

other trade names). The mainstem Bear River below Camp Far West reservoir is 303(d) listed for 

chlorpyrifos and diazinon. Yankee Slough, a tributary to the Bear River near its Feather River 

confluence, is also 303(d) listed for chlorpyrifos. Although the use of diazinon and chlorpyrifos 

has significantly declined in recent years, following a nationwide ban on household use and 

increased regulatory restrictions on agricultural use, concerns remain regarding the impacts of 

these and other pesticides on human health, pollinator populations, fish a nd wildlife. The 

California Pesticide Information Portal (CalPIP 2013) has documented over 131 different 

chemicals used as pesticides in the Bear River Watershed.  

Recommended strategies for pollution prevention include integrated pest management 

techniques and less toxic pest control methods. Examples of integrated pest management 

techniques include biological control, habitat manipulation, modification of cultural practices, 

use of pesticides only after monitoring indicates the necessity and with the goal  of removing 

only the target pest, and selection of pesticides to minimize risks to human health, non-target 

organisms, and the environment (US EPA, 2015).  

In the 2013 Amendments to the Water Quality Control Plan for the Sacramento River and San 

Joaquin River Basins for the Control of Diazinon and Chlorpyrifos Discharges, the Central 

Valley Water Board suggests that in addition to pest management practices, changes to water 

management practices, pesticide application practices, and vegetation management practices 

can reduce diazinon and chlorpyrifos agricultural discharge (CVRWQCB, 2013). Improvements 

to water management may involve increased monitoring of soil moisture, increased use of 

tailwater return systems and vegetated drainage ditches. Changes in application practices 

including eliminating outward facing sprayer nozzles at the end of crop rows, improved 

sprayer technology and frequent calibration of sprayer equipment, using aerial drift retardants, 

and improved mixing/ loading procedures may also help control runoff (CVRWQCB, 2013). 

Improved vegetation management techniques to minimize runoff and reduce pesticide loadings 

include use of cover crops, riparian buffers, filter strips, hedge rows, and vegetated swales 

(Central Valley Regional Water Quality  Control Board, 2010; Central Valley Regional Water 

Quality Control Board, 2013). Results from Yolo County RCD and the U.S. Department of 

Agriculture have shown that vegetated agricultural drainage ditches are twice as effective at  
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removing 50% of pesticide concentrations (including diazinon and chlorpyrifos) compared to 

unvegetated ditches (Central Valley Regional Water Quality Control Board, 2010; Moore et al., 

2010). Other research by Colusa County RCD, Community Alliance with Family Farmers and 

the Audu bon Society is focusing on diazinon loads before and after storm events to test 

effectiveness of BMPs (cover crops, hedgerows, vegetated swales), and the Sacramento Water 

Quality Coalition is examining how orchard floor vegetation and vegetated filter stri ps may 

reduce diazinon and chlorpyrifos loads (CVRWQCB, 2010).  

Since stormwater runoff is the primary mechanism of diazinon and chlorpyrifos transport 

during the dormant season, the Central Valley Regional Water Quality Control Board (2013) 

recommends using pesticide application practices, pest control practices (use less or alternative 

pesticides), and passive runoff control (i.e. buffer strips) in the dormant season. During the 

growing season, when chlorpyrifos transport occurs primarily through irrigati on runoff, the use 

of pesticide application practices, pest management practices (use less or alternative pesticides), 

and irrigation water management practices are recommended (CVRWQCB, 2013). The costs 

associated with different management practices are estimated by the Regional Water Quality 

Control Board as follows: alternative pest management ($17 to $219/acre-yr), pesticide 

application practices ($0/acre-yr), irrigation water management ($50 -88/acre-yr), pressurized 

irrigation system ($160/acre-yr), tailwater recovery system ($89/acre-yr) (CVRWQCB, 2013). 

Bacteria  
Counts of total fecal coliform and E. coli specifically have consistently been elevated in 2016 SSI 

Bear Watershed monitoring on the mainstem Bear River below Camp Far West. Total fecal 

coliform (but not E. coli) have also occasionally been elevated above human health standards at 

Greenhorn Creek, Steephollow Creek, the mainstem Bear River at Dog Bar, and the mainstem at 

Hwy 49 in 2016. Fifteen of the 33 Bear Watershed sites monitored by NCRCD and YBDS in 

2001-2 and 2005-7 had elevated fecal coliform bacteria counts at least once (E. coli was not 

tested), including several Wolf Creek watershed sites, the mainstem Bear River below Camp Far 

West, and the mainstem at Hwy 174. Wolf Creek is 303(d) listed for pathogenic bacteria counts 

that exceed human health thresholds, and WCCA documented unhealthy bacteria counts at 18 

of 26 Wolf Creek sites monitored between 2004-2012. Four wastewater treatment plants in the 

!ÌÈÙɯ6ÈÛÌÙÚÏÌËɯÈÙÌɯÛÙÈÊÒÌËɯÉàɯÛÏÌɯ$/ ɀs NPDES as point sources of watershed pollution. More 

info in Disturbance Inventory and through WCCA. It is unclear what percentage of the 

ÞÈÛÌÙÚÏÌËɀÚɯÉÈÊÛÌÙÐÈÓɯÊÖÕÛÈÔÐÕÈÛÐÖÕɯÐÚɯÊÈÜÚÌËɯÉàɯÚÌ×ÛÐÊɯÓÌÈÒÚȮɯÚÌÞÈÎÌɯÚàÚÛÌÔɯÓÌÈÒÚȮɯÓÐÝÌÚÛÖÊÒɯ

waste, dog waste, and raw human waste at camp sites. PCR analysis could help identify the 

source. Several proposed projects discussed in this plan could reduce bacterial contamination 

from specific potential sources. Two of these proposed projects have an additional objective of 

reducing the risk of wildfire ignitions, as they address recreational and homeless use of the 

river, which pose both bacteria and ignition risks.  
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Point Sources of Industrial Toxins and Wastewater Treatment Chemicals  
Twelve point sources in the Bear WatersÏÌËɯÈÙÌɯÓÐÚÛÌËɯÈÚɯÛÖßÐÊɯÙÌÓÌÈÚÌɯÚÐÛÌÚɯÉàɯÛÏÌɯ$/ ɀÚɯ

FFDocket, NPDES & TRI programs. Sites include four manufacturing facilities (Grass Valley 

Group, JDK Controls, and Lanmark Circuits in Nevada County and Replacon in Placer County); 

five wastewater treatmen t plants [Grass Valley, Lake of the Pines, & Cascade Shores (Nevada 

County), Hamilton Gold Village (Yuba County), and Sheridan (Placer County)];and three mines 

(Poore, Idaho-Maryland, & Empire, all in Nevada County). Although these sites are regulated 

and permitted to minimize and mitigate pollution, they still release legal amounts of hazardous 

waste into the watershed. 

Nonpoint Sources of Watershed Toxins  
Nonpoint source pollution generally results from land runoff, precipitation, atmospheric 

deposition, drainage, seepage or hydrologic modification. Nonpoint source (NPS) pollution, 

unlike pollution from industrial and sewage treatment plants, comes from many diffuse sources 

(USEPA, 2016b). 

Urbanization increases the variety and amount of pollutants carried  into our nation's waters. In 

urban and suburban areas, much of the land surface is covered by buildings, pavement and 

compacted landscapes. These surfaces do not allow rain and snowmelt to soak into the ground 

which greatly increases the volume and velocity of stormwater runoff. In addition to these 

habitat-destroying impacts, pollutants from urban runoff include: sediment, oil, grease and 

toxic chemicals from motor vehicles, pesticides and nutrients from lawns and gardens, viruses, 

bacteria and nutrients from pet waste and failing septic systems, road salts, heavy metals from 

roof shingles, motor vehicles and other sources, and thermal pollution from impervious 

surfaces such as streets and rooftops. A total of 18,279 people, or 23% of the total watershed 

pÖ×ÜÓÈÛÐÖÕȮɯÙÌÚÐËÌËɯÞÐÛÏÐÕɯÛÏÌɯÞÈÛÌÙÚÏÌËɀÚɯÛÏÙÌÌɯÊÐÛÐÌÚȭɯ3ÏÌɯÏÐÎÏÌÚÛɯ×Ö×ÜÓÈÛÐÖÕɯËÌÕÚÐÛÐÌÚɯÈÙÌɯ

found along highway corridors and residential areas, including Grass Valley, Alta Sierra, Lake 

of the Pines, Beale Air Force Base, Wheatland, and Plumas Lake. 

 

Transportation infrastructure also has the additional impacts of local pollution and air quality 

problems from nitrogen oxide emissions and smog. Near aquatic environments, transportation -

associated pollution and erosion can severely impair water quality; thu s, it is important to 

understand how the roads and stream networks in the watershed overlap (Water Education 

Foundation, 2011). Pesticides and fertilizers used along roadway rights-of-way and adjoining 

land can pollute surface waters and groundwater when t hey filter into the soil or are blown by 

wind from the area where they are applied. There are almost 2,200 miles of roads in the 

watershed across all four counties, in addition to the highways. These roads range from less 

than 1 mile up to 15 miles in length, with the majority less than 3 miles long. The majority of the 

roads in the watershed (64%, over 1240 miles), are within 100 meters of a stream. Fewer roads 

(13%) are at an intermediate distance, 100-200 meters from streams.  Almost a quarter of all 

roads (24%, almost 560 miles), are greater than 200 meters from a stream. Most of the farther 
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roads are located in densely populated areas, like Grass Valley and Meadow Vista, and in the 

lower watershed, along Highway 70.  

 

In order to reduce the effect of nonpoint source pollution on surface water and groundwater, 

from the sources described above, SSI recommends implementing Best Management Practices 

(BMP) for Low Impact Development (LID) and understanding the patterns and density of roads 

to prioritize areas for restoration projects. The City of Grass Valley has developed a Stormwater 

Management Program (SWMP) Planning Document to address stormwater quality within the 

"ÐÛàɀÚɯÑÜÙÐÚËÐÊÛÐÖÕȭɯ3ÏÌɯ26,/ɯÞÐÓÓɯÈËËÙÌÚÚɯÈɯÞÐËÌɯÝÈÙÐÌÛàɯÖÍɯÈÊÛÐÝÐÛÐÌÚɯÊÖÕËÜÊÛÌËɯÐÕɯÜÙÉÈÕÐáÌd 

areas of the City that are sources of pollutants in stormwater. This planning is comprised of six 

program elements, Public Education and Outreach, Public Involvement and Participation, Illicit 

Discharges, Construction Activities, New Development and Rede velopment, and Municipal 

Operations. Several City government departments will implement various tasks outlined in this 

planning document. Implementation will be monitored and program effectiveness assessed 

annually over the permit period. The SWMP will be revised annually as necessary to address 

areas identified as deficient during the effectiveness evaluation process (Department of Public 

Works, 2003). 

