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2 Plan Area and Basin Setting 

2.1 Description of the Plan Area (Reg. § 354.8)  

The Plan Area is the area within the Sierra Valley (SV) Subbasin (DWR Groundwater Basin 
Number 5-012.01) as most recently defined in the Bulletin 118 February 2019 Update (following 
2019 SV Subbasin Boundary Modification) and viewable on the SGMA Basin Prioritization 
Dashboard tool1. The SV Subbasin is located within Sierra Valley. 

Sierra Valley is an irregularly shaped, complexly faulted valley with seismic influences located in 
southeastern Plumas County and northeastern Sierra County in northeastern California. Sierra 
Valley has a long history of agriculture, is renowned for its beauty and is a nationally designated 
Important Bird Area. It is home to the largest wetland2 in the Sierra Nevada Mountains3 and is 
considered one of the most biodiverse landscapes in the United States2. It is also commonly 
regarded as the largest high-alpine valley in the United States (Vestra, 2005).  

The outer boundaries of the SV Subbasin and adjacent Chilcoot Subbasin (excluding the 
straight-line boundary held in common) approximately parallel the boundaries of Sierra Valley 
(defined by the interface of the valley floor and surrounding mountains), with some minor 
exceptions.  

The SV Subbasin has a surface area of 184 square miles (DWR, 2004a) and the Chilcoot 
Subbasin has a surface area of 12 square miles (DWR, 2004b). The hydrologic connection 
between the Sierra Valley Subbasin and the Chilcoot Subbasin is known to be significant, with 
some level of surface water hydrology and groundwater interaction but it is not well understood. 
The subbasins are to some extent discontinuous at depth due to a bedrock sill (DWR, 2004b). 

2.1.1 Summary of Jurisdictional Areas and Other Features (Reg. § 354.8 b)  

The Sierra Valley Watershed boundary is spread across three counties including: Plumas, 
Sierra, and a small portion in Lassen. The Sierra Valley Watershed area is located in California 
Assembly District 1, California Congressional District 1, Plumas County Supervisorial District 1, 
with a small portion in Plumas County Supervisorial District 5, and portions of Sierra County 
Supervisorial Districts 3, 4, and 5.  

The SV Subbasin is shown in Figure 2.1.1-1 and the Plan Area is shown in Figure 2.1.1-2. 

A relatively small portion (approximately 115 acres) of the northwest area of the SV Subbasin 
boundary is located outside of the SVGMD jurisdictional boundary. This area is owned by the 
U.S. Forest Service and is the responsibility of Plumas County exclusively as an Agency, 
defined in Reg § 351, or GSA. SVGMD is the GSA for the remainder of the SV Subbasin 
boundary or Plan Area.  

The two primary jurisdictional areas are therefore: 

1. SVGMDôs SGMA jurisdictional area, which is the portion of the Plan Area which is within 
the SVGMD boundary (see Figure 2.1.1-2), and  

 
1 https://gis.water.ca.gov/app/bp -dashboard/final/  
2 Wetlands are areas where water is at or near the surface for at least part of the year 
3  https://www.nature.org/en -us/get-involved/how -to-help/places-we-protect/sierra-valley/  

https://gis.water.ca.gov/app/bp-dashboard/final/
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flinkprotect.cudasvc.com%2Furl%3Fa%3Dhttps%253a%252f%252fwww.nature.org%252fen-us%252fget-involved%252fhow-to-help%252fplaces-we-protect%252fsierra-valley%252f%26c%3DE%2C1%2CcV0XzRAJkPA7qeKMiJBWtkUpgU-csb-PgCaoxJ6IsMd59x3Ad59yPEMFG-BqMhNCwlV6FAMKFRBM6zMjUwn6_LEK67mB9od8-Euivhd-NedcgA%2C%2C%26typo%3D1&data=04%7C01%7Cbetsye%40lwa.com%7C63a08227a5464aca885308d9d06fe71a%7C82c116cff68c4a158363ab0d96430543%7C0%7C0%7C637770002537200516%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=IGIsmnFKFmR0Oj0li0LEYg4VeG06eRjzZcFnsZ%2B3gDI%3D&reserved=0
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2. Plumas Countyôs SGMA jurisdictional area, which is the portion of the Plan Area which is 
not within the SVGMD boundary (see Figure 2.1.1-2).  

The SV Subbasin, adjacent Chilcoot Subbasin, and other surrounding groundwater basins are 
shown in Figure 2.1.1-3.  

Jurisdictional boundaries of federal, state, or local lands, state highways, and locations of the 
communities within the Plan Area, and other land ownership are displayed within the Sierra Valley 
Watershed boundary in Figure 2.1.1-4.  

Land ownership by area and percent of watershed are listed in Table 2.1.1-1.  

Water management agencies are presented in Figure 2.1.1-5.  

The only community in the Plan Area that is an incorporated city is Loyalton, with city limits 
generally corresponding to the City of Loyalton Water Districtôs boundary. All of the communities 
within the Plan Area are to some extent groundwater-dependent.  

There are no Tribal Trust Land Tracts (U.S. Department of Interior, Bureau of Indian Affairs) within 
the SV Subbasin based on information and data published by DWR.4 Should any new information 
change this determination in the future, a figure showing Tribal Trust Land Tracts will be added to 
this Section. However, there are tribal cultural influences throughout the Sierra Valley watershed 
as described further below. 

The Northern Sierra Nevada Mountains contain the physical evidence of a rich and complex 
Native American history reaching back thousands of years. These landscapes are rooted deeply 
in tribal memory. The mountain valleys were central places from which long-used trails radiated 
out following the ridgetops and the many water courses. The benches and terraces above the 
valleys were places where large encampments were established and maintained season after 
season. Sierra Valley presented an expansive base for settlement and held an array of valuable 
resources. The low-elevation pass at the northeast end was a gateway for Great Basin 
populations to enter the mountains while the northwest arm of Sierra Valley and the outlet of the 
Middle Fork of the Feather River (Middle Fork) provided a natural pathway east from Northern 
Sierra Nevada (Elliott 2021). 

Archaeological sites in this same vicinity show evidence of human occupation from as early as 
5,500 years ago. As climate and ecosystems fluctuated from warmer and wetter to colder and 
drier conditions, Sierra Valley was continuously used for seasonal forays and settlement. 
Artifacts and cooking features present at multiple ancient campsites documented in the area 
suggests a strong emphasis on the processing and export of bulbs, roots, and seeds. Hunting of 
the abundant waterfowl within the marsh-like lowlands, and rabbits and deer on the drier valley 
bottom and surrounding hills was also very important (Elliott 2021). 

The Washoe to the east and the Mountain Maidu (or Northeastern Maidu) to the north and west 
met within Sierra Valley for uncounted generations. These tribes had different cultural 
backgrounds and very different languages. The pre-contact Washoe were a Great Basin tribe. 
Sierra Valley was at the northeastern edge of a large traditional territory that encompassed 
much of todayôs Western Nevada. They gathered a variety of roots, bulbs, and grasses from the 
valley but there was reportedly a particularly prized grass found here that they called m¼ĺim 
which was also the name they applied to the valley itself. The Washoe obtained resources 
through trade or access into Mountain Maidu territory (e.g., acorns and salmon) (Elliott 2021). 

 
4 https://gis.water.ca.gov/app/boundaries/  and DWR Guidance Document for the Sustainable Management of 

Groundwater, Engagement with Tribal Governments (January 2018) 

https://gis.water.ca.gov/app/boundaries/
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The pre-contact Mountain Maidu were adept at life in the Northern Sierra Nevada Mountains. 
Central to them was the upper reaches of the Middle Fork and the North Fork of the Feather 
River including the fall salmon runs. A strong Mountain Maidu presence in Northwestern Sierra 
Valley is evident in the archaeological resources recorded in this vicinity. The Mountain Maidu 
also benefited in trade coming from the east, obtaining resources not readily available in their 
traditional territory (e.g., obsidian) (Elliott 2021). 

All of this was massively disrupted in the middle of the nineteenth century with Euro-American 
contact. While there are no known accounts confirming entry into Sierra Valley, early trappers 
were reportedly working along the Truckee River in the early 1830s (Elliott 2021). The pioneer 
ranches that began to be developed in the mid-1850s spelled the end of traditional lifeways of 
the Mountain Maidu and the Washoe within Sierra Valley. By the 1860s, large portions of the 
valley bottom were being drained and put under cultivation. Yet at least some of the mountain 
camps were still used by surviving families and groups. As late as November 1867, the 
Mountain Messenger noted that the tribes had once again engaged in their annual practice of 
fall burning in the hills surrounding Sierra Valley. Burning was routinely undertaken season after 
season but this period certainly marked the end of the annual cycle. The remaining Native 
American population could no longer gain access to manage the ecosystem at a landscape 
level (Elliott 2021). 
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Figure 2.1.1-1: Sierra Valley Groundwater Subbasin 
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Figure 2.1.1-2: Sierra Valley Groundwater Sustainability Plan Area 
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Areas covered by relevant general plans are:  

1. portion of the Plan Area within Plumas County (Plumas County General Plan),  

2. portion of the Plan Area within Sierra County (Sierra County General Plan),  

3. area within the City of Loyalton (City of Loyalton General Plan).  

As listed in Table 2.1.1-1, the SV Subbasin contains federally owned lands of the U.S. 
Department of Agriculture, Bureau of Land Management, Forest Service within the Plumas 
National Forest and Tahoe National Forest. Associated Land and Resource Management Plans 
for Plumas (1988)5 and Tahoe (1990)6 are also relevant. 

Existing land use designations in the Plan Area are shown in Figure 2.1.1-6.  

The approximate number of domestic and municipal wells per square mile, agricultural wells per 
square mile, and unknown (i.e., water use type not provided/available) wells per square mile, 
according to DWR, are shown in Figure 2.1.1-7, Figure 2.1.1-8, and Figure 2.1.1-9, respectively 
(source: DWR Well Completion Report Map7). The numbers of wells per type are listed in Table 
2.1.1-2. It is important to note that there may be significant numbers of wells for which no 
information exists in the DWR database. This is a data gap that will be addressed during the 
first two years of GSP implementation. 

