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8.1 Introduction 

This chapter reviews the present context for natural resources in Merced County.  The following is a summary 
description of water, energy, mineral, biological resources, scenic, oil, and gas resources, as well as air 
quality.  This chapter is broken into the following sections: 

 Water Resources (Section 8.2) 
 Energy/Mineral Resources (Section 8.3) 
 Biological Resources (Section 8.4) 
 Oil and Gas Resources (Section 8.5) 
 Scenic Resources (Section 8.6) 
 Air Quality (Section 8.7) 
 Major Findings (Section 8.8) 

8.2 Water Resources 

Introduction 

This section contains a description of the surface water and groundwater resources within Merced County.  
This section complements the water supply discussion under Section 7.2. Water resource sufficiency and 
planning data is a critical element and regulatory requirement used to determine future growth potential and 
land use decisions throughout Merced County.  

Key Terms 

The following key terms used in this chapter are defined as follows: 

Acre-foot. The amount of water that covers one acre (43,560 square feet) to a depth of one foot; equal to 
325,851 gallons.  

Aquifer. A geologic formation (rock or sediment) with sufficient pore space permeable enough to store, 
transmit, and yield significant quantities of groundwater to wells or springs.  

Aquitard.  A geologic formation (rock or sediment) that confines and retards groundwater flow to or from 
adjacent aquifer(s), but may store groundwater. 

Beneficial use.  Use of water either directly by people or for their overall benefit as legally defined and 
identified. 

Cubic foot per second (cfs).  Rate of water flow; the volume of one cubic foot each one second unit of time 
(feet3/second); equivalent to about 7.48 gallons per second. 
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Central Valley Project (CVP). Central Valley Project, authorized in 1933. The CVP, operated by the United 

States Bureau of Reclamation, is the largest water storage and delivery system in California, with facilities in 

29 of the State's 58 counties. The project's features include 18 Federal reservoirs and four additional 

reservoirs jointly owned with the State Water Project.  

Deep percolation.  Downward percolation of water through the ground beyond depths accessible to plant 

roots. 

Discharge.  A rate of surface water flow, typically expressed as a unit volume of water per unit of time (e.g., 

cubic feet per second (cfs)). 

Groundwater.  Water that occurs beneath the land surface, specifically within pore spaces of soil, sediment, 

or rock formations, excluding soil moisture held by capillary action in the upper, unsaturated zones. 

Groundwater basin. An aquifer or series of aquifers with defined lateral boundaries and bottom layer.  In 

some cases, the boundaries of successively deeper aquifers may differ and make it difficult to define the limits 

of the basin.  

Groundwater overdraft. The condition of a groundwater basin in which the amount of water withdrawn (by 

pumping) exceeds the amount of water that recharges the basin.  

Groundwater recharge. The natural or intentional infiltration/percolation of surface water into the zone of 

saturation (i.e., into groundwater).  

Million acre-feet (maf). One million acre-feet.  

Maximum contaminant level (MCL).  Maximum permitted level of a contaminant in water that is delivered 

to a public water system, enforceable standard of the U.S. Environmental Protection Agency (EPA). 

Mouth.  The location where a stream discharges to a larger stream or other surface water body (e.g., lake, 

reservoir, ocean). 

Non-point source. A pollution source that cannot be defined as a discrete location; a dispersed or spread out 

source area. 

Point source.  A specific site from which pollution is discharged to a water body. 

Runoff.  Precipitation (rain or snowmelt) that is not used by plants, evaporated, or infiltrated to soils and is 

transported across land surfaces to streams or other surface water bodies.  A volume of surface water 

(typically expressed in acre-feet). 

State Water Project (SWP). State Water Project, authorized in 1960. SWP facilities include 20 dams, 662 

miles of aqueduct, and 26 power and pumping plants. Major facilities include the multi-purpose Oroville Dam 

and Reservoir on the Feather River, the California Aqueduct, South Bay Aqueduct, North Bay Aqueduct, and 

a share of the State-Federal San Luis Reservoir.  
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Water Year (WY).  A continuous 12-month period for which hydrologic records are compiled and 

summarized.  Months may vary by location and agency, but October 1 through September 30 is commonly 

used by USGS.  Water year is named for the ‘end’ months (i.e., Oct 1, 2004, through Sep 30, 2005, was WY 

2005). 