 

Additionally, a Stormwater Quality Design Manual (Manual) has been developed cooperatively 

between Placer County, the City of Roseville, the City of Lincoln, the City of Auburn, and the 

Town of Loomis to provide a consistent approach to address storm water management within 

the West Placer region. The intent of this Manual is to promote LID goals including: minimizing 

adverse impacts of stormwater runoff,  minimizing the percentage of impervious surfaces and 

implementing mitigation measures, minimizing pollutant loadings, and guiding proper 

selection, design and maintenance of stormwater BMPs. Applied on a broad scale, LID can 

maintain or restore a watershed's hydrologic and ecological functions (USEPA, 2016b). It is 

expected that as these programs are implemented water will be managed in a way that reduces 

the impact of these built areas and promotes watershed health. SSI recommends that the City of 

&ÙÈÚÚɯ5ÈÓÓÌàɀÚɯ26,/ɯÈÕËɯ6ÌÚÛɯ/ÓÈÊÌÙɀÚɯ2ÛÖÙÔÞÈÛÌÙɯ0ÜÈÓÐÛàɯ#ÌÚÐÎÕɯ,ÈÕÜÈÓɯÉÌɯÜÚÌËɯÈÚɯ

examples and similar projects implemented in other urban areas throughout the watershed 

(Placer County, 2016). 

 

Water pollution resul ting from atmospheric deposition also falls into the category of NPS 

pollution. Like other pathways of NPS pollution, atmospheric deposition does not come from 

an isolated source, making it difficult to identify and control. It can come from the burning of  

fossil fuels, metal smelting operations, waste incinerators, or manufacturing facilities (as 

outlined above in the point source discussion). The deposition of these air pollutants in the 

watershed also happens in several ways. Wet deposition occurs when air pollutants fall with 

rain, snow, or fog. Dry deposition is the deposition of pollutants as dry particles or gases. 

Pollutants then reach waterbodies by either direct deposition, falling directly into the water, or 

through indirect deposition, in which p ollutants fall onto land and wash into a waterbody as 
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runoff (NEIWPCC). After a more thorough investigation of the TRI Facility Reports, it was 

discovered that Grass Valley Group, JDK Controls released TRI chemical to the environment 

through non -point air emissions.  Information found in the TRI Facility Reports will be used to 

address air quality issues in the watershed. 

Acid mine drainage is the formation and movement of highly acidic water rich in heavy metals. 

This acidic water forms through the chemical reaction of surface water (rainwater, snowmelt, 

pond water) and shallow subsurface water with rocks that contain sulf ur -bearing minerals, 

resulting in sulfuric acid. Heavy metals can be leached from rocks that come in contact with the 

acid, a process that may be substantially enhanced by bacterial action (USEPA, 2016b).Further 

discussion on issues associated with historic mines and recommendations for restoration can be 

found in Mine -Related Toxins. 

The National Water Quality Assessment shows that agricultural nonpoint source (NPS) 

pollution is the leading source of water quality impacts on surveyed rivers and streams, the 

third largest source for lakes, the second largest source of impairments to wetlands, and a major 

contributor to contamination of surveyed estuaries and ground water (USEPA, 2016b). 

According to county zoning data, almost 128,000 acres, over 40% of the watershed area, is 

zoned for general or exclusive agriculture. This includes almost all of Sutter, much of Yuba, and 

a large portion of central Nevada County, within the limits of the watershed. In addition, 

another almost 69,000 acres, over 20% of the watershed, are zoned as combined-agriculture (i.e. 

joint agricultural and industrial or residential). Further discussion on issues associated with 

historic mines and recommendations for restoration can be found in Agriculture . 

Sediment and Nutrient Pollution  
Excess nutrients such as nitrogen and phosphorus can cause the overstimulation of growth of 

aquatic plants and algae.  Excessive growth of these organisms can use up dissolved oxygen as 

they decompose and block light to deeper waters.  Lake and reservoir eutrophication can also 

occur, which produces unsigh tly algae scums on the water surface and can cause fish kills due 

to oxygen depletion.  Elevated nutrient levels have been observed at least once at 16 of 28 sites 

monitored by NCRCD and YBDS in 2001-2 and 2005-7. These occurrences where observed at 

several Wolf Creek watershed sites, the mainstem Bear River above Rollins Reservoir, the 

mainstem Bear River above Camp Far West, the mainstem Bear River below Lake Combie and 

Greenhorn Creek. WCCA also measured for nutrients. Excess concentrations were not found for 

any nutrients except for phosphates. Phosphate sampling locations were targeted and, as such, 

phosphates were detected at every site tested.  

Suspended particles diffuse sunlight and absorb heat, which can increase water temperature 

and reduce light availability for submerged aquatic vegetation and benthic (bottom -dwelling) 

macroinvertebrates. One way to monitor sediment pollution is through turbidity. If the 

turbidity is caused by sediment, it can be an indicator of erosion, either natural or man -made.  

High sediment loads can clog the gills of fish.  Once the sediment settles, it can foul gravel beds 
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and smother fish eggs and benthic macroinvertebrates.  The sediment can also carry pathogens, 

pollutants and nutrients. High turbidity often occurs duri ng storms. A clear objective for 

turbidity levels is difficult to determine, as the CRWQCB objectives rely on the natural turbidity 

of a waterway, which is currently undefined for the Bear River (CRWQCB 2010). However, 

from previous experience in the region, a threshold of 10 NTU (Nephelometric Turbidity Unit) 

is likely appropriate. Seventeen of 26 Bear Watershed sites monitored by NCRCD and YBDS in 

2001-2 and 2005-7 had elevated turbidity levels at least once including several Wolf Creek 

watershed sites, various sites along the mainstem Bear River, Greenhorn Creek at Red Dog 

Road, and Peabody Creek sites. Turbidity was additionally measured across the sites of the 

WCCA 1,078 times. All sites had a mean turbidity below the approximate 10 NTU thresholds, 

but most sites experienced spikes in turbidity greater than the threshold, up to 100 NTU. 

According to WCCA, 67% of the spikes in turbidity occurred between December and March. 

Several proposed projects discussed in this plan could reduce nutrient loads, decrease erosion 

and reduce the risk of high-intensity wildfires which can cause increased erosion rates. 

Water Quantity, Management and Use  
The network of flow gauges within the Bear watershed is crucial for fully understanding and 

quantifying the complex hydr ology of the watershed, which is one of the most regulated and 

managed in the Sierra Nevada. Flow patterns in the Bear are typical of the foothill watersheds 

with high winter and spring flows and low summer and fall flows; however, this natural 

pattern has been highly altered by a series of diversions and reservoirs along the length of the 

river (Sacramento River Watershed Program, 2016). Other factors that have caused hydrologic 

alteration on the watershed include the presence of weirs, paved surfaces, and road crossings 

and historic land use changes that have contributed to changes in vegetation cover, soil 

composition and runoff, and loss of floodplain connectivity (Aalto et al., 2010).  

In addition to the intricate system of dams, diversions and canals, t he watershed also has a 

complex arrangement of water rights holders under the complicated California water rights 

system. Water rights, which are typically licensed by the State Water Resources Control 

Board, give the holders the right to use the water, not, explicitly, to own it. According to the 

California Water Code, anyone who takes water from a lake, river, or creek, or from 

underground supplies, for a beneficial use (defined in the Water Code) is required to have a 

water right. The current water right s system distinguishes between a water right permit 

and a license. A permit is an authorization to develop a water diversion and use project. A 

license can be acquired after the project is constructed and water consumption has begun, if 

water is being used beneficially and the operator is complying with all the conditions of the 

permit (State Water Resources Control Board, 2016).  
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Currently licensed appropriative water rights holders in the Bear Watershed include:  Asian 

Pacific Group LLC., the Bethel Church of Nevada County, Morehead Land LLC., the Pine 

Lake Association, United Auburn Indian Development Corp., CDFW, Spring Valley 

'ÖÔÌÖÞÕÌÙɀÚɯ ÚÚÖÊÐÈÛÐÖÕȮɯ+"!ɯ/ÙÖ×ÌÙÛÐÌÚɯ++"ȭȮɯ2ÔÐÛÏɯÈÕËɯ2ÔÐÛÏɯ1ÈÕÊÏȮɯÛÏÌɯ+ÈÒÌÞÖÖËɯ

Association, and a large number of private land owners. The US Forest Service also has an 

appropriative license for 12 ac-ft/yr. The California Department of Transportation has an 

appropriative water right license that was revoked.  Sierra Pacific Industries, Smith and 

Smith Ranch, Green Vista Holdings LLC., and Hidden Acres Limited Partnership, as well as 

private landowners, all have claimed water through a Statement of Water Diversion and 

Use (State Water Resources Control Board, 2016). The four largest appropriative water right 

license holders, in terms of quantity of water diverted, are the Camp Far West Irrigation 

District, Nevada Irrigation District (NID), Pacific Gas & Electric Company (PG&E), and 

South Sutter Water District (SSWD). 

In addition to the presence of large numbers of dams and levees, a major component of 

water management on the Bear is the series of imports and exports of water from the 

adjacent watersheds. About 200,000 ac-ft (acre-feet) is imported annually from the Yuba 

and American Rivers through the Drum Canal, South Yuba and Lake Valley Canal systems. 

Conversely, about 290,000 ac-ft of water from the Bear is exported annually below Rollins 

through the Bear River Canal for use by the Placer County Water Agency (PCWA), Nevada 

Irrigation District (NID) ID, PG&E and the South Sutter Wa ter District (SSWD). 

Groundwater Quality and Quantity  
 

In the last ten years, SWRCB found 169 Bear Watershed groundwater wells with elevated levels 

of chemical contaminants (primarily carcinogenic hydrocarbons which are components of 

gasoline and/or industrial solvents, such as benzene and trichloroethylene; and mine-related 

heavy metals such as cadmium, arsenic and lead) above the drinking water standard for public 

supply wells. Subwatersheds with groundwater most likely to be heavily affected by 

contamination are Magnolia Creek, Best Slough, Grasshopper Slough, and Rattlesnake Creek-

Wolf Creek. Subwatersheds with a lesser degree of contamination include Indian Springs-Dry 

Creek, Little Bear Creek, Camp Far West Reservoir, Vineyard Creek- Dry Creek, and Yankee 

Slough. Contaminated wells are mapped in the Bear Watershed Disturbance Inventory 

(Campbell et al. 2016), which also provides additional information on the contaminants found. 

Information on the precise sources of contamination, however, if known, was not available 

through SWRCBôs Geotracker public database, and would be crucial for remediation efforts. 

USGS has an additional shallow assessment of Bear Watershed groundwater in progress, due to 
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be completed later this year. USGS plans to make a data series report, fact sheet, and scientific 

investigations report publicly available online.  