 
5 https://www.fs.usda.gov/main/plumas/landmanagement/pla nning   
6 https://www.fs.usda.gov/main/tahoe/landmanagement/planning   
7 Available from: https://dwr.maps.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b37 

https://www.fs.usda.gov/main/plumas/landmanagement/planning
https://www.fs.usda.gov/main/tahoe/landmanagement/planning
https://dwr.maps.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b37
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Figure 2.1.1-3: Sierra Valley Groundwater Basin (SV Subbasin) and Adjacent Groundwater Basins  
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Figure 2.1.1-4: Sierra Valley Watershed Boundary, State Highways, Locations of the Communities 
within the Plan Area, and Land Ownership
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Table 2.1.1-1: Sierra Valley Watershed Land Ownership  

 

Owner Total Acres Percent of Watershed 

Bureau of Land Management 11,590 3.1% 

California Department of Fish and Wildlife 11,087 3.0% 

California State Lands Commission 639 0.2% 

Feather River Land Trust 2,540 0.7% 

City of Loyalton 8 0.0% 

Private 149,804 40.1% 

County of Sierra 3 0.0% 

Unknown Federal/Other Federal 2 0.0% 

United States Forest Service 197,954 53.0% 

Total 373,627 100% 

Source: CAL FIRE, land ownership, last updated October 2018 (https://frap.fire.ca.gov/mapping/gis-data/) and California 
Department of Fish and Wildlife, GIS Clearinghouse (https://wildlife.ca.gov/Data/GIS/Clearinghouse)  

 

https://frap.fire.ca.gov/mapping/gis-data/
https://wildlife.ca.gov/Data/GIS/Clearinghouse
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Figure 2.1.1-5: Plan Area Agencies with Water Management Responsibilities shown atop 
Groundwater Basin Boundaries  
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Figure 2.1.1-6: Existing Land Use Designations in the Plan Area 
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Figure 2.1.1-7: Approximate Number of Domestic Wells and Municipal Wells per Square Mile 
within the Plan Area

 

Source: DWR Well Completion Report Map Application 
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Figure 2.1.1-8: Approximate Number of Agricultural Wells per Square Mile within the Plan Area 

 

Source: DWR Well Completion Report Map Application 
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Figure 2.1.1-9: Approximate Unknown Wells per Square Mile within the Plan Area 

 

Source: DWR Well Completion Report Map Application 
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Table 2.1.1-2: Well Count in Sierra Valley by Type1 

Well Type 

Well Status 

Active Inactive Destroyed Unknown Abandoned 

Municipal 32 1 2 19 1 

Agricultural 59 60 14 54  

Domestic  32 2 3 438  

Monitoring 77  12 47  

Spring/Seep 7     

Stockwater 24 2 3 22  

Unknown 101  7 186  

Exploratory Boring  5  6  

Heat Exchange    1  

Industrial    8  

Production    5  

Total 332 70 41 786 1 

1. Well information obtained from DWRôs Online System for Well Completion Reports, State Water Resources Control Board 
(SWRCB) and United States Geological Survey (USGS) Groundwater Ambient Monitoring Assessment (GAMA) 
GeoTracker, and SVGMD. Methods detailed in the Data Management System (DMS) Technical Memorandum, Appendix 
2-1. 

2.1.1.1 Plan Area, Exclusive Agencies, and Adjacent Basins 

The SV Subbasin was characterized as a medium priority basin in DWR Bulletin 118; therefore, 
it is the primary focus of this Plan in compliance with SGMA (DWR, 2018a). Although the Plan 
Area is technically the area within the SV Subbasin only, much of the descriptions, data 
assessment, monitoring, and management actions and projects included in this Plan include 
areas beyond the SV Subbasin. The reasoning for this is that there are areas within SVGMD 
boundaries, but outside of the SV Subbasin boundary, which are significant from a groundwater 
sustainability perspective and for which SVGMDôs enabling legislation gives legal authority to 
monitor and manage groundwater. For example, the northeastern corner of the valley (defined 
as the Chilcoot Subbasin - DWR Groundwater Basin Number 5-12.02) is within the SVGMD 
boundary but not within the SV Subbasin and has significant hydrologic connection with the SV 
Subbasin. Additionally, critical recharge areas in the higher elevation areas surrounding Sierra 
Valley are within the SVGMD boundary but not within the SV Subbasin boundary. The 
ñmanagement areasò that arise from these and other distinctions are explicitly defined in Section 
2.2.4 of this Plan. 

All groundwater basins adjacent to the SV Subbasin are very low priority basins, including the 
Chilcoot Subbasin (DWR, 2018b). Adjacent groundwater basins, as shown in Figure 2.1.1-3, 
include:  

¶ Long Valley Groundwater Basin (DWR Groundwater Basin Number 6-104) to the east,  

¶ Clover Valley Groundwater Basin (DWR Groundwater Basin Number 5-058) to the north,  
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¶ Grizzly Valley Groundwater Basin (DWR Groundwater Basin Number 5-059) to the 
northwest,  

¶ Humbug Valley Groundwater Basin (DWR Groundwater Basin Number 5-060) to the 
west, and 

¶ Mohawk Valley Groundwater Basin (DWR Groundwater Basin Number 5-011) to the 
west south of the Humbug Valley Groundwater Basin. 

2.1.1.2 Adjudicated Areas, Other Agencies, and Areas Covered by Alternative 

The Plan Area currently has no adjudicated groundwater areas and there are no areas within the 
Plan Area that are covered by an Alternative. In the event that any groundwater areas become 
adjudicated in the future, or any areas become covered by an Alternative, a description and figure 
identifying such areas will be added to Section 2.1. The only Agency (as defined in Reg. § 351. of 
the California Code of Regulations) within the Plan Area other than SVGMD is Plumas County. 
The area within the Plan Area for which Plumas County is exclusively the Groundwater 
Sustainability Agency (GSA) is identified in Figure 2.1.1-2. SVGMD is the GSA for the remainder 
of the Plan Area.  

2.1.1.3 Jurisdictional Boundaries 

Other jurisdictional areas (federal, state, and water agencies) and areas covered by relevant 
general plans within the Plan Area include the following:  

1. Bureau of Land Management lands, California Department of Fish and Wildlife lands, 
State Lands Commission lands, and National Forest lands (see Figure 2.1.1-4);  

2. The portion of the Plan Area within Plumas County (Plumas County jurisdictional area), 
the portion of the Plan Area within Sierra County (Sierra County jurisdictional area), and 
the area within the City of Loyalton (City of Loyalton jurisdictional area), see Figure 2.1.1-2 
and Figure 2.1.1-3; and 

3. The portion of the Plan Area within the jurisdictional areas for the following agencies with 
water management responsibilities: Plumas County Flood Control and Water 
Conservation District, Last Chance Creek Water District shown, City of Loyalton Water 
District, Sierra Brooks Water System, Sierraville PUD, Sierra County Waterworks District 
No. 1 Calpine, and Sierra Valley Mutual Water Company, see Figure 2.1.1-5. 

2.1.1.4 Land Use and Water Sources History 

In 1850 James P. ñJimò Beckwourth entered Sierra Valley and recognized the advantage of the 
low elevation pass at the northeast end. He blazed a trail beginning at what is today Sparks, 
Nevada crossing the pass then continuing along the north end of Sierra Valley then through 
Grizzly Valley and American Valley to finally reach the settlement of Bidwellôs Bar; now below 
the waters of Oroville Reservoir. Between 1851 and 1854 some 1,200 emigrants used the trail 
leading 12,000 head of cattle, 700 sheep, and 500 horses into Northern California. While most 
emigrants continued on, being eager to realize the promise of gold, a hardy few remained 
behind to establish the first ranches and homesteads in Sierra Valley (Elliott 2021). 

Beckwourth established a trading post, or what he named the War Horse Ranch, at the 
northwestern end of Sierra Valley where his cabin would be the first constructed house 
emigrants would see since the Utah territory. (Elliott 2021). 

While early emigrants came in search of gold, silver, and copper, soon logging and sawmills 
followed, along with railroad development to move those products, as well as dairies, farms, and 
ranches to supply the miners and others. 
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Considerable Italian-Swiss immigration into Sierra Valley had been well underway by the 1880s. 
Many of the old pioneer ranches ultimately passed to Italian-Swiss families who made a name 
for themselves in the region and particularly in the dairy industry (Elliott 2021).  

Agricultural operations changed the natural flow of streams into and through Sierra Valley, 
draining water from some areas and bringing irrigation to others through extensive development 
of irrigation ditches.  

For more information on the settlement and history of Sierra Valley, including historic 
photographs, see Appendix 2-2 (A Brief History of the Ramelli Ranch Vicinity, Sierra Valley, CA 
ï Elliot 2021). 

Present day land use is generally characterized by different intensities of human use by various 
types such as residential, commercial, industrial, agricultural, mineral resources, recreational, or 
natural resources and is typically controlled directly by local regulations and indirectly by other 
state and federal laws intended for public safety, public welfare, or to protect natural resources 
(Vestra, 2005). Demographics are often described in conjunction with land use to provide spatial 
information about population patterns in specific areas for factors such as density, race, age, and 
income. Demographics are generally reflective of current land use while land use plans, such as 
general plans, represent a desired blueprint for future development. Demographics and other land 
use data are described here. Land use elements of applicable general plans are described in 
Section 2.1.3. Much of the information provided here was excerpted from Vestra (2005) and is 
watershed-scale data.  

There are several small communities in the Sierra Valley, mostly near the valley edges. The 
communities, clockwise (roughly) from northwest to southwest, are: Beckwourth, Vinton, 
Chilcoot, Sierra Brooks, Loyalton, Campbell Hot Springs (a.k.a. Sierra Hot Springs), Sierraville, 
Sattley, and Calpine. The Sierra Valley watershed boundary, shown in Figure 2.1.1-5, fully 
encompasses the Plan Area and extends slightly into Lassen County to the northeast. State 
highways and county lines are also shown on the Figure. Beckwourth is a census-designated 
place (CDP) in Plumas County located near the northwest corner of the valley. The population 
of Beckwourth from the 2010 census was 432 and 414 in 2019. Both Vinton and Chilcoot are 
unincorporated communities in Plumas County located near the northeast corner of the valley. 
They are both included in the CDP of Vinton-Chilcoot. The population of the Chilcoot-Vinton 
CDP from the 2010 census was 454 and 422 in 2019/2020. Sierra Brooks is a CDP community 
in Sierra County located near the southeast corner of the valley. The population of Sierra 
Brooks from the 2010 census was 478 and 292 in 2019/20. Loyalton is an incorporated city in 
Sierra County located near the southeast corner of the valley. The population of Loyalton from 
the 2010 census was 769 and 1093 in 2019. Campbell Hot Springs, also known as Sierra Hot 
Springs, is a small resort community located near the southern boundary of valley 
approximately 6 miles southeast of Sierraville, just southeast of the Sierraville Dearwater 
Airport. There is no population data for the community of Campbell Hot Springs. The year-round 
population is minimal, but the community hosts a considerable number of tourists annually in its 
lodge, hotel, and camping area. Sierraville is a CDP community in Sierra County located near 
the southern boundary of the valley. The population of Sierraville from the 2010 census was 200 
and 85 in 2019. Sattley is a CDP community in Sierra County located near the southwest corner 
of the valley. The population of Sattley from the 2010 census was 49 and 86 in 2019. Calpine is 
a CDP community in Sierra County located near the southwest corner of the valley. The 
population of Calpine from the 2010 census was 205 and 182 in 2019. 