Watershed.  The land surface area from which water drains into a common downstream point. 

Regulatory Setting 

Water resource protection in California is governed by a complex network of Federal and State regulations, 

enforced by the State and under the supervision of the U.S. Environmental Protection Agency (EPA) 

(regarding Federal law).  Major water quality protection regulations are summarized below, and additional 

water supply related regulations are discussed in Section 7.2.   

Both Federal and State laws have been promulgated to protect surface water quality for use as domestic, 

agricultural, and industrial supply, and use for habitat for freshwater fish and aquatic organisms.  Federal and 

State laws have also been developed to protect the quality of groundwater resources to meet drinking water 

standards or anti-degradation objectives. Although most of the initial regulatory programs focused on point 

sources of contamination, such as municipal and industrial facilities, recent programs are intended to address 

non-point sources as well. 

Federal Clean Water Act (CWA)   

The CWA is focused on the protection of surface water, although it also applies to groundwater.  The CWA is 

a 1977 amendment to the Federal Water Pollution Control Act of 1972 (United States Code, Title 33), which 

established the basic structure for regulating pollutant discharges to navigable waters of the United States. 

The CWA provides two general types of pollution control limits:  

 Effluent limits that are technology-based and limit the quantity of pollutants discharged from a point 

source such as a pipe, ditch, tunnel, etc. into a navigable waterbody (non-point source pollution is 

subject to state control).  

 Ambient water quality standards that are based on beneficial uses and limit the concentration of 

pollutants in navigable waters.  

The primary focus of the 1977 CWA amendment was toxic substances. In 1987, the CWA was reauthorized, 

mandating an urban storm water runoff National Pollutant Discharge Elimination System (NPDES) permit 

program, which is the primary regulatory program for implementing the CWA. The NPDES program is 

administered by the State under the supervision of the EPA. The program requires any entity that discharges 

pollutants into navigable waters to obtain a permit. The NPDES permit establishes effluent water discharge 

limitations to preserve the beneficial uses established in the various water quality plans.  

Section 303(d) of the CWA requires states to identify waters that are not expected to meet water quality 

standards after application of effluent limitations for point sources, develop a priority ranking and determine 

the total maximum daily load of specific pollutants that may be discharged into the water, and meet the water 

quality standards. States are required to establish Total Maximum Daily Loads (TMDLs) for these water 

bodies that will lead to achieving the applicable water quality standards and to allocate the TMDL among all 

contributing sources. Approved TMDLs will be implemented through NPDES permits, non-point source 

control programs, and other local and State requirements. 
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Section 305(b) of the CWA requires states to perform a biennial assessment of the water quality of navigable 

waters within each state. The assessment is required to analyze the extent to which beneficial uses are 

supported and provide an analysis of the extent to which elimination of pollution and protection of beneficial 

uses had been achieved. The assessment is also required to describe the nature and extent of non-point sources 

of pollution and provide recommendations for control programs including costs.  

Section 319 of the CWA regulates non-point sources. Section 319 requires states to submit an assessment 

report that identifies navigable waters that are not expected to achieve applicable water quality standards or 

goals, identify categories of non-point sources or specific sources that add significant pollution to contribute 

to non-attainment of water quality standards or goals, and describe the process to develop best management 

practices and measures to control each category of non-point source or specific sources. States are then 

required to develop a management program that describes how to implement the non-point source control 

program.  

Section 303(c)(2)(B) of the CWA requires states to adopt numeric criteria for priority pollutants as part of the 

states’ water quality standards.  In 1991, the SWRCB adopted the Inland Surface Waters Plan (ISWP) and the 

Enclosed Bays and Estuaries Plan (EBEP), in part, to comply with the CWA. The California State Water 

Resources Control Board (SWRCB) amended the plans in 1993. In 1994, the SWRCB rescinded the ISWP 

and the EBEP in response to a court ruling invalidating the plans. In order to bring California into compliance 

with the CWA, the SWRCB and the EPA agreed to a two-phased approach. Phase I consisted of the EPA 

promulgating numeric water quality criteria for priority pollutants for California in accordance with the CWA, 

and the SWRCB adopting statewide measures to implement those criteria in a statewide policy. In Phase II, 

the SWRCB would consider the adoption of appropriate statewide water quality objectives for toxic 

pollutants.  