 

The Lower Bear Watershed overlies portions of two groundwater sub-basins, for which studies 

have estimated the groundwater storage capacity to be approximately 5,190,000 acre-feet. DWR 

has classified these two sub-basins as high and medium priority in statewide importance for 

additional groundwater elevation monitoring. At the monitoring wells within the Bear River 

watershed, groundwater levels have generally remained stable or increased since 1980. When 

comparing historical low spring groundwater elevations from 1900-1998 against recent low 

spring groundwater elevations from 2008-2014, 85% (11/13) of wells exhibited recent 

groundwater elevations above the historical spring low and the remaining 15% (2/13) were near 

the historical spring low. No groundwater wells in the Bear River watershed were characterized 

as below the historical low, but some nearby wells to the north and south of the watershed were 

below the historical low and are hydrologically connected to the Bear wells within the same 

groundwater sub-basins. Additional Lower Bear Watershed groundwater data is expected to be 

available from USGS later this year. Yuba County Water Agency, South Sutter Water District 

and the Western Placer County Group are DWRôs established partner Monitoring Entities for the 

sub-basins to which the Bear contributes, and they have created Groundwater Management 

Plans. Yuba County Water Agency and Sacramento Groundwater Authority are also classified 

by the state as Groundwater Sustainability Agencies. 

Fisheries  
A variety of cold-water and warm-water species are found along the Bear River. Native species 

include steelhead/rainbow trout (Oncorhynchus mykiss), speckled dace (Rhinichthys osculus), 

Sacramento sucker (Catostomus occidentalis), and Sacramento pikeminnow (Ptychocheilus 

grandis). Non-native fish species include brown trout (Salmo trutta), smallmouth bass 

(Micropterus dolomieu), largemouth bass  (Micropterus salmoides), spotted bass (Micropterus 

punctulatus), striped bass (Morone saxatilis), bluegill (Lepomis macrochirus), black crappie 

(Pomoxis nigromaculatus), green sunfish (Lepomis cyanellus), redear sunfish (Lepomis 

microlophus), channel catfish (Ictalurus punctatus), white catfish (Ameiurus catus), brown 

bullhead catfish (Ameiurus nebulosus), pond smelt (Hypomesus nipponensis), and golden shiner 

(Notemigonus crysoleucas). 

Fifteen miles of habitat exist for anadromous salmonids on the Bear below Camp Far West 

Reservoir (National Marine Fisheries Service, 2014a), however a large portion of this habitat is 

not appropriate for spawning due to siltation of spawning gravels. In addition to siltation, 

inadequate stream flows (minimum release flows from Camp Far West Reservoir are 25 cfs in 

spring and 10 cfs at all other times) contribute to reduced streamflow and reduced habitat 

suitability in the reach (Jones & Stokes, 2005). While Chinook salmon and steelhead may 

migrate and spawn in the lower Bear River during heavy rain events, water temperatures are 

typically above the suitable level for steelhead rearing by mid-June or July. The 4 mile reach on 



Bear River Watershed Restoration Plan 2017 23 

 

the Bear located just below Camp Far West Reservoir has poor riparian shade, resulting in quick 

warming of waters released from the reservoir and therefore increased mortality of Chinook 

salmon adults and eggs and steelhead eggs and juveniles (Jones & Stokes, 2005). Additionally, 

agricultural runoff that frequently occurs in the area and is likely to adversely affect water 

quality in this 15-mile reach as well as bioaccumulation issues with mining contaminants in the 

watershed.  

Dry Creek has an opportunity for restoration of suitable salmonid habitat. Observations of 

juvenile Chinook salmon in Dry Creek have inspired further study of habitat conditions there by 

the USFWS Anadromous Fish Recovery Project(USFWS 2016), which is proposing habitat 

improvement projects and the removal of small movement barriers on this creek to increase 

spawning potential. Flows from Camp Far West that may affect salmon ability to enter Dry 

Creek from the lower Bear River are under discussion in the current FERC relicensing process 

for the reservoir. 

Beyond Camp Far West, several other barriers (including upstream dams at Lake Combie and 

Rollins Reservoir) are barriers to migration and movement of other resident fish species. 

Additional habitat mapping and modeling to predict availability of suitable fish habitat was done 

as part of the FERC relicensing process for NID and PG&Eôs Yuba-Bear Drum-Spaulding 

(YBDS) Hydroelectric Project (NID and PG&E, 2011b). 

Riparian & Wetland Ecosystems  
The vegetative diversity of the r iparian community at any given location depends on the 

structural complexity of the floodplain, which often varies markedly along a channel, and 

through a watershed. In reaches with well -developed riparian terraces, or multiple channels, 

sandbar and other willows typically occupy the lower terrace. Tees such as cottonwood, 

&ÖÖËÐÕÎɀÚɯÞÐÓÓÖÞɯÈÕËɯÙÐ×ÈÙÐÈÕɯÚÏÙÜÉÚɯÈÙÌɯÍÖÜÕËɯÖÕɯÛÏÌɯÔÐËËÓÌɯÛÌÙÙÈÊÌÚȮɯÞÐÛÏɯÝÈÓÓÌàɯÈÕËɯÖÛÏÌÙɯ

oaks along the upper banks. In contrast, where stream channels are deeply incised (typical in 

many reaches), all these plant species compete with each other within a narrow band along the 

upper portion of the banks. There is little native vegetative diversity and erosion is often 

present.  

Riparian plant communities, and the individual plants within the community, provide a variety 

of ecologically beneficial functions including:  

Ɉɯ(ÕÊÙÌÈÚÐÕÎɯÛÏÌɯÚÛÈÉÐÓÐÛàɯÖÍɯÚÛÙÌÈÔɯÉÈÕÒÚɯÈÕËɯÍÓÖÖË×ÓÈÐÕɯÈÙÌÈÚɯÉàɯÏÖÓËÐÕÎɯÚÖÐÓÚɯÐÕɯ×ÓÈÊÌɯÞÐÛÏɯ

their roots; 

Ɉɯ2ÓÖÞÐÕÎɯÏÐÎÏɯÚÛÙÌÈÔɯÍÓÖÞɯÙÌÚÜÓÛÐÕÎɯÐÕɯÕÜÛÙÐÌÕÛɯÈÕËɯsediment deposition in upland areas 

adjacent to the stream channel. These depositional events are crucial components to riparian 

plant reproduction;  

Ɉɯ(Ô×ÙÖÝÐÕÎɯÈØÜÈÛÐÊɯÏÈÉÐÛÈÛÚɯÉàɯÐÕÊÙÌÈÚÐÕÎɯÉÈÕÒɯÚÛÈÉÐÓÐÛàȰ 
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Ɉɯ"ÙÌÈÛÐÕÎɯÊÖÔ×ÓÌßÐÛàɯÐÕɯÛÏÌɯÊÏÈÕÕÌÓɯÞÏÌÕɯÍÓÖÞÚɯscour around root wads or trees that fall into 

the channel, causing pool and riffle areas to form which, in turn, provide a nutrient source to 

aquatic invertebrates with leaf fall;  

Ɉɯ/ÙÖÝÐËÐÕÎɯÈɯÍÖÖËɯÚÖÜÙÊÌɯÍÖÙɯÍÐÚÏɯÛÏÙÖÜÎÏɯËÙÖ×ɯÖÍɯÐÕÚÌÊÛÚɯÖÕÛÖɯÛÏÌɯÞÈÛÌÙɯÚurface; 

Ɉɯ1ÌËÜÊÐÕÎɯÞÈÛÌÙɯÛÌÔ×ÌÙÈÛÜÙÌÚɯÉàɯÚÏÈËÐÕÎɯÛÏÌɯÞÈÛÌÙÞÈàÚȰ 

Ɉɯ/ÙÖÝÐËÐÕÎɯÔÈÕàɯÖÍɯÛÏÌɯÍÜÕËÈÔÌÕÛÈÓɯÊÖÔ×ÖÕÌÕÛÚɯÖÍɯÜ×ÓÈÕËɯÏÈÉÐÛÈÛÚɯÜÚÌËɯÉàɯÈɯÝÈÙÐÌÛàɯÖÍɯ

wildlife species. (Jones and Stokes Associates. 2004) 

Most riparian systems in the Bear River watershed have been affected to varying degrees by 

gold mining, timber extraction, water management, agricultural development, flood 

management, gravel mining, grazing and/or urban development. Impacts in the riparian 

corridor have resulted in reduction in the qualit y of the stream channels, wildlife and aquatic 

habitats, species richness, structural complexity, function, and diversity of riparian plant 

communities. Habitats for special status species have been reduced or eliminated because of the 

artificially narrowe d width of the riparian plant community.  

The large volume of sediment and gravels from hydraulic diggings and mining stored in the 

ÙÐÝÌÙɀÚɯÔÈÐÕɯÊÏÈÕÕÌÓɯÈÕËɯÛÙÐÉÜÛÈÙÐÌÚɯÈÙÌɯÚÜÉÑÌÊÛɯÛÖɯÊÖÕÛÐÕÜÈÓɯÌÙÖÚÐÖÕȭɯ!ÈÕÒɯÌÙÖÚÐÖÕɯÐÕÊÙÌÈÚÌÚɯ

riparian vegetation loss. In t he lower watershed, the high volume of mining sediment, in 

ÊÖÔÉÐÕÈÛÐÖÕɯÞÐÛÏɯÙÌÚÛÙÐÊÛÐÕÎɯÓÌÝÌÌÚȮɯÏÈÚɯÊÈÜÚÌËɯÛÏÌɯÙÐÝÌÙɀÚɯÊÏÈÕÕÌÓɯÛÖɯÉÌÊÖÔÌɯËÌÌ×ÓàɯÐÕÊÐÚÌËȮɯ

severely limiting the riparian ecotone. Areas with deep accumulation of gravel limit the ability 

of trees including Fremont cottonwood ( Populus fremontiiȺȮɯ&ÖÖËËÐÕÎɀÚɯÈÕËɯÙÌËɯÞÐÓÓÖÞɯȹSalix 

gooddingii, S. laevigata) and Oregon ash (Fraxinus latifolia), to establish. Downed woody debris 

from large trees is critical for river dynamics which creates floodplains  and meadows, and 

improves plant and wildlife habitat. Large trees and shrubs provide critical shade, keeping 

water temperatures cool. 

Flow, bank and floodplain dynamics are particularly significant for plants species associated 

with riparian areas and wet lands. Given the importance of riparian habitat and the floodplain 

region, the flooding regime and floodplain access are important measures of the health of a 

watershed. Most floodplains in the watershed have been greatly modified by human 

development Natu ral (unmanaged) Bear River flow patterns are typical of foothill streams with 

high winter and spring flows and very low summer and fall flows. Currently water flows are 

regulated almost entirely by several storage reservoirs, numerous diversions, irrigatio n canals 

and ponds. This creates artificially high summer flow which can have a negative impact on 

some native riparian plant species. For example, native riparian vegetation seed size (small), 

dispersal (wind) and seedling establishment strategies have evolved with low summer and fall 

flows, without heavy competition from other plants. High summer flows have favored 
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Himalayan blackberry ( Rubus armeniacus), a non-native species that has heavily impacted 

riparian zones. This species has a negative impact on riparian plant community structure, 

diversity, and species composition as it commandeers native plant and tree recruitment 

strategies and can replace native understory plants and tree saplings. Some native wildlife 

species have benefited from the structure and food source, but the overall impact to wildlife 

habitat and species is considered detrimental. 