The cumulative population of these communities from the 2010 census comes to about 
2,600 people. The remainder of the population in the valley (likely less than 500 people) is 
spread out on rural parcels, mostly R-20 (20-acre), R-40 (40-acre), and R-160 (160-acre) 
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parcels, many of which are family ranches. Based on population growth trends and anecdotal 
data, it is expected that the population of the communities of Sierra Valley will remain relatively 
stable, with the most significant changes expected to occur in the northeast and southeast 
portions of the valley (i.e., Chilcoot and Sierraville) as a side-effect of rapid population growth in 
the nearby Reno and Truckee areas. 

As listed in Table 2.1.1-1, the U.S. Forest Service (USFS), Bureau of Land Management (BLM), 
California Department of Fish and Wildlife (CDFW), and State Lands Commission hold 
approximately 59 percent of land in the watershed. Of the 59 percent of the land held by federal 
agencies, the USFS is the biggest landholder with approximately 53 percent. There are three 
national forests in the Sierra Valley Watershed. Roughly half of national forest land in the 
watershed is either Tahoe National Forest, or Plumas National Forest. A small amount is 
comprised of Humboldt-Toiyabe National Forest.  

The primary existing land use designation is agriculture/cropland and grazing. As shown on 
Figure 2.1.1-6, there are numerous farmland designations in the Sierra Valley defined by the 
California State Farmland Mapping and Monitoring Program. These include urban and built-up 
land (783 acres), grazing land (35,845 acres), farmland of local importance (90,187 acres), prime 
farmland (8,515), farmland of statewide importance (4,718 acres), unique farmland (2,642 acres), 
water (45 acres), and other land (3,281 acres).  

Crops are grown throughout Sierra Valley including alfalfa, improved pasture, meadow pasture, 
grain, and specialty crops. The majority of crops are pasture or production of hay. The top five 
crops in Plumas and Sierra County for 2021 listed by value were stockers and feeders, timber 
products, alfalfa hay, irrigated pasture, and forage products (CFBF, 2021).  

Others land uses include various forms of recreation. Large areas of open space that are publicly 
and privately owned accompany relatively low-density areas of human settlement in the Sierra 
Valley Watershed. Some of the land remains generally accessible for informal public recreational 
activities of a dispersed, low-intensity nature. These activities include camping, hunting, fishing, 
running, walking, mountain biking, cross-country skiing, snowmobiling, agritourism, birding, and 
nature study. Water Rights law and existing water rights in Sierra Valley (described in Section 
2.1.2) also play a major role in dictating land use (crop production, grazing). 

Water sources for domestic, commercial, industrial and irrigation water supply are both surface 
water and groundwater. DWR basin prioritization (DWR, 2019 states that groundwater makes up 
36% of the total water supply in the SV Subbasin. See Section 2.2.1.6 for additional information 
on water sources and delivery. Because of the surplus of surface water during the wet season and 
lack of surface water during the dry season, conjunctive use of surface and groundwater is an 
important component of water supply management in Sierra Valley. Conjunctive use programs 
and practices are described in Section 2.1.2.3 of this Plan. For surface waters in Sierra Valley, 
there are adjudicated water rights (established in 19408) along Last Chance Creek, Smithneck 
Creek, West Side Canal, Fletcher Creek, Little Truckee River (imported water), and Middle Fork 
Feather River. These water rights place some restrictions on water use and water diversions. 

2.1.1.5 Groundwater Well Density and Groundwater Dependent Communities 

All of the communities within the Plan Area are to a large extent groundwater-dependent. The 
density of wells per square mile, showing the general distribution of agricultural, domestic, 
municipal, and unknown water supply wells in the basin, including de minimis extractors, utilizing 
data provided by DWR, as specified in Reg. § 353.2, are shown in Figure 2.1.1-7, Figure 2.1.1-8, 

 
8 Judgement and Decree State of California, Division of Water Resources to F. E. Humphrey, Jr., et al" 

dated January 19, 1940 Superior Court of California, County of Plumas, Case No. 3095 
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and Figure 2.1.1-9.The density of domestic wells and municipal wells, agricultural wells, and 
unknown wells in the Plan Area range from 0 to 80, 0 to 10, and 0 to 17 per square mile, 
respectively, with the majority of domestic and municipal wells located around the communities 
of Sierra Valley, the majority of the agricultural wells located in the central and eastern portions 
of the valley, and unknown wells primarily located within/around the communities of 
Beckwourth, Chilcoot, Loyalton and Sierraville. Sierraville obtains its municipal water supply 
from springs. A review of DWR well data, which included locating wells based on well log 
information, was performed during the development of the hydrogeologic conceptual model for 
this Plan. Agricultural wells make up the majority of pumping, as subsequently described (see 
Section 2.1.2.1.3). Industrial wells are limited to the former Loyalton Mill/Co-gen Plant Supply 
Well near Loyalton and a number of smaller wells providing water to industrial facilities near 
Beckwourth and in other areas of Sierra Valley. 

2.1.2 Water Resources Monitoring and Management Programs 
(Reg. § 354.8 c, d, e) 

Per Reg. § 354.8(c), (d), and (e), this section includes description of water resources monitoring 
and management programs in the SV Subbasin, including: 

¶ Identification of existing water resources monitoring and management programs in the 
Sierra Valley, and description of any such programs SVGMD plans to incorporate in its 
monitoring network or in development of this Plan, (SVGMD may coordinate with 
existing water resource monitoring and management programs to incorporate and adopt 
that program as part of the Plan), 

¶ A description of how existing water resource monitoring or management programs may 
limit operational flexibility in the SV Subbasin, and how the Plan has been developed to 
adapt to those limits, and 

¶ A description of conjunctive use programs in the basin. 

2.1.2.1 Existing Water Resources Monitoring Programs 

Documentation of water resources monitoring preceding the 1960s is relatively limited. Water 
Resources monitoring programs conducted since then and associated studies and findings are 
summarized below.  

2.1.2.1.1 Groundwater Conditions Studies 

A key component of water resources monitoring in the SV Subbasin has been through the study 
of groundwater conditions and how they have changed over time. The SV Subbasin has been 
included in several geology and hydrogeology studies and several focused studies and 
monitoring projects. The first comprehensive study was by DWR (1983) and included review of 
all previous studies (e.g., DWR [1963, 1973]) of the area geology, hydrogeology, and natural 
resources. Since 1983, DWR Northern District prepared eight annual updates on groundwater 
conditions in the Sierra Valley Subbasin extending through 1991 and Kenneth D. Schmidt and 
Associates prepared updates for the following time intervals: 1991-1994, 1994-1998, 1998-
2003, 2003-2005, 2005-2011, 2012-2014 (Schmidt, 1999); Schmidt, 2003; Schmidt, 2005; 
Schmidt, 2012; Schmidt, 2015; and 2017). A comprehensive review of groundwater data was 
later prepared by Bachand and Associates (2020) which included data extending through 2018. 

Current and historic groundwater conditions as documented in the above-mentioned studies are 
described in detail in Section 2.2.2 of this Plan. Studies and monitoring by SVGMD and DWR 
are ongoing. Studies will be conducted and associated reports will be prepared throughout the 
implementation horizon of this Plan, as described in Sections 5.3 and 5.4. 
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2.1.2.1.2 Groundwater Level Monitoring 

SVGMD has been monitoring groundwater levels in Sierra Valley since 1980. Currently, 
nineteen District groundwater level monitoring wells were being monitored monthly as weather 
and access conditions allowed. DWR has been monitoring groundwater levels since at least 
1960. As of 2015, 51 wells in the main part of Sierra Valley and eight wells in the Chilcoot Sub-
basin were monitored including the wells being monitored by SVGMD. Monitoring frequency of 
DWR monitoring wells has typically been twice annually. 

Other groundwater level monitoring includes piezometric monitoring of seasonal high 
groundwater levels in areas of proposed onsite wastewater treatment systems (OWTS) as 
required by the California Water Quality Control Policy for Siting, Design, Operation and 
Maintenance of Onsite Wastewater Treatment Systems (OWTS Policy). Such monitoring 
typically takes place over one winter/spring at depth of approximately 8 feet and less. All 
associated data is filed through the Plumas and Sierra County Environmental Health 
Departments. 

Current and historic groundwater level monitoring observations are described in detail in 
Section 2.2.2.1. A detailed description of the groundwater level monitoring network and protocol 
and proposed improvements is provided in Section 3.4. 

2.1.2.1.3 Agricultural Groundwater Extraction Monitoring 

Per SVGMD Ordinance 82-03, continued monitoring of agricultural extraction wells is required in 
the SV Subbasin. SVGMD has been monitoring agricultural groundwater extraction using 
flowmeters since 1989. As of 2015, pumping from 50 active agricultural wells was metered to 
measure the volume of groundwater extracted. Current and historic agricultural groundwater 
extraction data and trends are depicted and discussed in Section 2.2.3 (Water Budget). 
Agricultural groundwater extraction monitoring is critical for water budget refinement and 
sustainable management of groundwater resources, as groundwater extraction for agriculture 
exceeds groundwater extraction for municipal, industrial, commercial, and de minimis uses 
combined. As detailed in Section 2.2.3, having complete data records from 1989 through 
September 2020 enables assessment of the dynamics of groundwater use and groundwater 
system response and the relation of weather patterns with groundwater use, positioning 
SVGMD to predict changes in demands and likely basin impacts on the basis on weather 
patterns. 