The EPA published the California Toxics Rule (CTR 2000) in the Federal Register, adding Section 131.38 to 

Title 40 of the C.F.R. On May 22, 2000, the Office of Administrative Law approved, with modifications, the 

Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 

California (Phase 1 of the Inland Surface Waters Plan and Enclosed Bays and Estuaries Plan). The policy 

establishes implementation procedures for three categories of priority pollutant criteria or water quality 

objectives. These are: (1) criteria promulgated by the EPA in the National Toxics Rule that apply in 

California; (2) criteria proposed by EPA in the California Toxics Rule; and (3) water quality objectives 

contained in RWQCB water quality control plans (basin plans).  

Section 402(p) of CWA requires a NPDES permit for storm water discharges from municipal separate storm 

sewer systems, industrial activities, construction activities, and designated dischargers that are considered 

significant contributors of pollutants to waters of the United States. The Phase I permitting program, which 

was initiated in 1990, generally addressed storm water runoff from: (1) municipal separate storm sewer 

systems serving populations of 100,000 or greater, (2) construction activity disturbing 5 acres of land or 

greater, and (3) 10 categories of industrial activity. The Phase II program regulates storm water discharges 

associated with small construction activity (sites disturbing between 1 and 5 acres of land), and small 

municipal separate storm sewer systems (serving populations less than 100,000).  Merced County falls under 

the Phase II permit coverage and is now required to apply for NPDES permit coverage and implement the 

Phase II rules. The Phase II order for separate storm sewer systems was recently updated to improve 

regulatory consistency and include more specific actions to control 303(d) pollutants under the Total 
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Maximum Daily Load Program (TMDL). The draft Phase II order was circulated for public comment and 

review in late 2011 and is expected to be adopted in 2012. 

Merced County, as part of the Merced Storm Water Group (MSWG) coalition of local municipalities (cities of 

Atwater and Merced; Merced County; and the Merced Irrigation District), has submitted a Storm Water 

Management Program (SWMP) that was accepted by the Regional Water Quality Control Board (RWQCB) 

in July 2007 as coverage under NPDES General Permit Number CAS000004, Water Quality Order No. 2003-

0005-DWQ issued April 30, 2003 (MSWG 2004).  The SWMP consists of six control measures (program 

areas) established by the SWRCB for Phase II small municipal separate storm sewer systems, each with Best 

Management Practices (BMPs) to meet the objective of reducing the discharge of pollutants. 

 Public Education and Outreach on Storm Water Impacts Program 

 Public Involvement/Participation Program 

 Illicit Discharge Detection and Elimination Program 

 Construction Site Storm Water Runoff Control Program 

 Post-Construction Storm Water Management in New Development and Redevelopment Program 

 Pollution Prevention/Good Housekeeping for Municipal Operations Program 

As of fall 2009, the Storm Water Management Program is underway to implement the BMPs and fulfill the 

objectives of the various control measures by July 2012. Progress reports summarizing these efforts are 

provided to the RWQCB on a yearly basis (Kathy Price Pers. Comm. 2009). 

The General NPDES Permit for discharges associated with construction activities (Order No. 99-08-DWQ) 

regulates storm water discharge from construction project land disturbance for storm water discharge from 

sites equal to or greater than one acre. The SWRCB recently adopted Order No. 2009-0009-DWQ (NPDES 

No. CAS000002), which supersedes Order No. 99-08-DWQ) and became effective on July 1, 2010. The 

General Permit under Order NO. 2009-0009-DWQ contains significant differences from the existing permit.  

The existing permit required dischargers to file a Notice of Intent (NOI) to be covered under the permit and 

to: 

 Develop and implement an adequate Storm Water Pollution Prevention Plan (SWPPP) with Best 

Management Practices (BMPs) that prevent all construction pollutants from contacting storm water 

and with the intent of keeping all products of erosion from moving off site into receiving waters; 

 Eliminate or reduce non-storm water discharges to storm sewer systems and other waters of the 

nation; and 

 Perform inspections of all BMPs. 