Livestock management, as it is commonly practiced, has an overall negative impact on riparian 

plant communities. In the more intensively grazed areas, the understory is significantly reduced 

and few native tree seedlings occur. Some of the deeply incised channels may also be a result of 

grazing practices, which have resulted in erosion, degradation of the vegetative community and 

reduced reproduction of the t rees and shrubs. Ranchers and other types of land managers 

usually need some assistance to select and implement successful practices for creating, 

enhancing, and restoring wildlife habitat along the riparian corridors on their properties (Lewis 

et al. 2009). TheCreekside Planting and Restoration in California Rangelands Report published by 

UC Davis Department of Land,  Air and Water Resources (Jackson, L.E., A.K. Hodson, K.J. 

Fyhrie, and V. Calegari. 2015) summarizes guidelines for determining the most effective mix of 

practicesand native species for stream restoration in California rangelands. It provides Habitat 

Restoration Practices and a Planning Worksheet for California Rangelands.  

Few small patches of valley foothill riparian ecosystems (1.3% of the waÛÌÙÚÏÌËɀÚɯÓÈÕËɯÈÙÌÈȺɯÈÙÌɯ

found within the Bear watershed, mainly at lower elevations within large patches of annual 

grassland and cropland (Klein et al. 2007). Valley foothill riparian areas typically contain winter 

deciduous trees that form a canopy cover of 20-80%. Lianas (wild grape), in absence of 

Himalayan blackberry, often comprise 30-50% of ground cover. Dominant species are Fremont 

ÊÖÛÛÖÕÞÖÖËȮɯ&ÖÖËÐÕÎɀÚɯÈÕËɯÙÌËɯÞÐÓÓÖÞȮɯ"ÈÓÐÍÖÙÕÐÈɯÚàÊÈÔÖÙÌȮɯÝÈÓÓÌàɯÖÈÒȮɯÞÏÐÛÌɯÈÓËÌÙȮɯ.ÙÌÎÖÕɯ

ash, wild grape, wild rose, California blackberry, poison -oak, buttonbrush, and willows. The 

plant and wildlife diversity supported by multiple canopy layers is critical habitat which 

provides food, water, migration and dispersal corridors, escape, nesting, and thermal cover for 

many wildlife species. At least 50 permanent or transient amphibian and reptile species, 147 

nesting or winter visitant bird species, and 55 mammal species are known to utilize valley 

foothill riparian areas (CWHR, 1988). Valley elderberry long -horned beetle (Desmocerus 

californicus dimorphus) a Federal Threatened species is also dependent on mature blue elderberry 

(Sambucus nigra ssp. caerulea), which is found in this habitat.  

,ÖÕÛÈÕÌɯÙÐ×ÈÙÐÈÕɯÌÊÖÚàÚÛÌÔÚɯȹƔȭƔƖƗǔÖÍɯÛÏÌɯÞÈÛÌÙÚÏÌËɀÚɯÓÈÕËɯÈÙÌÈȺɯÈÙÌɯÍÖÜÕËɯÐÕɯÛÏÌɯÜ×per 

watershed above and below Bear Valley. Due to steep slopes below Bear Valley riparian forests 

are often restricted in width. These ecosystems are variable and structurally diverse, often 

consisting of broad-leaved winter deciduous trees and a sparse understory. Cottonwood, big 

leaf maple, dogwood, willows, white and thin leaf alders are found in this type. These upper 
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riparian zones are highly valuable for wildlife, providing water, thermal cover, migration 

corridors, nesting, and feeding opportunities (CWHR, 1988).  These ecosystems were 

hydraulically and placer mined; thus have extensive diggings/gravels in waterways.  

In most cases, activities that have changed the riparian community from its historic condition 

and distribution have had detrimental ef fects on the health and productivity of the riparian 

communities. Some of these alterations are, for all practical purposes, permanent changes in the 

plant communities. However, other changes are more transient, and opportunities to restore 

these riparian communities to a more historic condition are available. Restoration of riparian 

forests that are functional and provide the desirable characteristics for a variety of plant, 

wildlife and aquatic biota habitat is essential. Monitoring should be included in all work, as to 

inform science and best management practices 

Freshwater Wetlands:  
3ÏÌɯ4ȭ2ȭɯ%ÐÚÏɯȫɯ6ÐÓËÓÐÍÌɯ2ÌÙÝÐÊÌɀÚɯ-ÈÛÐÖÕÈÓɯ6ÌÛÓÈÕËÚɯ(ÕÝÌÕÛÖÙàɯ

(https://www.fws.gov/wetlands/data/Mapper.html ) was used to produce reconnaissance level 

information on the location, type, and size of wetland resources, prepared from the analysis of 

high altitude imagery. A margin of error is inherent in the use of imagery; Thus detailed on -the-

ground surveys of kn own and unknown locations, and assessments is needed to give verify 

presence and level of function for these critical habitats (wetlands, meadows, vernal pools, 

seeps and springs) within the watershed. The total area of inventoried wetlands in the Bear 

watershed is 6,466 acres. Patches of wetlands in the Bear watershed are generally small, ranging 

in size from less than a tenth of an acre to 787 acres (Rollins Reservoir), with the vast majority of 

all wetland areas (68.5%) measuring under 1 acre. The total area of 6,466 acres covered by 

wetlands within the Bear River watershed is broken down by wetland type as follows:  

1,148 acres freshwater emergent wetland (including herbaceous marsh, fen, swale, and wet 

meadow; 17.8%) 

1,013 acres freshwater forested or shrub wetland (forested swamp or wetland shrub bog or 

wetland; 15.7%) 

832 acres freshwater ponds (12.9%) 

2,630 acres lakes or reservoirs (40.7%) 

800 acres of riverine wetland (12.4%) 

43 acres of other wetland types (farmed wetland, spring, vernal pool 0.007%) 

Freshwater wetlands are considered one of the habitats more sensitive to change in hydrology 

and climate change since change in precipitation, evaporation, and evapotranspiration are likely 

to affect groundwater levels. Even minor fluctuations in water availability can affect the 

https://www.fws.gov/wetlands/data/Mapper.html
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suitability of habitat for some wetland plants (Kutner and Morse, 1996). As some of the most 

productive habitats in California, freshwater wetlands are utilized by numerous wildlife species 

for the food, cover, and water they pr ovide.   

Meadows 
Wet meadows can be found in the watershed in small patches adjacent to waterways as part of 

the floodplain, or they may occur due to topography as in montane meadows (0.048%). The wet 

meadow habitat is structurally simple, consisting of a layer of herbaceous plants. Species found 

in wet meadows are widely variable, but common genera include Agrostis, Carex, Danthonia, 

Juncus, Salix, and Scirpus. Wet meadows also provide important pollinator habitat. Hydrology is 

the most important determina nt of vegetation stability in wet meadows, and channel erosion 

can lower the water table and result in succession to species favoring dryer habitats (CWHR, 

1988). Wet meadows in the mid-ÌÓÌÝÈÛÐÖÕÚɯ2ÐÌÙÙÈɯ-ÌÝÈËÈɀÚɯÏÈÝÌɯÈɯÓÖÕÎɯÏÐÚÛÖÙàɯÖÍɯÊÖÕÐÍÌÙɯ

encroachment, possibly as a result of fire suppression, change in hydrology, and soil 

compaction. Some wet meadows have resulted in a shift from a graminoid/herbaceous 

ÊÖÔÔÜÕÐÛàɯÛÖɯÖÕÌɯËÖÔÐÕÈÛÌËɯÉàɯÞÖÖËàɯÚ×ÌÊÐÌÚȮɯ×ÖÛÌÕÛÐÈÓÓàɯËÐÔÐÕÐÚÏÐÕÎɯÈɯÔÌÈËÖÞɀÚɯÞÈÛÌÙɯ

holding capaci ty and its ability to provide critical ecosystem services (Viers et al., 2013). 

Mid -elevation areas (1500-3000 meters), which contain the bulk of montane meadows, will face 

many issues, such as decreasing snowpack (Null et al., 2010). Moreover, meadow systems will 

be particularly vulnerable to flashy water runoff events and increased sediment loads, 

particularly those already affected by channel and bank instability, incision, and decreased 

water tables, in effect turning wet meadows to dry meadows. Flash f loods carrying heavy 

sediment loads and debris can tear away at unstable meadow stream channels, drastically 

increasing incision and erosion in single events, resulting in a continuous positive feedback of 

decreased ecological integrity (Viers et al., 2013). These effects could be further magnified in 

areas that have experienced forest fires, which are of increasing risk under climate change 

scenarios (Westerling & Bryant, 2008). 

Bear Valley is an easily accessible montane meadow at the top of the watershed where both wet 

and dry meadow characteristics can be observed. State highway 20 divides the north and south 

portion of the meadow, diverting water to a culvert under the highway. Due to changes in 

hydrology, the south portion is an example of a dry meadow , with incised river banks and 

historic channelization of water through ditches across the meadow. This was likely historically 

done for grazing, but now the south dry meadow, owned by PG&E is used for other operations. 

The upper wet meadow hosts native wet meadow species such as sweet trillium, lemÖÕɀÚɯ

ginger, leopard lily, bog orchid. Being at the top of the watershed and the largest wet meadow 

in the watershed, restoration of Bear Valley is a project in the Bear River Restoration Plan.  
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Sierra Nevada fens are a hotspot of biodiversity, unique and sensitive plants, and important 

pollinator habitats. Fens are peat-forming wetlands that receive nutrients from sources other 

than precipitation: usually from upslope sources through drainage from surrounding min eral 

soils and from groundwater movement. These systems are often covered by grasses, sedges, 

rushes and wildflowers. They provide important functions as holding water late into the 

season, improving water quality and providing habitat for unique plant and  animal 

communities.  

Disturbances to fen function can be divided into three main categories, direct physical damage 

to the fen surface often from cattle, change to watershed inputs, and direct influence on 

vegetation growth (Prichard et al., 1999). Fens should be identified and protected to every 

possible extent within the watershed. Fen areas should be assessed and rated on their Proper 

Functioning Condition, a qualitative method for assessing the condition of fen areas (Prichard et 

al., 1999), in order to assess current status and restoration priority of these critical habitats. 

In meadows with relatively high water tables, anaerobic soils and slowly decaying plant 

material can cause soil carbon sequestration. When water tables are lowered as a result of 

management practices, meadow soils dry out and the carbon stored in the soil is rapidly 

decomposed and released into the atmosphere as carbon (Norton et al., 2011).  