2.1.2.1.4 Stream and Channel Surface Water Flow Monitoring 

Stream and channel surface water flows have been and continue to be monitored by the area 
Water Master. Additionally, a stream gauge along the Middle Fork of the Feather River near the 
outlet from Sierra Valley (CDEC MFP; USGS 11392100) has been monitored and maintained 
since 1968. USGS monitored and maintained the gauge9 from 1968 to 1980 and DWR has 
monitored and maintained the gauge10 since 2006. Available data includes daily flow records for 
the water years 1969-1980 and 15-minute discharge records from 10/31/2006 to present. The 
gauge data was utilized to calculate surface water outflow in the water budget development (see 
Section 2.2.3) and will continue to provide critical information for water budget refinement and 
associated groundwater management decision-making. Inflows from Big Grizzly Creek are 
offset by outflows from MFFR via flow-routing in the model. 

Water Master data dating back to 2011 was obtained by SVGMD in 2018 and additional data 
through 2020 was obtained in 2021 for analysis to supplement water budget 

 
9 https://waterdata.usgs.gov/ca/nwis/inventory/?site_no=11392100 
10 https://water.weather.gov/ahps2/hydrograph.php?wfo=rev&gage=mftc1  

https://waterdata.usgs.gov/ca/nwis/inventory/?site_no=11392100
https://water.weather.gov/ahps2/hydrograph.php?wfo=rev&gage=mftc1
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development/conjunctive use assessment (see Section 2.2.3). Water Master data will continue 
to be obtained from the area Water Master and will continue to be incorporated in water budget 
refinement and groundwater management decision making. 

Additional stream and channel surface water flow monitoring would be beneficial and is 
proposed as described in Section 3.4. 

2.1.2.1.5 Water Quality Monitoring 

Sierra Valley groundwater chemistry data have been collected by DWR since the late 1950s 
and SVGMD has expanded the database through their monitoring efforts. The first 
comprehensive groundwater chemistry data was collected in 1981, including major ion 
chemistry and selected trace element data from 40 wells. Over the following 14 years DWR 
continued collecting data and by 1995, a total of 177 samples had been collected from 67 wells. 
This database was expanded with another 27 wells sampled in 2002 by a contractor working for 
the SVGMD (data in Schmidt, 2003). Fourteen chemistry data sets were later collected from the 
five District monitoring wells sampled at shallow, intermediate, and deep levels (Schmidt, 2003; 
2005). These monitoring wells were resampled in the summer of 2015, including for light stable 
isotopes. A groundwater chemistry data base of 45 samples collected in 2014 from selected 
valley floor wells was developed as part of a SVGMD-funded study (Bohm, 2016a).  

Surface water quality has also been monitored with 48 surface water quality samples evaluated 
between 1970 and 1980 at USGS Streamgage 11392100 (Middle Fork Feather River, a few 
miles downstream from Sierra Valley). Additionally, an isotope database was collected from 
upland springs and streams as part of the SVGMD-funded study (Bohm, 2016a). 

Current and historic water quality observations are described in detail in Section 2.2.2. A 
detailed description of the groundwater quality monitoring network and protocol and proposed 
improvements is provided in Section 3.4. 

2.1.2.2 Existing Water Resources Management Programs 

Several water resources management programs exist in Sierra Valley, including surface water 
rights allocation management/tracking by the area Water Master, waterway 
preservation/restoration efforts by the Sierra Valley Resource Conservation District, and 
groundwater management by SVGMD. This includes a large-capacity well inventory, metering 
and tracking program, monitoring of new well applications and subdivisions proposals, and a 
large-capacity well moratorium in the overdrafted portion of the subbasin as described further in 
Section 2.1.3.4. The Upper Feather River Integrated Regional Water Management Plan 
addresses planning issues and priorities for the larger watershed encompassing SV Subbasin. 
In addition, the Natural Resources Conservation Service has worked with many private 
landowners in the SVGWMD to install projects and management tools to improve water 
resource management. 

2.1.2.3 Indirect Groundwater Recharge  

Indirect recharge (or conjunctive use) involves supplying a water demand with an alternative 
water source that would otherwise be met by groundwater extraction or surface water diversion. 
In California, conjunctive use is defined as ñthe coordinated and planned use and management 
of both surface water and groundwater resources to maximize the availability and reliability of 
water supplies in a region to meet various management objectives.ò11 

 
11 DWR (2016), Conjunctive Management and Groundwater Storage ɬ A Resource Management Strategy 

of the California Water Plan. https://water.ca.gov/ -/media/DWR -Website/Web-

Pages/Programs/California -Water-Plan/Docs/RMS/2016/08_ConjMgt_GW_Storage_July2016.pdf 
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In the SV Subbasin, conjunctive use plays a role in optimizing management/use of water 
resources to maximize surface water use for irrigation as water rights allow and switch to 
supplement with groundwater irrigation only as needed12. The degree of such conjunctive 
use/opportunity for conjunctive use varies widely from ranch to ranch depending on water 
rights/availability, with some of the ranches in the valley able to meet irrigation demand entirely 
with surface water during typical water years and others depending on groundwater entirely 
even during wet years. Generally, surface water is more abundantly and reliably available in the 
southern/western portions of the valley, where precipitation totals are higher and the number of 
tributaries flowing down from the surrounding hills are greater in number relative to the 
northern/eastern portions of the valleys. For ranching and other activities, there is a variety of 
irrigation types and water sources that facilitate conjunctive use in Sierra Valley, with a wide 
array of diversions, conveyance channels, and irrigation ditches in existence throughout the 
valley, as described in Section 2.2.1. 

Existing conjunctive use programs include the reuse of treated wastewater from the Loyalton 
wastewater treatment system (originates as GW from Loyalton's wells mostly) to irrigate alfalfa 
fields. Construction of ponds on certain parcels and efforts to improve recharge by property 
owners (i.e., through construction of on-contour swales to infiltrate sheet flow runoff) are also 
present in the valley and along the valley periphery.  

An example of a potential recharge opportunity would be to work with US Forest Service to 
improve upland recharge through improved forest management. Approaches and benefits of 
upland forest management is described further in Chapter 4 (Projects and Management 
Actions). 

Another promising conjunctive use opportunity in the SV Subbasin would be to further optimize 
water from Frenchman Lake (reservoir), for example during the wet season and years of above-
average precipitation, and through strategic use of surface irrigation and recharge in the SV 
Subbasin during the dry season, especially during years of below average precipitation. This is 
also described further in Chapter 4. 

Over the course of the implementation of this Plan, the GSAs will strive to optimize conjunctive 
use strategies to maximize groundwater recharge and minimize agricultural demand for 
groundwater. A comprehensive approach to conjunctive water management will require the use 
of improved monitoring, ongoing evaluation of monitoring data, and use of monitoring data to 
inform management actions.  

2.1.2.4 Incorporating Existing Water Resources Monitoring and Management Programs 
into the GSP 

The existing monitoring programs and networks provide data to characterize current conditions 
in the Sierra Valley as described in Section 2.2.2. The existing monitoring programs and 
networks will be expanded as described in Section 3.4 to ensure groundwater and related 
conditions can be adequately monitored and documented. Existing water resources 
management programs will also be continued and strengthened in concert with the 
implementation of this GSP through an integrated effort between local districts, agencies, 
relevant state entities, etc. No conflicts are expected to arise between monitoring and/or 
management programs as a result of the implementation of the GSP. 

 
12(groundwater irrigation demand = total irrigation demand ɬ surface water irrigation supply  
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2.1.2.5 Limits to Operational Flexibility from Existing Water Resources Monitoring and 
Management Programs 

The existing monitoring and management programs described above are not expected to limit 
the operation flexibility of this GSP. 

2.1.3 Land Use Elements or Topic Categories of Applicable General Plans (Reg. 
§ 354.8 f)  

Per Reg. § 354.8(f), this section includes: 

¶ Summary of general plans and other land use plans 

o Information could include crop types and acreages, urban land designation, and 
identification of open spaces 

¶ Description of how implementation of the land use plans may change water demands or 
affect achievement of sustainability and how the GSP addresses those effects 

¶ Description of how implementation of the GSP may affect the water supply assumptions 
of relevant land use plans 

¶ Summary of the process for permitting new or replacement wells in the basin 

¶ Information regarding the implementation of land use plans outside the basin that could 
affect the ability of the Agency to achieve sustainable groundwater management 

2.1.3.1 Summary of General Plans and Other Land Use Plans 

All cities and counties are required by State law to prepare and periodically update general 
plans. General plans are intended to guide growth in light of sensitive resourcesðboth human 
and naturalðand available services. Specifically, Government Code Section 65031.1 provides 
growth be guided by a general plan with goals and policies directed to land use, population 
growth and distribution, open space, resource preservation and utilization, air and water quality, 
and other physical, social, and economic factors. Sierra Valley Watershed is subject to county 
general plans, except the federally owned lands within the Sierra Valley Watershed. The 
process to update general plans involves extensive public review and environmental review 
under the California Environmental Quality Act (CEQA). 

The Plumas County 2035 General Plan Vision & Planning Goals statement is to promote a 
healthy physical and aesthetic environment, a vital economy, and a supportive social climate 
that can accommodate the expected growth and change over the next 20 years. Specifically, 
seven vision goals are incorporated into the General Plan, as follows: 

1. To preserve and promote a rich environment of arts, culture, and heritage in Plumas 
County into the 21st century. 

2. To create and retain jobs, and reinvest wealth through our economy, community, and 
natural resources. 

3. To increase the communications and technology capability of Plumas County to function 
successfully in the 21st century. 

4. To promote a future for Plumas County citizens in which land use decisions balance 
social, economic, and natural resource health. 

5. To improve the health and well-being of all Plumas County residents. 
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6. To provide a range of facilities, programs and activities for the health and enjoyment of 
residents and visitors. 

7. To recognize the well-being of local youth as fundamental to the health of the community 
as a whole. 

Additionally, the 2035 General Plan planning goals include, but are not limited to, support of the 
environment, economy, agriculture and forestry, and the community to: 

¶ meet and sustain the basic needs of clean and available water; 

¶ promote the economics of pure water resources (quality and quantity) development; 

¶ protect and sustain agricultural and forest lands and encourages best management 
practices; 

¶ define agricultural and forest lands with the intent of meeting the needs of the ranching 
and farming families; 

¶ preserve and protect cultural, historical, and archaeological resources; 

¶ protect natural habitats; 

¶ promote economic development in harmony with surroundings; 

¶ maintain Plumas Countyôs status as a premier recreation area; and  

¶ protect and sustain existing communities and supporting sustainable development. 