As of July 1, 2010, in addition to above, permit requirements include several modified elements, including: 

 Three Risk-Based variations based on both project sediment potential and receiving water; 

 More minimum BMPs and monitoring requirements; 

 Numeric effluent limitations and action levels for pH and turbidity for Risk Level 3 and 2 sites; 

 Required effluent monitoring and reporting for pH and turbidity in stormwater discharges for Risk 

Level 3 and 2 sites; 

 Additional receiving water monitoring for some Risk Level 3 dischargers; 

 Requirements for a Rain Event Action Plan to protect exposed portions of some sites within 48 hours; 
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 Options for small construction sites (greater than 1 to less than 5 acres) to apply for a low rainfall 

erosivity waiver; 

 Annual reporting for all projects enrolled for more than one continuous three-month period; and, 

 Specific training/certification requirements for key personnel performing the compliance. 

The General NPDES Permit for discharges associated with industrial storm water (Order No. 97-03-DWQ) 

regulates storm water associated with industrial activity that discharges either directly to surface waters or 

indirectly through municipal separate storm sewers. Industrial facilities include Federal, State, municipally 

owned, and private facilities from the following categories: (1) facilities subject to storm water effluent 

limitations guidelines, new source performance standards, or toxic pollutant effluent standards; (2) 

manufacturing facilities; (3) oil and gas/mining facilities; (4) hazardous waste treatment, storage, or disposal 

facilities; (5) landfills, land application sites, and open dumps; (6) recycling facilities; (7) steam electric 

power generating facilities; (8) transportation facilities; (9) sewage or wastewater treatment works; and (10) 

manufacturing facilities where industrial materials, equipment, or activities are exposed to storm water. A 

modified order with heightened requirements, similar to the construction storm water permit described above, 

including minimum BMPs, more extensive monitoring and sampling and corrective actions when discharge 

Numeric Action Limits have been exceeded is set to replace the current and expired Order No. 97-03-DWQ. 

The new order underwent public review in 2011 and will likely be adopted in 2012.   

California Water Code  

In California, the SWRCB and the nine RWQCBs are the primary State agencies that regulate impacts to 

waters of the state.  Their regulatory authority comes from the Porter-Cologne Water Quality Control Act 

(Porter Cologne) and Sections 22560 through 22565 of Title 27 of the California Code of Regulations (CCR).  

There are ten SWRCB water quality control policies and three SWRCB water quality control plans to which 

RWQCB actions must conform.  Two of the plans (the Ocean Plan and the Tahoe Plan) do not affect the San 

Joaquin River Basin, but all other policies and plans are applicable.  The Basin Plan for the Central Valley 

Region (CVWQCB 2004) incorporates by reference the SWRCB water quality control plans and policies to 

protect beneficial uses of state water resources. The Basin Plan states the beneficial uses of specific water 

bodies and the levels of quality that must be met and maintained to protect those uses. Regional plan 

objectives and discharge requirements are included in waste discharge requirements (WDRs) or NPDES 

permits.  

California Water Management Planning Requirements   

State of California Assembly Bill (AB) 797, adopted in 1983, required all water suppliers in California with 

more than 3,000 customers or a demand exceeding 3,000 acre-feet (ac-ft) annually to prepare and adopt an 

urban water management plan (UWMP) by 1985. The legislation also required the suppliers to adopt follow-

up plans by December 31, 1990. AB 2661, adopted in July 1990, formally extended the process, requiring 

suppliers to update their plans every five years. In 1993, the Groundwater Management Act (AB3030) 

became law and requires local agencies to work cooperatively to manage groundwater resources.  The 

available local groundwater management plans are provided below.  Senate Bill (SB) 553 was signed into law 

on September 28, 2000. SB 553 revised the Urban Water Management Planning Act.  SB 610 and SB 221 

amended state law, effective January 1, 2002, to improve the link between information on water supply 

availability and certain land use decisions made by cities and counties. Both statutes require detailed 

information regarding water availability to be provided to the city and county decision-makers prior to 

approval of specified large development projects.  (Refer to Section 7.2 for more details.) 
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Merced County Well Ordinance and Wellhead Protection Program    

On June 28, 1988, Merced County adopted the latest version of an ordinance that governs the construction, 

deepening and destruction of any well and soil boring within the unincorporated areas of the county.  This 

ordinance is enforced by the Merced County Division of Environmental Health (DEH).  Permits and plan 

documents are required before completing any of the referenced activities.  State standards closely mirror the 

County ordinance.  The minimum separation requirements are shown in Table 8-1. 