Widening of floodplains and restoration of impacts from ditching or channelization of wat er, 

head cuts, old roads, soil compaction, and conifer encroachment, is vital in protecting and 

restoring wetlands. Due to the small size of many meadow and fen ecosystems and conifer 

encroachment, aerial surveys are very limited. Data from the USFS Wetlands Inventory should 

be ground-verified.  Other information to aid in detection of meadows and fens, such as using 

soil types, slopes, hydrology, and vegetation associations should be employed in desk-top 

analysis.  

Springs 
There are also 39 recognized springs in the watershed, which are defined by the USGS as places 

where water seeps naturally from the ground. Not all springs are considered wetlands. That 

determination depends on the seasonality of water flow and associated vegetation. Rare plant 

potential is higher in spring systems. It is certain there are more than 39 springs in the Bear 

watershed. At least 12 were found in lower Steephollow sub -watershed in 2016 alone.  Springs 

should be surveyed, mapped and assessed throughout the watershed, a project which could be 

in conjunction with federal land managers (USFS, BLM) and willing private land owners.  
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Vernal Pools  
Vernal pools are covered by shallow water for variable periods from winter to spring, but may 

be completely dry for most of the summer and f all. These wetlands range in size from small 

puddles to shallow lakes and are usually found in a gently sloping plain of valley grassland in 

the lower Bear watershed. These specific vernal pool wetlands are dependent upon intact sub-

watersheds, and the surrounding uplands that support those watersheds. Vernal pool habitat is 

a component of the larger grassland ecosystem of the California Great Central Valley.  

The unique environment of vernal pools provides habitat for numerous rare plants and animals 

that are able to survive and thrive in these harsh conditions. Rare plants found in the Bear 

ÞÈÛÌÙÚÏÌËɀÚɯÝÌÙÕÈÓɯ×ÖÖÓÚɯÐÕÊÓÜËÌɯDowningia pusilla and Legenere limosa (Witham et al., 1998).  

Vernal pools are a valuable and increasingly threatened ecosystem as more than 90% of 

California's vernal pools have already been lost, largely replaced by agricultural land and 

grazed non-native grassland.  

Beale Air Force Base is the home of numerous highly sensitive vernal pool wetlands and their 

associated wildlife species. The Base's Habitat Conservation and Management Plan (HCMP) 

defines what the Base will do to mitigate for all wetlands that will be disturbed in development 

areas in support of Beale's mission. Mitigation can be accommodated on the base's property and 

consÐÚÛÚɯÖÍɯɁÊÖÕÚÌÙÝÈÛÐÖÕɯÈÙÌÈÚȮɂɯÞÏÌÙÌɯ×ÙÌÚÌÙÝÈÛÐÖÕȮɯÔÈÕÈÎÌÔÌÕÛȮɯÈÕËɯÙÌÚÛÖÙÈÛÐÖÕɯÖÍɯÞÌÛÓÈÕËÚɯ

and wildlife habitat will occur. Conservation areas comprise 5,300 total acres, which is roughly 

ƖƗɯ×ÌÙÊÌÕÛɯÖÍɯÛÏÌɯÉÈÚÌɅÚɯ×ÙÖ×ÌÙÛàȭɯɁ,ÈÕÈÎÌÔÌÕÛɯÈÙÌÈÚɂɯÈÙÌɯÛÏÖÚÌɯÊÖÕÛÈining high -quality 

wetlands and threatened and endangered species habitat, but these wetlands are in areas 

identified for possible (but not likely) development in the future.  

 ÓÚÖɯÐÕÊÓÜËÌËɯÐÕɯÛÏÌɯ'",/ɯÈÙÌɯɁÙÌÚÛÖÙÈÛÐÖÕɯÈÙÌÈÚɂɯÞÏÌÙÌɯÛÏÌɯÊÖÕÚÛÙÜÊÛÐÖÕɯÖÍɯÈ××Ùoximately 

forty acres of vernal pools and other aquatic areas will occur. These regions previously 

supported the vegetation types that will be restored there, but they had been degraded and 

destroyed by past agricultural and military practices.  

Vernal pool habitat is a component of the larger grassland ecosystem of the California Great 

Central Valley as such they need to be managed in conjunction with each other. Monitoring of 

vegetation composition and residual dry matter of biomass in vernal pools and gr asslands is 

used to inform cattle grazing regimes on the Base. Sustainable grazing practices can positively 

affect vernal pool health by removing competing non -native grasses and forbs (Marty, 2005). 

Opportunities should be pursued to protect existing vern al pools, restore impacted vernal 

pools, and reconstruct obscured historical vernal pools where appropriate. Managed grazing 

practices such as those on Beale AFB should be implemented and monitored.  
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Forest Health  
Forest tree species in the upper and middle watershed are made up of Sierran mixed conifer 

(6.9%) with an assemblage of white fir, Douglas-fir, ponderosa pine, sugar pine, incense-cedar, 

and California black oak. Stands form multilayered closed canopies with close to 100% cover 

with shrubs common  in the understory. Ponderosa pine (6.2%) varies from pure stands of 

ponderosa pine to mixed stands of 50% ponderosa pine. Associated species include white fir, 

incense-cedar, Jeffrey pine, sugar pine, Douglas-fir, canyon live oak, California black oak, 

Pacific madrone. White and Douglas fir (7.1%) Depending on soil type, moisture, topography 

and disturbance, associated plant species may include canyon live oak, Pacific madrone, sugar 

pine, ponderosa pine, black oak, and Pacific yew; Montane hardwood (10.3%) is found 

throughout the middle watershed. The structure of a montane hardwood habitat consists of a 

pronounced hardwood tree layer, a poorly developed shrub layer, and a sparse herbaceous 

layer. Typical associates include canyon live oak, Douglas-fir, Pacific madrone, California -

laurel, California black oak, and foothill pine at mid - and lower elevations, and ponderosa pine, 

white fir, and Jeffery pine at higher elevations.  

3ÏÌÚÌɯÌÊÖÚàÚÛÌÔÚȮɯÊÖÔ×ÙÐÚÐÕÎɯÈ××ÙÖßÐÔÈÛÌÓàɯƗƔȭƘǔɯÖÍɯÛÏÌɯÞÈÛÌÙÚÏÌËɀÚɯÝÌÎÌÛÈÛÐÖÕɯÊÖmmunities, 

are most prone to wildfire. There are many restoration opportunities, including the 

reintroduction of indigenous land management practices such as prescribed burning.  

Fire and Fuels 
Fire, ignited by lightning and Native Americans, was common in  the Sierra Nevada prior to 

20th century suppression efforts. Pre-settlement fire return intervals were generally less than 20 

years throughout a broad zone extending from the foothills through the mixed conifer forests 

(Stevens, 2014). This reduction in fire activity, coupled with the selective harvest of many large 

pines, produced forests which today are denser, with generally smaller trees, and have higher 

proportions of white fir and incense cedar than were present historically. These changes have 

almosÛɯÊÌÙÛÈÐÕÓàɯÐÕÊÙÌÈÚÌËɯÛÏÌɯÓÌÝÌÓÚɯÖÍɯÍÜÌÓȮɯÉÖÛÏɯÖÕɯÛÏÌɯÍÖÙÌÚÛɯÍÓÖÖÙɯÈÕËɯɁÓÈËËÌÙɯÍÜÌÓÚɂɭsmall 

trees and brush which carry the fire into the forest canopy. Increases in fuel, coupled with 

efficient suppression of low and moderate intensity fires has led to an  increase in general fire 

severity (Stevens, 2014).  

Fire frequency is an indicator of both human disturbance to the forest landscape and larger 

climactic patterns. It can be affected by disease pressure, drought, fire management practices, 

logging, and cl imate cycles. Changing conditions can affect both the frequency of fires as well as 

their intensity. When comparing the observed fire frequency over the last 100 years to the 

expected fire frequency, the fire regime of the upper and lower watershed has div erged 

dramatically from historical conditions (Campbell et al. 2016)  
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Sierra Nevada forests are currently storing over 840 million tons of above ground biomass 

(Blackard et al. 2008). This is an increase from historic levels due in part to fire suppression and 

the reduction in harvesting on public lands. Increasing carbon storage in this way is a benefit to 

moderating the causes of climate change in the short term. However, in the longer term, it 

elevates the risk because dense forests are more likely to experience stand-replacing fires that 

kill many trees and so lead to a large release of carbon when fire killed trees decay. 

Fire affects watersheds in multiple ways, including through a short -term release of soil nitrogen 

followed by nitrogen deficiency, inc reased erosion and return periods of floods, altered 

vegetation structure, and increased stream temperatures (Dennis, 1989). Particularly relevant to 

watersheds in Gold Country, which are heavily impacted by mercury mine -waste, fire has been 

shown to increase methylmercury concentrations (Amirbahman et al., 2004). This is presumably 

associated with faster rates of microbial metabolism due to rapid nutrient cycling following fire, 

and suggests that mercury clean-up efforts may be most pressing in areas recently affected by 

fire. 

The area encompassed by the Lowell Fire in 2015 along Steephollow Creek is likely to 

experience some of these impacts. The vegetation communities affected primarily consisted of 

ponderosa pine forest, as well as small sections of montane hardwood conifer, montane 

hardwood, Sierran mixed conifer, and mixed chaparral. When disturbed by fire, ponderosa pine 

communities are sometimes converted to mixed chaparral habitat, or in moister areas of higher 

site quality, to mixed conifer stands ( CWHR, 1988). Secondary succession in disturbed montane 

hardwood conifer habitat consists of shrubs and trees regenerating together, with conifers 

maturing in 30 -50 years, and broad-leaved trees maturing in 60-90 years (CWHR, 1988). Growth 

of hardwoods is p articularly slow, especially canyon live oak.  

Current Sierra Nevada forest and fuel management is often focused on strategically reducing 

fuels without an explicit strategy for ecological restoration across the landscape matrix. 

Summarizing recent scientif ic literature, we suggest managers produce different stand 

structures and densities across the landscape using topographic variables (i.e., slope shape, 

aspect, and slope position) as a guide for varying treatments. Local cool or moist areas, where 

histori cally fire would have burned less frequently or at lower severity, would have higher 

density and canopy cover, providing habitat for sensitive species. In contrast upper, southern -

aspect slopes would have low densities of large fire-resistant trees. For thinning, marking rules 

would be based on crown strata or age cohorts and species, rather than uniform diameter limits. 

Collectively, our management recommendations emphasize the ecological role of fire, changing 

climate conditions, sensitive wildlife habita t, and the importance of forest structure 

heterogeneity. (North et al, 2010) 
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Timber Production  
Often considered a subset of agricultural production, timber harvesting (silviculture) is a 

significant activity in the upper portions of the Bear River watershe d in Nevada and Placer 

Counties.  Within the Bear River watershed, 38,268 acres of privately-owned land for timber 

harvesting are held by a range of companies, trust funds and private owners (Cal Fire, 2012). 