Further, 2035 General Plan Goals and Policies speak to groundwater resources and 
management, such as: 

¶ Protect areas identified as significantly contributing to groundwater recharge from uses 
that would reduce the ability to recharge or would threaten the quality of the underlying 
aquifers. 

¶ Manage groundwater as a valuable and limited resource and ensure its sustainability as 
a reliable water supply sufficient to meet the existing and future needs of Plumas 
County. 

¶ Encourage the use of alternate sources of water supply as appropriate and to the 
maximum extent feasible in an effort to reduce demand on key groundwater resources. 

Sierra Countyôs General Plan objective is to protect existing qualities and address local 
concerns as Sierra County grows. Plan objectives and fundamental goals of the General Plan 
are as follows: 

¶ It is the countyôs most fundamental goal to maintain its culture, heritage, and rural 
character and preserve its rural quality of life. 

¶ It is the countyôs goal to defend its important natural features and functions; these have 
included and always will include scenic beauty, pristine lakes and rivers, tall mountain 
peaks and rugged forested canyons, abundant and diverse plants and animals, and 
clean air, water, and watershed values. 

¶ It is the countyôs goal to foster compatible and historic land uses and activities which are 
rural and which contribute to a stable economy. 

¶ It is the countyôs goal to direct development toward those areas already developed, 
where there are necessary public facilities, and where a minimum of growth inducement 
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and environmental damage will occur. The pattern of land uses sought by the county is a 
system of distinct and cohesive rural clusters amid open land. 

¶ It is the countyôs goal to provide a comprehensive plan for all lands and uses within the 
county regardless of ownership or governmental jurisdiction. 

¶ The previous mentioned objectives are carried out in detailed policies, implementation 
measures, land use diagram, and the overall theme of the General Plan, which is as 
follows: 

o Direct growth of the community influence and community core areas; 
o Discourage development outside these communities; 
o Create Special Treatment Areas where a more detailed level of planning is needed 

due to resources or constraints in these areas; 
o Utilize optional general plan elements to emphasize protection of the environment 
and economic value of the Countyôs resources; 

o Protect the countyôs natural resource-based industries; and 
o Limit extension of county services outside the Community Core and Community 

Influences Areas to reduce fiscal impacts and protect the environment and economic 
value of the countyôs resources. 

Other relevant General Plans and/or Land Use Plans include: 

¶ City of Loyalton General Plan (2008) 

¶ Plumas National Forest Land and Resource Management Plan (1988)  

¶ Tahoe National Forest Land and Resource Management Plan (1990) 

2.1.3.2 Description of How Land Use Plan Implementation May Change Water Demands 
or Affect Achievement of Sustainability and How the GSP Addresses Those 
Effects 

No land use plans have been identified which are considered likely to significantly affect water 
demands or achievement of sustainability in the SV Subbasin. Should any such plans be 
identified in the future, they will be added to the GSP in this section as well as discussion of 
coordination and other efforts that will seek to address such effects. 

2.1.3.3 Description of How Implementation of GSP May Affect the Water Supply 
Assumptions of Relevant Land Use Plans 

No land use plans have been identified which have water supply assumptions that are 
considered likely to be affected by implementation of this GSP. Should any such plans be 
identified in the future, they will be added to the GSP in this section as well as discussion of 
coordination and other efforts that will seek to prevent such effects or adjust the land use plan 
water supply assumptions accordingly. 

2.1.3.4 Summary of Processes for Permitting New or Replacement Wells in the 
SV Subbasin 

The process for permitting new wells in the SV Subbasin is governed by SVGMD Ordinance 
18-01, which requires that all applications to construct wells in the SV Subbasin be reviewed 
and approved by SVGMD prior to permit issuance by Plumas or Sierra Counties and limits 
construction of new high-capacity wells where such construction would likely impact 
groundwater resources (e.g., within the ñRestricted Areaò as described in Section 2.1.4). 
SVGMD approves applications where sufficient data is available which suggests construction 
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and use of the proposed well will not adversely impact sustainability of groundwater 
management.  

The process for permitting replacement large-capacity wells is governed by the same ordinance. 
Replacement wells are typically permissible provided the proposed replacement well does not 
exceed the capacity of the well it is replacing, as documented by the well pumping rate capacity 
recorded on the well log by the well driller at the time of construction of the original well which is 
being replaced. 

The aforementioned ordinance and a supplemental notice letter sent by SVGMD to the 
landowners of Sierra Valley shortly after passage of the ordinance in 2018 addressed existing 
inactive large-capacity wells in the valley. The ordinance/letter required residents to respond to 
the letter registering (i.e., providing the number of and information on) any existing large-
capacity inactive wells that may be present on their property, stated that failure to register 
inactive wells within the allotted timeframe would effectively forfeit the right for an owner to 
reactive an inactive well, and stated that reactivation of any inactive well would be subject to 
SVGMD approval. In doing so, SVGMD was able to complete their existing large-capacity well 
database and bring the last remaining ñunmanagedò potential groundwater extraction path under 
the control of the District (such that groundwater pumping capacity cannot be significantly 
increased without the knowledge and approval of SVGMD). 

2.1.3.5 Information Regarding the Implementation of Land Use Plans Outside the SV 
Subbasin that could Affect the Ability of the GSAs to Achieve Sustainable 

No land use plans outside the SV Subbasin have been identified which are thought to have the 
ability to significantly affect the GSAs ability to achieve sustainable groundwater management in 
the SV Subbasin. Should any such plans be identified in the future, they will be added to this 
GSP here as well as discussion of coordination and other efforts that will seek to prevent such 
effects. 

2.1.4 Additional GSP Elements (Reg. § 354.8 g)  

Per Reg. § 354.8(g), this section includes information on: 

¶ Control of saline water intrusion 

¶ Wellhead protection 

¶ Migration of contaminated groundwater 

¶ Well abandonment and well destruction program 

¶ Replenishment of groundwater extractions 

¶ Conjunctive use and underground storage 

¶ Well construction policies 

¶ Groundwater contamination cleanup, recharge, diversions to storage, conservation, 
water recycling, conveyance, and extraction projects 

¶ Efficient water management practices 

¶ Relationships with State and federal regulatory agencies 

¶ Land use plans and efforts to coordinate with land use planning agencies to assess 
activities that potentially create risks to groundwater quality or quantity 

¶ Impacts on groundwater dependent ecosystems 
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2.1.4.1 Control of Saline Water Intrusion 

Control of saline water intrusion is not applicable in the Sierra Valley due to its elevation above 
and distance from saline water sources. 

2.1.4.2 Wellhead Protection 

Minimum wellhead protection requirements for wells in the SV Subbasin are as described in the 
California Well Standards (Bulletin 74). 

2.1.4.3 Migration of Contaminated Groundwater 

With the limited data available, it is difficult to characterize or quantify the migration of 
contaminated groundwater in the SV Subbasin. Based on the most recent and comprehensive 
study on groundwater quality in the SV Subbasin (Bohm, 2016b), it is apparent that faulting in 
the valley significantly affects groundwater flow in several areas, largely by creating northeast 
and northwest trending groundwater migration zones. Bohm (2016b) also clarified the primary 
sources of contaminated groundwater as being thermal waters associated with this faulting, 
especially in the central west part of the valley. In the event of groundwater contamination, 
migration of that contaminated groundwater would therefore likely be the highest risk in the 
vicinity of these faults and possibly influenced by irrigation pumping in the northeast part of the 
Subbasin. See additional information and discussion on water quality in Sections 2.2.1.4 and 
2.2.2.4. 

2.1.4.4 Well Abandonment and Well Destruction Program 

Well abandonment and well destruction in the Sierra Valley is per the requirements described in 
the California Well Standards (Bulletin 74). Sierra and Plumas Counties have well abandonment 
and destruction requirements included in their respective codes as well. 

2.1.4.5 Replenishment of Groundwater Extraction 

Replenishment of groundwater extraction is accomplished by efforts to improve recharge 
through various projects and measures, including restoration projects and erosion control 
measures. Other forms of replenishment include water conservation efforts which reduce 
groundwater pumping thereby contributing to replenishment of the SV Subbasin aquifer system. 
Subsequent sections of this GSP discuss replenishment efforts that exist or could be 
implemented in Sierra Valley in greater detail. 

2.1.4.6 Conjunctive Use Programs and Groundwater Storage 

Conjunctive use programs in Sierra Valley are described in Section 2.1.2.3. Based on best 
available data, it is expected that the majority of groundwater storage in the SV Subbasin is for 
domestic/fire purposes at private residences for which public water access is not available.  

2.1.4.7 Well Construction Policies 

The well construction policy which governs well construction in Sierra Valley is the California 
Well Construction Standards (Bulletin 74). Sierra and Plumas Counties have well construction 
requirements included in their respective codes as well. Additionally, SVGMD passed an 
ordinance (Ordinance 18-01) requiring that all applications to construct wells in the SV Subbasin 
be reviewed and approved by SVGMD prior to permit issuance by the county and limiting 
construction of new high-capacity wells where such construction would likely impact 
groundwater resources, as described in Sections 2.1.3.4 and 4.1. 
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2.1.4.8 Groundwater Contamination Cleanup, Recharge, Diversions to Storage, 
Conservation, Water Recycling, Conveyance, and Extraction Projects 

Groundwater cleanup activities in Sierra Valley are described in Section 2.2.2.4.6. Industry, fuel 
storage, and other activities that are likely to cause groundwater contamination requiring 
cleanup are relatively sparse in Sierra Valley.  

Initial exploration of the feasibility of recharge projects was undertaken by Bachand (Bachand, 
et.al., 2019) to explore opportunities for improving recharge, including potential for pilot studies, 
possibility of groundwater injection, and more.  

Diversion to storage in Sierra Valley is limited. There are a handful of ranches on the periphery 
of the valley which have constructed ponds for various purposes, but none with significant 
storage capacity. 

Conservation efforts in Sierra Valley are extensive. Over 30,000 acres of private land in Sierra 
Valley are protected with conservation easements that conserve ranching and its culture and 
help prevent conversion to land uses that may have increased water demands. Water 
conservation efforts include research on and support for efforts switching traditional irrigation 
systems to higher efficiency irrigation technologies (i.e., LESA/LEPA technologies). Other efforts 
for water conservation include agricultural producers of the Valley exploring possibilities for 
changing agricultural business frameworks to reduce water demand, i.e., by switching to 
production of crops with lower water demand, etc. 