TABLE 8-1 
Minimum Separation Requirements 

 Domestic Well Public Well 

Septic Tank 50 feet 100 feet 

Leach Line and Retention Ponds 100 feet 100 feet 

Seepage Pit or Cesspool 150 feet 150 feet 

Animal Confinement 100 feet 100 feet 

Agricultural Wells 300 feet 300 feet 

Septic Tank 50 feet 100 feet 

Source: Merced County Well Ordinance and Wellhead Protection Program, 1988 

In 1996, Merced County DEH formulated a county-wide Wellhead Protection Program (WHPP) using EPA 

funding.  The Merced WHPP was designed to protect future and existing groundwater supplies.  The plan 

consists of the following elements: 

 Specifies roles and duties of the Federal, State and local agencies; 

 Delineates wellhead protection areas for each public water system; 

 Identifies sources of contamination; and 

 Identifies approaches water supplies and protection areas. 

Local Groundwater Management Plans  

On the local level, there are several published groundwater management plans that are set forth in the 

following studies and documents:  

 Delhi Community Plan, June 2006. 

 Draft Environmental Impact Report for the Delhi Community Plan, June 2005. 

 Water Supply Assessment for Delhi Community Plan, September 2004. 

 Hilmar Community Plan, July 2009. 

 Draft Environmental Impact Report for the Hilmar Community Plan, December 2007. 

 Planada Community Plan, December 2003. 

 Santa Nella County Water District Municipal Service Review – Final Report, Approved by LAFCO 

March 2006. 

 Draft Fox Hills Community Specific Plan Update, 2006. 

 2006 Westside Integrated Water Resource Plan, San Luis Delta Mendota Water Authority, May 2006  
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District boundaries and water demands for agricultural irrigation service providers were obtained from the 

following documents: 

 County of Merced Agricultural Irrigation Service Providers Municipal Service Review – Final 

Report, Approved by LAFCO October 2008. 

 Philips et. al., U.S.G.S National Water Quality Assessment Program, Simulations of Ground Water 

Flow in Part of North San Joaquin Valley, California, SIR 2007-5009, May 2007. 

The following groundwater management plans were consulted for groundwater supply information: 

 Merced Groundwater Basin Groundwater Management Plan Update (MGBGMPU), July 2008. 

 Turlock Groundwater Basin Draft Groundwater Management Plan, January 2008. 

 Merced Water Supply Plan Update – Final Status Report, September 2001. 

 California’s Groundwater Bulletin 118 – San Joaquin Valley Groundwater Basin, Merced Subbasin, 

February 2004. 

 California’s Groundwater Bulletin 118 – San Joaquin Valley Groundwater Basin, Delta-Mendota 

Subbasin, January 2006. 

 California’s Groundwater Bulletin 118 – San Joaquin Valley Groundwater Basin, Turlock Subbasin, 

January 2006. 

 California’s Groundwater Bulletin 118 – San Joaquin Valley Groundwater Basin, Chowchilla 

Subbasin, February 2004. 

The Merced plan was a collaborative effort between the City of Merced, University of California, and the 

Merced Irrigation District (MID).  The Turlock plan was collaborative effort between MID, the Turlock 

Irrigation District (TID), California Water District, Eastside Water District, Ballico-Cortez Water District, 

Merced County, County of Stanislaus, and four other Merced County cities and two Stanislaus County cities.  

The Turlock parties formed an association known as the Turlock Groundwater Basin Association.   These 

plans are used to:  

 Determine and evaluate groundwater supplies; 

 Draft groundwater management plans to manage the resource; 

 Assess hydrogeologic modeling; 

 Determine basin needs water extraction, storage, delivery and recharge; 

 Protect water quality and water rights issues; and 

 Maintain consensus on water supply plan. 