PG&E owns 12,352 acres, mostly in Placer County at the very top of the watershed. The other 

major private company is Sierra Pacific Industries, which owns 10,802 acres, all in upper portion 

of the watershed, mostly in Nevada County. The top four private individual timber landowners 

collectively own ove r 4,000 acres in Nevada and Placer counties. In most cases the landowner 

and the timber owner are the same with some exceptions, such as where PG&E or NID partially 

own the land but not the timber, or where there are multiple owners of the land and timber who 

ËÖÕɀÛɯÍÜÓÓàɯÖÝÌÙÓÈ×ȭ 

Sustainable Forestry  
Evaluate existing timber inventory and management plan data, and supplement as appropriate.  

Develop a watershed wide forest management plan and work with landowners to promote 

natural forest development and structural and physical diversity in forests for long -term 

ecological, economic, social, and cultural benefits. 

Develop a watershed wide fuels management plan and work with landowners to ensure long -

term forest health, and reduce fuel loading and fire hazard. 

Increase capacity of employment for forest management, Economic jobs and training 

Increase public and landowner education of best management practices  

Evaluate post-fire logging operations to minimize plant, wildlife and soil impacts  

Manage forest to improve resiliency to drought, pathogens and pests  

Carbon sequestration and emission in forests  

Analysis by the U.S. Forest Service predicts that standing biomass and associated carbon 

storage is at risk in the long-term. The analysis predicts Californ ia national forests will become 

net emitters of carbon by the end of the century because by mid-century forests will accumulate 

carbon at a slower rate than they lose it through wildfire, pest mortality and inter -tree 

competition. Carbon storage will be de termined by how the forest is managed for those risks 

over the next 100 years (Goines and Nechodom, 2009). 

Though most studies agree that active management to reduce wildfire and forest pest threats 

reduces carbon storage in the short term, there is less agreement about how and whether 

thinning improves the stability of carbon storage in the long term.   A study found that forest 
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fuels treatments reduced loss of carbon to wildfire by 57% but that when carbon removed from 

the site is added to carbon loss to wildfire, total carbon loss is about 15% greater in treated 

ÍÖÙÌÚÛÚɯÛÏÈÕɯÜÕÛÙÌÈÛÌËȭɯ'ÖÞÌÝÌÙȮɯÈÜÛÏÖÙÚɯÈËËÌËɯÛÏÈÛɯɁ(ÍɯÛÏÐÕÕÌËɯÛÙÌÌÚɯÞÌÙÌɯÔÐÓÓÌËɯÐÕÛÖɯÓÜÔÉÌÙɯ

ÖÙɯÛÏÌɯÊÏÐ×ÚɯÜÚÌËɯÈÚɯÉÐÖÍÜÌÓȮɯÈɯÛÙÌÈÛÔÌÕÛɀÚɯÊÈÙÉÖÕɯÓÖÚÚɯÊÖÜÓËɯÉÌɯÙÌËÜÊÌËɂɯȹ-ÖÙÛÏȮɯ"ÖÓÓÐÕÚȮɯÈÕËɯ

Stephens, 2012). 

Online Forest Resources: 

The Fire Effects Information System, with plant -related links:

http://www.fs.fed.us/database/feis/AboutFEIS/about.html  

Cal Fire and Resource Assessment Program website: http://frap.fire.ca.gov/  

Cal Fire Tree Mortality viewer http://egis.fire.ca.gov/TreeMortalityViewer/  

Cal Fire Forest Practice Geographical Information System (GIS) captures current and historic 

timber harvesting activities http://calfire.ca.gov/resource_mgt/resource_mgt_forestpractice_gis 

 

Oak Woodland, Chaparral and Grassland Ecosystems  
Annual grassland (15%) makes up a large portion of the lower Bear watershed, bridging 

croplands and pastures with oak and hardwood habitats. Introduced annual grass species 

dominate the type, including wild oats , soft chess, ripgut brome, red brome, wild barley, and 

foxtail fescue. Forbs can include broadleaf filaree, redstem fillaree, turkey mullein, true clovers, 

bur clover, popcorn flower, and California poppy, among others. Many of the species found in 

annual grasslands also populate oak woodland habitats as understory plants.  

Valley oak woodland (0.38%) is also found in the low to middle Bear watershed. Canopies of 

this habitat are dominated nearly exclusively by valley oaks, with habitat structure varying 

from savanna-like to forest-like stands.  Tree associates may include interior live oak, and blue 

oak. When grazing is light or absent, a partial shrub layer of poison -oak, toyon, and coffeeberry 

may form. Valley oak woodland provides food and cover for many species of wildlife, 

including birds and animals that use acorns and browse.  

The middle Bear watershed is largely Blue Oak Woodland (16.5%), Blue Oak-Foothill Pine 

(7.0%), and Mixed Hardwood/Conifer (4.4%) forests. In some areas blue oaks dominate the 

woodland, comprising 85 -100% of trees present. Common associates in the savanna-like stands 

are interior live oak, poison -oak, coffeeberry, buckbrush, redberry, California buckeye, 

manzanita and annual grasses. Blue oak-foothill pine is similar. The structure of both these 

ecosystems is diverse vertically and horizontally, and  provide optimal breeding habitat for 29 

species of amphibians and reptiles, 57 species of birds, and 10 species of mammals. While it is 

clear that many wildlife species utilize and benefit from the use of these oaks, further research 

http://www.fs.fed.us/database/feis/AboutFEIS/about.html
http://frap.fire.ca.gov/
http://egis.fire.ca.gov/TreeMortalityViewer/
http://calfire.ca.gov/resource_mgt/resource_mgt_forestpractice_gis
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into oak-wildlife rel ationships is needed before specific management recommendations can be 

made (CWHR, 1988).  

Since the turn of the century there have been reports that certain species of oaks in California 

were reported, by Willis Jepson in 1910, to have regeneration problems including blue and 

valley oak.  One theory claims that change in vegetation, from perennial bunchgrass to 

introduced nonnative annual grasses and tap rooted annual forbs, has created environmental 

conditions that make it more difficult for oaks to estab lish successfully.  Livestock grazing 

began in the late 17th century and there is direct evidence that livestock contribute to reduced 

regeneration by browsing or trampling seedlings. Heavy grazing can indirectly affect oak 

recruitment because it increases soil compaction and reduces organic matter with can make it 

difficult for oak roots to penetrate the soil (Swiecki, Bernhardt 1998). Oak woodlands have long 

been impacted from firewood harvesting, agricultural conversions, intensive grazing and 

residential and commercial development.  

A general pattern of inadequate sapling recruitment has emerged in some location. Since 

samplings are the trees that must be recruited into the mature size class when older trees die, 

there is worry that, if these trends cont inue, current population densities will decline.  Owners 

and managers of hardwood rangelands need to evaluate their oak stands to determine if there is 

adequate recruitment for maintaining stand density or if steps need to be taken to establish new 

trees. (McCreary 2009) 

A theory of changing fire frequencies due to fire suppression and lack of indigenous and/or 

ÙÈÕÊÏÌÙÚɀɯÉÜÙÕÐÕÎȮɯÏÈÚɯÊÈÜÚÌËɯÐÕÊÙÌÈÚÌɯÐÕɯÉÙÜÚÏɯÈÕËɯÉÜÐÓËÜ×ɯÖÍɯÍÜÌÓÚɯÐÕɯÜÕËÌÙÚÛÖÙÐÌÚȭɯ2ÐÕÊÌɯ

foothill oaks evolved with and are adapted to fire, the change in the fire regimes may have 

adversely affected oak regeneration. (Swiecki, T. J.; Bernhardt, E. 1999) 

Fire frequency in oak woodlands is an indicator of both human disturbance to the forest 

landscape and larger climactic patterns. It can be affected by disease pressure, drought, fire 

management practices, logging, and climate cycles. Changing conditions can affect both the 

frequency of fires as well as their intensity. Fire return intervals were compared to the observed 

fire frequency over the last 100 years using vegetation data. This reflected a current fire regime 

that differs dramatically from natural and historical patterns (Campbell et al. 2016). 

Native Americans regularly burned oak woodland to keep areas open for hunting, stimulate the 

sprout ing of plants used for various products, facilitate acorn collection and reduce populations 

of insects that damage acorns (Anderson, K. 2006).  Traditional ecological knowledge and 

indigenous land management practices, including burning, could be implement ed to support 

viable oak woodland and native grassland populations.   
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Regenerating Rangeland Oaks in California, a UC Sierra Foothill Research and Extension Center 

UCANR Publication 21601e;  http://anrcatalog.ucd avis.edu (McCreary, D 2009) provides 

guidelines on how to propagate, plant and maintain oaks in restoration projects.  

Promoting holistic rangeland management practices increases important ecosystem services, 

such as improved water quality, more stable stream banks and riparian soils which support 

hydrologic functions such as flood attenuation, higher carbon sequestration in soil and wood, 

and more diverse and productive plant communities (Jackson, L.E., A.K. Hodson, K.J. Fyhrie, 

and V. Calegari, 2015)and  human communities by supporting working landscapes.  

Mixed and montane chaparral (2%) can be found in patches, are structurally homogenous, and 

can be impenetrable thickets. Mixed chaparral is commonly comprised of scrub oak, ceanothus, 

and manzanita dominating the type. The plant and wildlife (especially bird, mammal, reptile, 

insect) diversity in these ecosystems is extremely high. Due to different soil types stands host 

various plant associations and may host rare plant species or natural communities, such as the 

gabbro serpentine rare plants and rare natural plant communities.  

Chaparral can create heavy fuels loads and pose high fire risk near human structures. It is often 

completely cleared in fuel reduction projects with little regard to it diversit y and habitat value.  

(ÕÚÛÌÈËɯÖÍɯȿÊÓÌÈÙÐÕÎɀȮɯÓÈÕËɯÔÈÕÈÎÌÔÌÕÛɯÛÙÌÈÛÔÌÕÛÚɯÊÖÜÓËɯÊÖÕÚÐÚÛɯÖÍɯÚÌÓÌÊÛÐÝÌɯÛÏÐÕÕÐÕÎɯÞÏÐÊÏɯ

lightens the fuel load but conserves diversity and wildlife habitat. Treatments could consist of 

prescribed burning, as long-term fire suppression can lead to stand senescence and decline in 

habitat value. The majority of animals using chaparral habitats reach peak densities 1-15 years 

post-burn (CWHR, 1988). Fire frequency for chaparral ranges from 30-150 years. Too frequent 

clearing and/or bur ning can lead to vegetation type conversion; often to non-native annual 

grasslands; which support less plant and wildlife habitat and diversity,  and poses a different 

type of high fire risk.  

Vegetation treatments for fuel reduction should aim to protect s pecies composition, wildlife 

habitat, soil integrity and minimize non -native invasive plant threat.  