Water recycling projects include the Loyalton Wastewater Treatment Plant effluent recycling 
project as described in Section 2.1.2.3 of this Plan.  

Water conveyance in the Sierra Valley is via a series of channels, canals, and ditches, both 
natural and manmade, as described in detail in Section 2.2.1.1. 

No groundwater extraction projects, other than typical residential/agricultural/commercial/public 
well drilling, are known to be occurring or expected to occur in the Sierra Valley. 

2.1.4.9 Efficient Water Management Practices 

Efficient water management practices in Sierra Valley include conjunctive use practices as 
described in Section 2.1.2.3, irrigation efficiency practices as described in Section 4.1, and 
typical water efficiency practices implemented in all new residential, commercial, and industrial 
construction throughout the valley as required by the California Plumbing, Building, and 
Residential Codes. 

2.1.4.10 Relationships with State and Federal Regulatory Agencies 

As discussed in Section 2.1.1.4, the USFS, BLM, CDFW, and State Lands Commission hold 
approximately 59 percent of land in the watershed. In addition, The U.S. Environmental 
Protection Agency (USEPA) Region 9, the State Board, Central Valley Regional Board, DWR, 
and CDFW are major regulatory agencies involved within Sierra Valley Basin. 

2.1.4.11 Land Use Plans and Efforts to Coordinate with Land Use Planning Agencies to 
Assess Activities that Potentially Create Risks to Groundwater Quality or 
Quantity 

Applicable land use plans are those described in Section 2.1.3. Efforts to coordinate with the 
planning agencies (Plumas and Sierra Counties, City of Loyalton) include the development of 
the SV GSP (SVGMD and Plumas County collective effort) and the Joint Powers Agreement 
between the counties and SVGMD. 
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2.1.4.12 Impacts on Groundwater Dependent Ecosystems 

As described in DWRôs reprioritization documentation (DWR, 2019), several monitoring wells 
adjacent to wetlands and streams are showing significant declines that could be impacting the 
largest freshwater marsh in the Sierra Nevada Mountains. The dependence of the marsh 
ecosystems on the deep aquifer that is primarily being impacted by groundwater extraction is 
likely relatively minimal, based on past studies and knowledge of the aquifer system as 
described in Section 2.2. More information on impacts on groundwater dependent ecosystems 
is provided in Section 2.2.2.7 of this GSP. More detailed studies on this topic are needed, as 
described in Sections 2.2.1.6 and 3.4. 

2.1.5 Notice and Communication (Reg. § 354.10) 

Per Reg. § 354.10, this section includes: 

¶ Description of beneficial uses and users in the basin 

¶ A Communications Section that describes: 

o Decision-making processes 
o Public engagement opportunities 
o Encouraging active involvement 
o Informing the public on GSP implementation progress 

Stakeholder communications and engagement have been carried out by SVGMD in accordance 
with the Stakeholder Communication and Engagement Plan (C&E Plan) included as 
Appendix 2-3. The central objective of the C&E Plan is to provide a framework and identify 
options for stakeholder engagement in current and future SGMA activities in the SV Subbasin. A 
list of comments regarding the Plan received by the GSA and responses provided by the GSA is 
included as Appendix 2-4. Beneficial uses and users of groundwater in the SV Subbasin, a 
description of the GSAs decision-making process, and additional information on outreach and 
engagement is provided below. 

2.1.5.1 Beneficial Uses and Users 

Per California Code of Regulations (CCR) § 354.10(a), a description of the beneficial uses and 
users of groundwater in the basin is provided here, including the land uses and interests 
potentially affected by the use of groundwater in the basin, the types of parties representing 
those interests, and the nature of consultation with those parties. 

Table 2.1.5-1 incorporates the following elements: 

¶ beneficial uses of groundwater required, at a minimum, by the Central Valley Regional 
Water Quality Control Boardôs Basin Plan; and 

¶ interests representing groundwater uses and uses, to be considered by GSAs as 
identified in California Water Code (CWC) § 10723.2 as ñincluding but not limited to.ò 

Stakeholder communication and engagement may be impacted by the economic status of the 

community. The Sierra Valley is generally considered a Disadvantaged Community (DACs) 

based on DWR criteria (https://gis.water.ca.gov/app/dacs/) in that the City of Loyalton and 

Chilcoot-Vinton and the City of Portola (nearby in Plumas County) are all classified by DWR as 

DACs.  

https://gis.water.ca.gov/app/dacs/
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Table 2.1.5-1: Beneficial Groundwater Uses, Users, and Interests  

Groundwater 
Uses 

Groundwater 
Users 

Representative Interests How Involved 

Domestic water 
supply1 

Domestic well 
owners2  

Disadvantaged communities2  

Broader community 

TAC composition 

Interested parties email list 

Public workshops 

SVGMD monthly public 
meetings 

Municipal water 
supply1 

Municipal well 
operators2  

Public water 
systems2 

¶ Town of Loyalton 

¶ Sierra Brooks Water System 

¶ Sierraville Public Utilities 
District 

TAC composition 

Agricultural 
supply1 

Agricultural 
users2 

¶ Ag Commissioner for Plumas 
and Sierra counties 

¶ Sierra Valley RCD 

¶ UC Cooperative Extension 

TAC composition 

Interested parties email list 

Working sessions 

Direct communication to 
Agricultural large-capacity 
well owner/operator 
e/mailing lists 

Industrial service 
supply1 

Industrial 
operations 

(no active industrial uses in 
Sierra Valley) 

Interested parties email list 

Industrial process 
supply1 

Industrial 
operation 

(no active industrial uses in 
Sierra Valley) 

Interested parties email list 

Environmental 
supply 

Environmental 
users of 
groundwater2;  

groundwater 
dependent 
ecosystems 

¶ CA Dept. of Fish & Wildlife 

¶ US Forest Service  

¶ Feather River Land Trust 

¶ Plumas Audubon 

¶ Trout Unlimited 

TAC composition 

Interested parties email list 

Public workshops 

Interconnected 
surface water 
(ISW) supplies 

ISW users Surface water users if there is a 
hydrologic connection between 
surface and groundwater bodies2 

TAC composition 

Interested parties email list 

Public workshops 
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Groundwater 
Uses 

Groundwater 
Users 

Representative Interests How Involved 

Other California Native 
American Tribes2 

¶ Estom Yumeka Maidu Tribe 
of the Enterprise Rancheria 

¶ Greenville Rancheria of 
Maidu Indians 

¶ Honey Lake Maidu 

¶ KonKow Valley Band of Maidu 

¶ Mechoopda Indian Tribe of 
Chico Rancheria 

¶ Mooretown Rancheria of  
Maidu Indians 

¶ Pyramid Lake Paiute Tribe 

¶ Reno-Sparks Indian Colony 

¶ Susanville Indian Rancheria 

¶ Tsi Akim Maidu 

¶ United Auburn Indian 
Community of the Auburn 
Rancheria 

¶ Washoe Tribe of NV and CA 

Targeted Tribal outreach 

TAC emails 

Other Land use 
managers: 
water managers; 
watershed 
systems 

GSA ï Sierra Valley 
Groundwater Mgmt. District  

GSA ï Plumas County 

Sierra County Environmental 
Health Department 

Local land use planning 
agencies2 

Plumas County 
City of Loyalton 

Federal government2 

Plumas Nation Forest 
Tahoe National Forest 

Integrated Regional Water Mgmt. 
(IRWM) ï Upper Feather River 
Watershed Grp 

Hinds Engineering 

Integrated Environmental 
Restoration Services 

Per CWC §10927, entities 
monitoring and reporting 
groundwater elevationsé2 

Planning Committee 

TAC composition 

Outreach from technical 
team and GSAs 

1 ï as identified in Centra Valley Regional Water Quality Control Board Basin Plan 
2 ï as identified in CWC § 10723.2 

 

2.1.5.2 Decision-Making Processes 

Decision-making authority and responsibility rests with the GSAs: Plumas County and Sierra 
Valley Groundwater Management District (SVGMD). The GSAs entered into a Memorandum of 
Understanding (MOU) in January 2019 ñéto facilitate a cooperative and ongoing working 
relationship to develop a single Sierra Valley GSP that will allow compliance with SGMA and 
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state lawéò Additionally, the MOU states that ñé all actions taken and/or contemplated under 
the GSP will be based on sound groundwater science and local expertiseéò 

The approach for developing and implementing the GSP is informed by a collaborative planning 
approach as described in the following section. 

2.1.5.3 Collaborative Planning and Public Engagement Process 

As part of the technical planning approach for developing the GSP, the GSAs established a 
collaborative planning approach. As described in the Communication and Engagement Plan, 
Appendix 2-3, opportunities for public involvement featured: 

¶ convening of a Technical Advisory Committee, consisting of an array of stakeholder 
interests that met on a monthly basis; 

¶ periodic Public Workshops, which provided information on planning efforts and received 
feedback and input from local participants;  

¶ presentations and updates at monthly SVGMD Board meetings; and 

¶ regular email communication and updates to interested parties. 

Planning Committee 

An internal Planning Committee was established to track project management and ensure 
compliance with SGMA requirements. Members included representatives from each GSA, the 
technical team and the DWR SGMA liaison.  

The Planning Committee provided planning guidance and review of materials for TAC meetings, 
public workshops, informational emails to interested parties, and updates to the SVGMD Board. 

Technical Advisory Committee (TAC) 

The Technical Advisory Committee was comprised of individuals representing the following 
organizations or interests: 

¶ Agricultural Commissioner for Plumas and Sierra Counties 

¶ City of Loyalton 

¶ Feather River Land Trust 

¶ Feather River Trout Unlimited 

¶ Hinds Engineering 

¶ Integrated Environmental Restoration Services 

¶ Plumas Audubon 

¶ Plumas County Planning Department 

¶ Plumas County Environmental Health 

¶ Sierra Brooks Water System 

¶ Sierra County Environmental Health 

¶ Sierra Valley Groundwater Management District 

¶ Sierra Valley Resource Conservation District 
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¶ Sierraville Public Utility District 

¶ UC Cooperative Extension 

¶ Upper Feather River Watershed Group (IRWM) 

¶ USFS ï Plumas National Forest 

¶ USFS ï Tahoe National Forest 

In developing the GSP, the TAC met 17 times to address specific GSP elements as reflected in 
Table 2.1.5-2. Meetings were generally conducted in person, with an option for remote 
participation. Due to COVID-19, some meetings were virtual only. A link to a visual recording 
and all meeting summaries and related materials were posted for each TAC meeting on the 
GSP webpage at: https://www.sierravalleygmd.org/gsp-meetings.  