Rare and Threatened Habitat Types  
Vegetation types provide key ecosystem services by maintaining water cycles, removing carbon 

dioxide from the atmosphere,  and providing habitat for plant and wildlife species. Conversion 

and degradation of rare vegetation types can disrupt the integrity of the ecological functions of 

our natural environments, leading to the loss of sensitive plant and animal species and a 

corresponding decrease in biodiversity. The inherent values of vegetation have lead scientists 

and conservationists to make use of vegetation patterns as a surrogate for ecosystems for many 

years. 

http://anrcatalog.ucdavis.edu/
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Rare plant (vegetation) communities are those communities that are of highly limited 

distribution. These communities may or may not contain special status plants. The most current 

version of the California Natural Diversity Database's List of California Terrestrial Natural 

Communities should be used as a guide to the names and status of 

communities  https://www.wildlife.ca.gov/Data/VegCAMP/Natural -Communities/List 

Rarity and Global and State Ranks:  
One purpose of the vegetation classification is to assist in determining the level of rarity and 

imperilment of vegetation types. Ranking of alliances according to their degree of imperilment 

ȹÈÚɯÔÌÈÚÜÙÌËɯÉàɯÙÈÙÐÛàȮɯÛÙÌÕËÚȮɯÈÕËɯÛÏÙÌÈÛÚȺɯÍÖÓÓÖÞÚɯ-ÈÛÜÙÌ2ÌÙÝÌɀÚɯHeritage Methodology, in 

which all alliances are listed with a G (global) and S (state) rank. For alliances with State ranks 

of S1-S3, all associations within them are also considered to be highly imperiled. A question 

mark (?) denotes an inexact numeric rank due to insufficient samples over the full expected 

range of the type, but existing information points to this rank. Ranking is an ongoing process 

and we expect to provide association level ranks for all of the S3 or rarer entities in the future. 

This information can be accessed at: https://www.wildlife.ca.gov/Data/VegCAMP/Natural -

Communities/Background#codes 

1 = Critically imperiled because of extreme rarity or because it is somehow especially vulnerable 

to extinction or extirpation, typically with 5 or fewer occurrences.  

2 = Imperiled because of rarity or because other factors demonstrably make it very vulnerable to 

extinction (extirpation), typically with 6 -20 occurrences. 

3 = Rare, uncommon or threatened, but not immediately imperiled, typically with 21 -100 

occurrences. 

4 = Not rare and apparently secure, but with cause for long-term concern, usually with more 

than 100 occurrences. 

5 = Demonstrably widespread, abundant, and secure 

  

https://www.wildlife.ca.gov/Data/VegCAMP/Natural-Communities/List
http://explorer.natureserve.org/ranking.htm
https://www.wildlife.ca.gov/Data/VegCAMP/Natural-Communities/Background#codes
https://www.wildlife.ca.gov/Data/VegCAMP/Natural-Communities/Background#codes
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California Department of Fish and Wildlife Terrestrial Natural Communities List and Ranking  

Forest and Woodlands Alliances and Stands  Global & State Rank 

*61.450.00 Acer macrophyllum (Bigleaf maple forest) Alliance G4 S3 

*75.100.00 Aesculus californica (California buckeye groves) Alliance G3 S3 

*81.300.00  Callitropsis macnabiana  (McNab cypress woodland) Alliance  G3 S3 

*61.960.00 Fraxinus latifolia (Oregon ash groves) Alliance G4 S3 

*72.100.00 Juglans californica (California walnut groves) Alliance G3 S3 

*37.413.00  Quercus chrysolepis  (Canyon live oak chaparral) Alliance  G3 S3 

*61.130.00 Populus fremontii (Fremont cottonwood forest) Alliance G4 S3 

*61.204.00 Salix lucida  (Shining willow groves) Alliance  G4 S3 

*61.205.00  Salix laevigata  (Red willow thickets) Alliance  G3 S3 

*61.204.00 Salix lucida (Shining willow groves) Alliance G4 S3? 

*61.211.00 Salix gooddingii (Black willow thickets) Alliance G4 S3 

*61.310.00 Platanus racemosa  (California sycamore woodlands) Alliance G3 S3  

*71.020.00  Quercus douglasii  (Blue oak woodland) Alliance  G4 S4 (some 

associations are   

high priority)  

*71.040.00  Quercus lobata  (Valley oak woodland) Alliance G3 S3 (some 

associations are high 

priority)  

Shrubland Alliances and Stands Global & State Rank 

*63.210.00 Alnus incana (Mountain alder thicket) Alliance G4 S3 

*63.300.00 Cephalanthus occidentalis (Button willow thickets) Alliance G5 S2 

*37.950.00   Corylus cornuta var. californica(Hazelnut scrub)  Alliance  G3 S2? 

*37.911.00 Heteromeles arbutifolia (Toyon chaparral) Alliance G5 S3 

*63.310.00 Rhododendron occidentale (Western azalea patches) Provisional 

Alliance 

G3 S2? 

*63.410.00  Sambucus nigra  (Blue elderberry stands) Alliance  G3 S3 

Herbaceous Alliances and Stands Global & State Rank 

*45.416.00 Camassia quamash (Small camas meadows) Alliance G4? S3? 
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*41.050.00 Danthonia californica (California oat grass prairie) Provisional 

Alliance 

G4 S3 

*42.007.00 Lasthenia fremontii - Downingia (bicornuta) ɉ&ÒÅÍÏÎÔȭÓ goldfields - 

Downingia vernal pools) Alliance 

G3 S3 

*42.002.00 Layia fremontii - Achyrachaena mollis ɉ&ÒÅÍÏÎÔȭÓ ÔÉÄÙ-tips - Blow 

wives vernal pools) Alliance 

G3 S3? 

*41.278.00  Muhlenbergia rigens (Deer grass beds) Alliance  G3 S2? 

*41.150.00 Nassella pulchra (Purple needle grass grassland) Alliance G4 S3? 

CDFW Biogeographic Data at: https://www.wildlife.ca.gov/Data/VegCAMP/Natural -

Communities/List 

Vernal pool  communities provide habitat for numerous rare plants and animals that are able to 

survive and thrive in these harsh conditions. Vernal pools are a valuable and increasingly 

threatened ecosystem, often smaller than the bulldozer that threatens to destroy them. More 

than 90% of California's vernal pools have already been lost. Two rare plants found in the 

ÞÈÛÌÙÚÏÌËɀÚɯÝÌÙÕÈÓɯ×ÖÖÓÚɯÐÕÊÓÜËÌɯDowningia pusilla and Legenere limosa (Witham et al., 1998). 

Rare natural communities found in vernal pools include include  Lasthenia fremontii - Downingia 

(bicornutaȺɯȹ%ÙÌÔÖÕÛɀÚɯÎÖÓËÍÐÌÓËÚɯ- Downingia vernal pools) Alliance and Layia fremontii - 

Achyrachaena mollis ȹ%ÙÌÔÖÕÛɀÚɯÛÐËà-tips - Blow wives vernal pools) Alliance.  

Closed-cone pine-cypress communities are dominated by McNab cypress and found in the 

middle Bear watershed. Closed-cone pine-cypress habitats often occur as islands within a 

matrix of chaparral or forest types. Threats to cypress species in California include changes to 

the natural fire regime. Because cypress cones are serotinous, wildfire is an important natural 

disturbance. The heat produced by fire opens cones, resulting in a massive release of fertile 

cypress seeds. Although cypress trees have thin bark and typically do not survive fire, the seeds 

released by fire ensure the continuation of the stand. Human -induced changes to the natural 

fire regime have led to the disappearance of many of these tree stands. If the fire return interval 

is too short, trees are unable to reach reproductive age before the next fire, often causing them 

to be replaced by adjacent vegetation types. McNab cypress are found in several locations 

which have associated rare plant populations ofPine Hill Flannelbush ( Fremontodendrom 

californica decumbensȺɯÈÕËɤÖÙɯ2ÛÌÉÉÐÕÚɀɯÔÖÙÕÐÕÎɯÎÓÖÙà (Calystegia stebbinsii).  Other CNPS listed 

Ú×ÌÊÐÌÚɯÈÙÌɯÍÖÜÕËɯÐÕɯÛÏÐÚɯ×ÓÈÕÛɯÊÖÔÔÜÕÐÛàȮɯÐÕÊÓÜËÐÕÎɯ!ÈÊÐÎÈÓÜ×ÐɀÚɯ×ÌÙÐËÌÙÐËÌÈɯȹPerideridia 

bacigalupiiȺɯÈÕËɯ2ÈÕÉÖÙÕɀÚɯÖÕÐÖÕɯȹAllium sanbornii). These species are indicators of unique soil 

types including the ult ra-maphic gabbro soils which are found within the Bear watershed in 

several locations. This is also habitat for California horned lizard ( Phrynosoma coronatum frontale) 

a State Species of Special Concern.  

https://www.wildlife.ca.gov/Data/VegCAMP/Natural-Communities/List
https://www.wildlife.ca.gov/Data/VegCAMP/Natural-Communities/List
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The soil types present in the Bear watershed, illustrate the complex geology and biophysical 

processes at work in the watershed. Many endemic and/or rare plant taxa and/or natural 

communities are located exclusively on a specific soil or rock type, such as carbonate, 

serpentinite, basalt, or granite. Rare plants such as Stebbins' morning-glory, Pine Hill ceanothus, 

Pine Hill flannelbush, and Layne's butterweed, found in the American and Bear watersheds, are 

endemics and only associated only with ultra -maphic gabbro serpentine soils. The status of 

these species and natural communities in the Bear is unknown. Identification of unique soil 

types known to have associated rare plants, coupled with on the ground plant surveys, would 

assist in identifying areas for protection and restoration, and add to a much  needed 

comprehensive plant inventory for the Bear.  

Rare and Declining Plant and Wildlife Species  
Of the seven river basins within the boundary of the northern Sierra Nevada, those of the 

Feather and American Rivers have the greatest number of plant taxa, including endemic and 

rare taxa, with the American River having at least 46 rare taxa and 85 Sierran endemics. The 

Yuba River has at least 69 Sierran endemics and 45 rare taxa documented within the watershed 

(Millar et al., 1996). The data from the Yuba and American River watersheds shows the 

potential for plant taxa diversity and rare and endemic plant presence within the Bear 

watershed as well. The CNDDB list is limited to documented occurrences and is not a complete 

list of all sensitive plant species that may be found in the Bear watershed. There is a great need 

to increase the knowledge of rare plant diversity, abundance and location in the watershed and 

increase access to data that is already available.  

Information on rarity and endemism for non -vascular plants, including lichens and bryophytes, 

for the Sierra Nevada is very speculative and fragmentary due to limited fieldwork and the 

small number of available collections. Many of these ensembles are located on unusual 

substrates or soils, occur in areas with high plant species diversity, or occur in uncommon 

habitats or vegetation types. There is a strong need to fill data gaps in non-vascular plant 

diversity, abundance, and location, throughout the watershed. For example, the structure of a 

lichen community in a forest (i.e., species presence and abundance) intrinsically provides a 

wealth of information about forest health, function, and local climatic conditions because some 

species are extremely sensitive to environmental change, a major reason for their popularity as 

bio-indicators for natural resource assessment (Nimis et al., 2002).   