Table 2.1.5-2: List of Sierra Valley TAC Meetings through December 31, 2021 

Date Location Agenda Items 

11/2/2020 Beckwourth, CA 
Overview: SGMA, GSPs, Community 
Involvement; Sustainable Management 
Criteria (SMCs); Subsidence 

12/7/2020 Virtual only 
Overview: Website; Assessing 
Sustainability; Groundwater Quality 

1/11/2021 Virtual only 
Pre-meeting Orientation: Data Portal 
Modeling Approach 
Data Management 

2/8/2021 Beckwourth, CA 
SMCs: Subsidence, Water Quality 
Groundwater Dependent Ecosystems 

3/8/2021 Virtual only 
Groundwater Levels and Unreasonable 
Conditions 

4/12/2021 Virtual only 
Preliminary Sierra Valley Water Budget 
Groundwater Levels and SMCs 

5/10/2021 Beckwourth, CA 
Groundwater Levels; Brainstorming of 
Projects / Mgmt. Actions; GDEs, 
Interconnected Surface Water 

6/21/2021 Beckwourth, CA 
Sierra Valley Water Budget 
Interconnected Surface Water 

7/19/2021 Beckwourth, CA 
Sierra Valley Water Budget 
Projects & Management Actions (PMAs) 

8/16/2021 Beckwourth, CA 
Funding for GSP Implementation 
Sierra Valley Water Budget 

9/8/2021 
Working Session 

Beckwourth, CA Dedicated brainstorming of PMAs 

9/13/2021 Virtual only 

Discussion of PMAs: Ag Efficiency 
Improvements; Water Conservation and 
Demand Management; Watershed Mgmt. 
and Restoration; Voluntary Managed 
Land Repurposing 

9/20/2021 Virtual only 
Sustainability Goal; SMCs, PMAs,  
SMC Implementation 

10/18/2021 Beckwourth, CA Discussion of PMAs, Model update 

11/29/2021 Beckwourth, CA 
Monitoring Networks, Water Budget, 
Public Comments & Responses 

https://www.sierravalleygmd.org/gsp-meetings
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Date Location Agenda Items 

12/6/2021 Virtual only 
Public Comments, Sustainable 
Management Criteria and Monitoring 
strategy 

12/13/2021 
Workgroup 

Session 
Virtual only 

GDE Public Comments and responses, 
Groundwater elevation SMCs 

 

Additionally, two ad hoc TAC work teams were created to refine the discussion on Groundwater 
Dependent Ecosystems and a proposal for a Watershed Restoration PMA. 

Public Workshops 

Public workshops have been held to share information, invite participation and receive feedback 
on GSP content. These workshops were designed to maximize opportunities for public input in 
advance of and during key points in the GSP process. The following table recaps the workshops 
held in 2016, 2017, 2018, 2019 and 2021. All workshops were noticed through traditional media, 
posting of fliers, and the Interested Parties email list; some were also announced via social media 
sites. In May 2021, the workshop was conducted twice to maximize opportunities to participate. 

Table 2.1.5-3: List of Sierra Valley GSP Public Workshops 

Workshop 
Number 

Workshop 
Dates 

Agenda Topics 

1 4/4/2016 

¶ SGMA ï What it means to people in the Sierra Valley 
groundwater basin 

¶ Groundwater Banking 

¶ Nitrate and Community Vulnerability Study  

¶ Other regulatory changes (reporting, Irrigated Lands, 
Watermaster) 

2 2/24/2017 

¶ SGMA overview 

¶ Results of recent studies on Sierra Valley: 
o Groundwater recharge,  
o Water quality, and 
o Sierra Valley well inventory 

3 3/31/2017 

¶ Introduction of the UC Davis Sierra Valley Groundwater Model 

¶ Model Simulations of Climate Change Projections for Sierra 
Valley 

¶ SGMA and how the model can help 

4 10/25/2018 

¶ SGMA overview and milestones; implementation activities to 
date,  

¶ GSP planning process timeline/work plan overview 

¶ Identification of opportunities for stakeholders to participate in GSP 
planning  

5 12/3/2019 

¶ Update the community on the planning grant, work plan, and 
schedule 

¶ Basin conditions and other elements related to description of 
preliminary basin setting 

¶ Solicit community input on preliminary basin setting results 
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Workshop 
Number 

Workshop 
Dates 

Agenda Topics 

6 
5/8/2021 
5/10/2021 

¶ Description of conditions relating to Sustainability Indicators 

¶ Input on groundwater conditions and undesirable results 

¶ Initial ideas about projects and management actions 

7 10/17/2021 
¶ Presentation on Public Draft GSP and Reviewers; Guide 

¶ Initial input on GSP 

 

In addition, a Special Meeting of the SVGMD board was held on February 29, 2016, featuring a 
talk with the districtôs geohydrologist about GSA formation and the basinôs safe yield, and 
discussions with DWRôs Bill Ehorn about basin prioritization, the GSP and GSA formation. 

Public input and responses have been used to guide the development of the Sierra Valley GSP, 
including sustainable management criteria and potential projects and management actions. 
Public input will continue to be used to shape adaptive management and refinement of this Plan 
throughout the implementation horizon.  

2.1.5.4 Outreach Activities 

To encourage active involvement of diverse social, cultural, and economic elements of the 
population within the basin, SVGMD uses a variety of traditional and web-based communication 
tools to keep stakeholders informed and engaged, including: 

¶ Print and on-line media/newspaper announcements: Mountain Messenger; Plumas 
News; Sierra Booster and www.sierraville.org  

¶ Outreach partnersô newsletters, websites, and social media accounts 

¶ GSA websites, with posting of TAC meeting minutes, materials, and recordings on the 
SVGMD website 

¶ Interested parties email lists 

¶ Posting of public workshop flyers at local establishments 

¶ Distributing surveys using multiple formats: hard copies at workshops, posted as PDFs, 
and links to online versions 

Dedicated Tribal Outreach 

SGMA requires GSAs to consider the interests relating to the uses and users of groundwater. 
These interested parties comprise a wide range of entities including California Native American 
tribes (federally recognized and non-federally recognized) (WC Section 10723.2).  

While there are no Tribal Trust Land Tracts (U.S. Department of Interior, Bureau of Indian 
Affairs) within SV Subbasin boundary based on information and data published by DWR, 13 the 
SV Subbasin and immediate watershed is located within California Native American traditional 
lands, including the Maidu, Paiute, and Washoe Tribes. 

A small portion of the SV Subbasin is located outside of the SVGMD boundary, but within 
Plumas County. This area is the responsibility of the Plumas County GSA, is known to have 
significant Tribal cultural connections, is entirely comprised of federal lands owned by Plumas 
National Forest and is a hydrologically important area located along the federally designated 

 
13 https://gis.water.ca.gov/app/boundaries/  

http://www.sierraville.org/
https://gis.water.ca.gov/app/boundaries/
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Wild and Scenic River corridor of the Middle Fork Feather River. Accordingly, Plumas County 
served as the lead entity for SGMA Tribal outreach.  

Plumas County utilized the DWR Engagement with Tribal Governments14 document, which is 
intended to provide general guidance to GSAs regarding how and when to engage with Tribal 
governments. As part of DWRôs guidance document, the recommended communication and 
engagement procedures for Tribes starts with contacting the Native American Heritage 
Commission (NAHC) to identify the appropriate Tribal entities for notification and engagement 
outreach. Additionally, Plumas County worked with a local Native American contact and the 
Plumas National Forest. 

The NAHC was contacted by Plumas County and a list of Tribes with traditional lands or cultural 
places located within the SVGMD boundary, SV Subbasin boundary, and watershed boundary 
was provided. Those Tribes include: 

¶ Estom Yumeka Maidu Tribe of the Enterprise Rancheria 

¶ Greenville Rancheria of Maidu Indians 

¶ Mooretown Rancheria of Maidu Indians 

¶ Susanville Indian Rancheria 

¶ Tsi Akim Maidu 

¶ United Auburn Indian Community of the Auburn Rancheria 

¶ Washoe Tribe of Nevada and California 

In addition, the following Tribes were also contacted, as they may have traditional lands or 
cultural places or knowledge of cultural Tribal resources within the boundaries of the SVGMD, 
SV Subbasin, and watershed: 

¶ Pyramid Lake Paiute Tribe 

¶ Reno-Sparks Indian Colony 

¶ Mechoopda Indian Tribe 

¶ KonKow Valley Band of Maidu 

¶ Honey Lake Maidu 

Communications by email, phone, and/or mail were made to these twelve Tribes to notify them 
of the SGMA SV Subbasin GSP planning process, to invite them to participate, and to confirm 
that Tribal engagement is directed by individual Tribes, with interested Tribes communicating 
their preferred methods of contact and pathways of engagement. For example, engagement 
could solely be in the form of informational updates as an interested party or could be more 
involved with direct participation on a committee or during meetings or while attending public 
workshops. Follow up with individual Tribes was conducted and tailored to the specific Tribal 
responses received.  

2.1.5.5 Informing the Public on GSP Implementation Progress 

The public was kept informed on GSP development progress through progress summary 
presentations provided during public SVGMD board meetings and public workshops as 

 
14 DWR Guidance Document for the Sustainable Management of Groundwater, Engagement with Tribal 

Governments (January 2018) 
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documented in the CE Plan and through information and documents posted on the Districtôs 
website. To keep the public informed on GSP implementation progress, information will continue 
to be posted on the website and updates will be provided at Board meetings. In addition, the 
status of projects and management actions will be included in the annual evaluation and 
reporting to be facilitated by SVGMD. Updates and an assessment of GSP progress will be 
presented annually in the fall or winter subsequent to completion of the annual reports, as 
described in the C&E Plan. In the event of undesirable results occurring which necessitate 
timely implementation of management actions, notices will be distributed via the tools listed 
above and in accordance with the C&E Plan. 

The Sierra Valley TAC seeks to ensure timely implementation of an expanded monitoring 
network and GSP projects and management actions. To support this objective, continued 
engagement of TAC members and Interested Parties should be maintained throughout GSP 
implementation. This could be achieved through a variety of means: a standing agenda item on 
District Board meetings to report on GSP implementation on a recurring basis (e.g., every third 
month), email updates using a newsletter format, ad hoc working groups to advance specific 
PMAs, and/or periodic GSP implementation reviews (e.g., every six months) as part of Board 
meetings. 

2.2 Basin Setting 

2.2.1 Hydrogeologic Conceptual Model (Reg. § 354.14)  

A hydrogeologic conceptual model (HCM) is a framework for understanding how water moves 
into, within, and out of a groundwater basin and underlying aquifer system. According to the 
California Department of Water Resources (DWR), the HCM fundamentally provides [DWR, 
2016]: 

¶ An understanding of the general physical characteristics related to regional hydrology, 
land use, geology and geologic structure, water quality, principal aquifers, and principal 
aquitards of the basin setting 

¶ Context to develop water budgets, mathematical (analytical or numerical) models, and 
monitoring networks 

¶ A tool for stakeholder outreach and communication 

All groundwater sustainability plans (GSPs) are required to include an HCM (23 CCR §354.14) 
that contains the following information: 

¶ Regional geologic and structural setting 

¶ Basin boundaries 

¶ Principal aquifers and aquitards 

¶ Primary use or uses and general water quality for each principal aquifer 

¶ At least two (2) scaled geologic cross sections 

¶ Physical characteristics (e.g., topography, geology, soils, etc.) 

Development of a basin HCM is an iterative process as data gaps (see Monitoring Network and 
Data Gaps Analysis technical memo, Appendix 2-5) are addressed and new information 
becomes available.  
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Several geologic and water resource studies have been conducted in Sierra Valley since the 
1960s. A detailed review of all previous work is beyond the scope of this report, but all relevant 
information was reviewed during development of the Sierra Valley HCM. The sections below 
summarize information pertinent to HCM development. 

2.2.1.1 Physiography 

Sierra Valley is a large sub-alpine valley located in the eastern Sierra Nevada Mountains in the 
northern portion of the Sierra Nevada geomorphic province of California and drains nearly 
374,000 acres. The groundwater basin is about 125,900 acres and comprised of the Sierra 
Valley (5-012.01) and Chilcoot (5-012.02) subbasins. Although the Chilcoot subbasin is 
currently designated as very low priority by DWR and therefore not required to have a GSP, it 
has been included in this Plan.  

The valley is surrounded by steep mountains and alluvial fans with various slope gradients. 
Elevations in the watershed range between 4,854 feet above mean sea level (ft amsl) in the 
valley floor to 8,740 feet amsl at Babbit Peak in the southeastern mountains (Figure 2.2.1-1). 
The valley floor is a relatively flat Pleistocene lakebed, with a zero to five percent slope gradient. 
Volcanic outcrops disrupt the flat topography in various locations throughout the valley. 
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Figure 2.2.1-1: Sierra Valley Subbasin Topography 

 

Stream channels cutting through the steep slopes of the surrounding mountains drain precipitation 
and snowpack into the Sierra Valley form the headwaters of the Middle Fork Feather River 
(MFFR) (Figure 2.2.1-2).  
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2.2.1.2 Climate 

Climate in Sierra Valley watershed is strongly correlated with elevation. The higher elevations 
receive the greatest amount of precipitation (Figure 2.2.1-3) and are cooler (Figure 2.2.1-4). 

The watershed experiences more precipitation in the west due to the ñrain shadow effectò 
caused by the Sierra Nevada Mountains. Moist air masses moving eastward off the Pacific 
Ocean rise as they encounter the Sierra Nevada slopes: the rising air cools, and water vapor 
condenses and falls as rain or snow. As air masses descend the eastern slope, the descending 
air warms, clouds evaporate, and precipitation declines east of the Sierra Nevada. The 
combination of topography and the ñrain shadow effectò results in highly variable precipitation in 
the watershed. Sierra Valley also becomes drier northward.  

Long-term total mean annual precipitation (1981-2010) in the watershed ranges from 62.4 
inches in the southwest mountain slopes to 13.6 inches in the eastern part of the Chilcoot Sub-
Basin (PRISM Climate Group, n.d.). On average, most areas of the Sierra Valley watershed 
receive approximately 15 to 20 inches of precipitation per year. Most precipitation falls during 
the winter months, with 77% of the annual total received between November and March and 
less than 5% accounted for during summer months.  

Long-term averages of total mean annual temperatures (1981-2010) range from 40.4°F in the 
mountain slopes in the southwest portion of the watershed to 48.5°F in the eastern part of the 
basin. Monthly averages are lowest from December through February and highest in July and 
August (PRISM Climate Group, n.d.). In addition to high elevations, cold continental air masses 
moving west from the Great Basin create cold winter temperatures and a short growing season 
in Sierra Valley. Data collected at the Sierraville Ranger Station (elevation 4,975 feet above 
amsl), show freezing temperatures typically occur from September until May, while some 
surrounding higher elevations experience freezing temperatures throughout the year. Growing 
season of the valley floor is approximately 60 to 90 days and shortens considerably in the 
mountainous regions to the west and south of the valley. 

In this high-elevation valley, snowfall is common. Sierraville Ranger Station shows January has 
the highest monthly average snowfall at approximately 17.9 inches, and average annual 
snowfall of approximately 71.8 inches. The average snow depth measured in Sierraville is 5 to 
6 inches in January and consistently greater than two inches from December through April. 

2.2.1.3 Vegetation and Land Use 

The majority of the Sierra Valley subbasin is private land, while the surrounding watershed is 
primarily National Forest. Approximately 1,200 plant species representing 18% of Californiaôs 
flora are found in Sierra Valley (NRCS, 2016). Vegetation overlying the watershed is a mix of 
desert and semi-arid desert, agricultural, forest and woodland, and shrub and herb classification 
types (Figure 2.2.1-5).  

On the valley floor, pasture land and alfalfa grown for hay are the dominant irrigated crops. 
Braided streams and agricultural irrigation support wetland and riparian communities. The 
western valley supports approximately a 20,000-acre wetlands complex and 30,000-acre 
meadow complex, both the largest in the Sierra Nevada (NRCS, 2016). Bulrushes grow in 
anaerobic soil conditions in the larger wetlands, whereas sedges and rushes thrive in the fringes 
and smaller wetlands. Willows and other riparian vegetation grow along the streams and canals 
in the Sierra Valley (Vestra, 2005). The western portion of Sierra Valley contains vernal pools, 
which are seasonally flooded depressions with limited drainage due to an underlying hardpan 
soil layer (CDFG, 2003). Vernal pools typically support a specialized set of species (e.g., Santa 
Lucia dwarf rush and Modoc County knotweed) due to their seasonal cycle of filling in the 
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winter, flourishing in spring, and drying out in summer. The pools are surrounded by rush 
dominated meadows. Grasslands and sagebrush scrub cover areas that have not been 
cultivated. Native grasses of the basin include Sandberg Bluegrass, Idaho fescue, various 
needlegrasses, and wildrye. Although colder temperatures of the Sierra Valley have helped 
prevent most invasive grass species from spreading, Cheatgrass is an invasive European grass 
found on the valley floor that poses a fire risk and out competes native species. Sagebrush 
scrub is more concentrated along the perimeter and in the eastern portion of the basin and 
includes big sagebrush, antelope bitterbrush, curlleaf mountain mahogany, and rubber 
rabbitbrush (Vestra, 2005). 

Sagebrush scrub makes up the majority of the vegetation in Sierra Valley and is found along the 
valley floor and the slopes along the north and east sides of the valley (Harnach 2016). 
Ponderosa Pine Alliance and Eastside Pine Alliance (comprised of a mix of ponderosa and 
Jeffrey pines, Douglas fir, and white fir) occur along the edge of the southern portion of the 
valley, particularly in hillslopes with northern aspects (USDA 2014, Harnach 2016). Oak 
woodlands also occur in the northern portion of the valley and into the uplands. Red fir forests 
occur in the highest elevations above the valley (6,000 to 9,000 feet) along the southwest 
watershedôs border, with white fir below (5,000 to 6,000 feet), and 41reenleaf manzanita and 
snow brush in open, undisturbed areas. The Sierran Mixed Conifer forest in the watershed 
includes white fir, ponderosa pine, sugar pine, incense cedar, and Douglas fir. The upland areas 
of the watershed also contain wet meadows, montane riparian aspen, and other hardwood 
vegetation types including Black Oak woodland. Wildfires have historically burned 44,000 acres 
of upland vegetation within the watershed since 1994 (Vestra, 2005), and more recently, burned 
over 150,000 acres in the Loyalton Fire and Beckwourth complex. 

Climate, fire, invasive species, timber management, agricultural production and water 
management systems have changed the composition of the Sierra Valley watershed vegetation 
(Vestra, 2005). The impact of wildfires and drought in 2021 will also have a significant but yet to 
be evaluated effect on the watershed. 

2.2.1.4 Soils 

Surficial soil data were obtained from the Natural Resources Conservation Service (NRCS) soil 
survey geographic (SSURGO) database. Areas of similar soils are grouped into map units, 
which have similar physical, hydrologic, and chemical properties. Map unit properties are 
assigned a range of values based on the soils contained within them.  

Soils within the Sierra Valley Watershed vary considerably in productivity, depth, and use based 
on parent material, topography, and precipitation. A total of 2,499 unique soil map units were 
identified within the Sierra Valley watershed with 1,071 units overlying the groundwater basin. 
Figure 2.2.1-6 shows a general summary of these map units classified by soil type defined by 
the Unified Soil Classification System (USCS), with approximately 90% of the groundwater 
basin defined. Surface soil types within the groundwater basin are dominated by sands, clays, 
and silts (Table 2.2.1-1). Silty sands make up the largest fraction of surficial soils in the 
groundwater basin, accounting for about 41% of the surface area. Finer grained soil textures, 
such as silts and clays, make up approximately 37% of the surface area and are generally 
located adjacent to stream channels and wetland regions. The rest of the basin has either not 
been classified or is composed of relatively small fractions of mixed soils. 
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Figure 2.2.1-2: Surface Water Features  

 

Note: The USGS NHD dataset for surface water features is an industry standard used in 
hydrological reports, yet commonly has potential for improvement that can be addressed by 
submitting recommended changes to the USGS on their NHD webpage. 
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Figure 2.2.1-3: Mean Annual Precipitation 

 