There are also data gaps in surveys and reporting of sensitive fungal species including branched 

collybia (Collybia racemosa), large cudonia (Cudonia monticola), and olive phaeocollybia 

(Phaeocollybia olivacea). 

Plant species known to occur in the Wolf Creek watershed that have special status include 

2ÊÈËËÌÕɯ%ÓÈÛɯÊÏÌÊÒÌÙÉÓÖÖÔɯȹ" ɯ$ÕËÈÕÎÌÙÌËȺȮɯ!ÙÈÕËÌÎÌÌɀÚɯÊÓÈÙÒÐÈȮɯÉÙÖÞÕÐÚÏɯÉÌÈÒÌËɯÙÜÚÏȮɯÙÌË-
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ÈÕÛÏÌÙÌËɯÙÜÚÏȮɯ2ÛÌÉÉÐÕÚɀÚɯÔÖÙÕing glory, Follett's monardella, Pine Hill flannelbush (Federal 

$ÕËÈÕÎÌÙÌËȺȮɯ"ÈÕÛÌÓÖÞɀÚɯÓÌÞÐÚÐÈȮɯ!ÜÛÛÌɯ"ÖÜÕÛàɯÍÙÐÛÐÓÓÈÙàȮɯ-ÖÙÙÐÚɀÚɯÉÌÈÙËÔÖÚÚȮɯ$ÓÖÕÎÈÛÌɯ

coppermoss, and Bog clubmoss  

3ÞÖɯÙÈÙÌɯ×ÓÈÕÛÚɯÈÙÌɯËÖÊÜÔÌÕÛÌËɯÐÕɯÛÏÌɯÓÖÞÌÙɯÞÈÛÌÙÚÏÌËɀÚɯÝÌÙÕÈÓɯ×ÖÖÓÚȮɯÐÕÊÓÜde dwarf 

downingia ( Downingia pusilla) and (Legenere limosa) (Witham et al., 1998). Observations of 

California linderiella ( Linderiella occidentalis) and vernal pool fairy shrimp ( Branchinecta lynchi) 

indicate likely suitable habitat for rare vernal pool p lant species. 

Brazilian watermeal ( Wolffia brasiliensis) was observed at Camp Far West. Elongate copper moss 

(Mielichhoferia elongate) was observed near Dutch Flat. 

Knowledge of species-specific occurrence patterns is essential for determining the impacts and 

threats to rare species in the Bear Watershed, as well as the conservation and restoration 

activities necessary to prevent their extirpation and help facilitate species recovery (Lesica and 

Allendorf, 1992; 1995). Surveys and reporting for special-status wildlife have been completed 

for only a small portion of the Bear River Watershed. Twenty special -status wildlife species had 

been documented in the Bear Watershed by CNDDB prior to 2016 and are discussed and 

mapped in Campbell et al. (2016), which also lists an additional nine special -status mammal 

species and nine special-status invertebrate species with potential to occur in the watershed. 

Forty-seven special-status bird species have been documented in the Bear River Watershed by 

CNDDB (2015) or a subset of curated experts at eBird (2016); these are listed and discussed 

in Campbell et al. (2016). 

Invasive Species 
Invasive plant species can outcompete native plants and significantly alter plant and animal 

communities, threatening entire ecosystems. Restoration efforts are often limited by time and 

funding; therefore, the focus of invasive species control in the Bear River watershed should be 

ÖÕɯÛÏÖÚÌɯ×ÖÚÐÕÎɯÛÏÌɯÎÙÌÈÛÌÚÛɯÛÏÙÌÈÛɯÛÖɯÕÈÛÐÝÌɯÌÊÖÚàÚÛÌÔÚȭɯ6'(//$3ȮɯÛÏÌɯɁ6ÌÌËɯ'ÌÜÙÐÚÛÐÊÚȯɯ

Invasive Population Prior ÐÛÐáÈÛÐÖÕɯÍÖÙɯ$ÙÈËÐÊÈÛÐÖÕɯ3ÖÖÓɂɯȹÞÏÐ××ÌÛȭÊÈÓ-ipc.org), draws on data 

from the Calflora database (www.calflora.org) to prioritize 200 Californian weeds for 

ÌÙÈËÐÊÈÛÐÖÕɯÉÈÚÌËɯÖÕɯÛÏÌɯ×ÓÈÕÛɀÚɯ×ÖÛÌÕÛÐÈÓɯÐÔ×ÈÊÛȮɯÐÕÝÈÚÐÝÌÕÌÚÚȮɯÈÕËɯÍÌÈÚÐÉÐÓÐÛàɯÖÍɯÌÙÈËÐÊÈÛÐÖÕȭɯ

The WHIPPET tool emphasizes cost-effective efforts to control high -risk populations, therefore 

smaller populations and species that are easier to control are scored higher than populations 

that are larger or more difficult to control.  Due to variations in inva siveness and feasibility of 

eradication, populations of the same species may receive different WHIPPET scores. However, 

species with consistently high scores in the Bear River watershed are Lepidium latifolium 

(perennial pepperweed), Arundo donax (giant reed), Onopordum acanthium (Scotch thistle), 

Sesbania punicea (scarlet wisteria), Lythrum salicaria (purple loosestrife), and Rubus armeniacus 

(Himalayan blackberry). Species that are commonly found in the Bear River watershed but 
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frequently received a lower  WHIPPET score due to difficulty of eradication include: Centaurea 

solstitialis (yellow starthistle), Centaurea stoebe ssp. micranthos (spotted knapweed), Cytisus 

scoparius (Scotch broom), Hordeum murinum (hare barley), Lolium multiflorum (Italian ryegrass).  

Weed Management Areas (WMAs) are local stakeholder groups, organized by county through 

county Agricultural Commissioners' offices, who develop a strategic plan that identifies top 

priorities for local weed management. The Bear River has two active WMAs , Placer/Nevada 

County and Yuba/Sutter County. WMAs plan and implement projects on -the-ground, 

collaborate on mapping and public education, and are likely to be a great resource. 

Several animal species within the Bear River Watershed are introduced exotic species that prey 

upon, parasitize, and compete with native wildlife, and act as reservoirs for diseases that affect 

native wildlife. Invasive species currently impacting the Bear River Watershed include the 

American bullfrog ( Lithobates catesbeianus), red-eared slider (Trachemys scripta elegans), spiny 

soft-shell turtle ( Apalone spinifera), brown -headed cowbird (Molothrus ater), Eurasian collared-

dove (Streptopelia decaocto), European starling (Sturnus vulgaris), house sparrow (Passer 

domesticus), wild pigs (Sus scrofa), and feral cats (Felis catus). Additional invasive animal species 

that are reproducing in watersheds adjacent to the Bear Watershed include New Zealand mud 

snails (Potamopyrgus antipodarum), Asian clams (Corbicula fluminea), northern water snakes 

(Nerodia sipedon), and southern water snakes (Nerodia fasciata). Non-native species such as these 

significantly reduce the survival and reproduction of native wildlife populations.  

Indigenous Communities, Cultural Resources and Cultural Restoratio n 
Currently, three indigenous groups are based within portions of the Bear River watershed: the 

Colfax-Todds Valley Consolidated Tribe (Colfax Rancheria), the Nisenan of Northern California 

(Nevada City Rancheria), and the United Auburn Indian Community (A uburn Rancheria). All 

three of these tribes were historically recognized by the US federal government and the 

surrounding indigenous nations, but their federal recognition was terminated in 1958, 1964, and 

1967, respectively. Federal recognition was restored to the United Auburn Indian Community 

in 1994. The Colfax and Nevada City Rancherias continue to petition for the reinstatement of 

their federal recognition, while members of all three tribes remain connected to their vital 

cultural heritage.  

In Nevada County, approximately 52,069 acres, or about eight percent of the county has been 

subjected to archaeological survey with relatively "complete" systematic coverage. Within this 

total area, approximately 1,490 prehistoric and historic archaeological sites have been recorded 

to date (see Appendix E of the Nevada County Master Environmental Inventory). Considering 

the total number of sites recorded in the County and given the amount of acreage that has been 

surveyed, it can be estimated that the potential number of sites expected within Nevada County 
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number about 17,900, leaving about 16,400 potential archaeological sites yet undiscovered 

(Nevada County 1995). 

For purposes of watershed restoration, sites and resources of significance to tribal groups 

should be identified and prioritized for protection.  It is certain there are more areas of special 

significance to local indigenous people than are documented in the publicly -available data 

sources.  Representatives of local tribal groups have expressed their view that all of their 

ancestral aboriginal territories are traditional cultural properties, and they do not agree with 

addressing these territories in accordance with the non-native perspective (NID and PG&E 

2011f). For projects proposed in this plan, it will be important to consult with local tribal groups 

to identify if restoration is taking place on culturally significant land. If so, the restoration 

concepts and approaches will be discussed with local tribal groups to develop effective, 

meaningful, and cult urally sensitive restoration practices. 

Agriculture  
Working landscapes, both farms and ranches, are one of the most common land uses on private 

land in the Bear River watershed. Agriculture is both a major sector of the economy of the 

counties encapsulated by the watershed and a foundation of the cultural identity of many of its 

communities, particularly in the lower watershed (van Wagtendonk, 2013). According to county 

zoning data, almost 128,000 acres, over 40% of the watershed area, is zoned for general or 

exclusive agriculture. This includes almost all of Sutter, much of Yuba, and a large portion of 

central Nevada County, within the limits of the watershed. In addition, another almost 69,000 

acres, over 20% of the watershed, are zoned as combined-agricul ture (i.e. joint agricultural and 

industrial or residential).  

Assessing the actual impacts of widespread agriculture on the ecological health of the Bear 

watershed is highly complicated, with a suite of potential positive and negative effects. On the 

one hand, working lands, particularly when well managed, can provide open space and critical 

habitat for a large number of species native to the Sierra foothills, particularly pollinators and 

migrating mammals (Department of Water Resources, 2013; van Wagtendonk, 2013). In 

addition, agricultural lands can provide land and water for wetlands restoration and can help 

control and improve the water quality of urban runoff. In contrast, the conversion of working 

lands to other, more developed uses can compromise the ability of the landscape to provide a 

range of ecosystem services including flood management, water conservation and groundwater 

recharge, food production, and carbon sequestration. In fact, climate models illustrate that a loss 

of agricultural lands may l ead to a loss of biodiversity (Department of Water Resources, 2013). 

However, to fully reap the positive benefits of agricultural land, appropriate land stewardship 

and the adoption of ecosystem-friendly practices, as mentioned above, are critical.  

 




























































































































































































































































































































































































