Existing Conditions 

Surface Water Resources 

Surface water resources are governed by the climate of the region and by watersheds producing streamflow 

that enters the area.  The climate of Merced County is typical of the San Joaquin Valley, with hot summers 

and mild winters with infrequent cold spells.  The San Joaquin River region experiences a wide range of 

precipitation, ranging from low rainfall amounts on the valley floor (i.e., 10 to 12 inches/year), increasing 

rainfall up the west slope of the Sierra Nevada, and high snowfall totals in the headwater regions (e.g., 35 

inches/year).  Streamflow is produced by local and basin-wide rainfall in addition to snowmelt from the Sierra 
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Nevada.  Dams and reservoirs regulate all the major streams and rivers contributing flow to Merced County.  

Water diversions for agricultural, municipal, and industrial uses occur upstream of and within the county.  

Merced County is located in the middle of the San Joaquin River drainage basin, a 15,880 square mile 

watershed with several major tributaries along the west slope of the Sierra Nevada and minor tributaries along 

the east slope of the Coast Range (CV RWQCB 2004).  Merced County spans the San Joaquin Valley from 

the crest of the Coast Range (Diablo Range) to the low foothills of the Sierra Nevada.  The topography varies 

from the complex ridges and small valleys of the Coast Range, to broad, moderately sloping alluvial fans and 

river terraces, and low lying alluvial floodplains and basins.  

The San Joaquin River flows from southeast to northwest through the middle of Merced County (see Figure 

8-1).   This reach of the San Joaquin River has a very low gradient (0.5 feet/mile).  The upstream drainage 

area of the San Joaquin River contributing to Merced County is about 9,520 square miles (at USGS gage 

11274000 near Newman), with headwaters along the high crest of the Sierra. 

Major water supply and hydroelectric power projects in the upper San Joaquin River basin have substantially 

altered the hydrology and channel condition of the San Joaquin River over the past 80 years.  The reach 

upstream of the Merced River has rarely experienced perennial flow since completion of the Federal Central 

Valley Project facilities, specifically Friant Dam/Millerton Lake (DWR 2005).  After 18 years of legal dispute 

over the operation of Friant Dam, a settlement agreement was reached in September 2006 that will complete 

substantial river channel improvements and provide flows in the San Joaquin River over the next several 

years to support re-establishment of salmon populations (US Bureau of Reclamation 2006; Environment 

News Service 2006). 

The Merced River flows east-west through the northern portion of the county, joining the San Joaquin River 

about 10 miles southwest of Hilmar (see Figure 8-1).  The Merced River has a total drainage area of 1,276 

square miles (at USGS Gage 11273500 near Newman), with headwaters in Yosemite National Park.  It is one 

of three San Joaquin River tributaries that carry runoff from the Sierra Nevada year round, often as reservoir 

releases and runoff from agricultural lands in summer (Dubrosky and Others 1998).  About 83 percent of the 

Merced River watershed is upstream of the county boundary, with New Exchequer Dam impounding Lake 

McClure (879 feet above mean sea level [msl]; 1,024,600 acre-feet) and McSwain Dam forming McSwain 

Reservoir (400 feet msl; 9,730 acre-feet) just northeast of Merced County (CH2M Hill 2001).  Lake McClure 

is MID’s principal storage and regulating facility, and similar functions are provided at McSwain Reservoir 

(Merced ID 2006).  The reach of the Merced River within the county is a regulated, low gradient (1.5 

feet/mile) stream, although relatively steep compared to the San Joaquin River.  Diversion dams (Merced 

Falls and Crocker-Huffman dams) in the northeast portion of the county feed into MID’s primary water 

conveyance canals and off-stream storage at Lake Yosemite (250 feet msl; 7,425 acre-feet). 

The Chowchilla River flows east-west along the southern boundary of the county, entering the San Joaquin 

system downstream of the mouth of the Fresno River about 15 miles east of Los Banos (see Figure 8-1).  The 

Chowchilla River reach in Merced County experiences regulated flows downstream of Buchanan 

Dam/Eastman Reservoir.  The headwaters of the Chowchilla River and the Fresno River are in the Sierra 

Nevada foothills and their streamflow is primarily provided by rainfall rather than snowmelt (DWR 2005). 

Other small streams and creeks in Merced County that generally flow from the east towards the San Joaquin 

River include (from north to south):  
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 Bear Creek and tributaries (Black Rascal Creek, Fahrens Creek, Parkinson Creek, and Burns Creek) 

(dam at 319 feet msl); 

 Owens Creek (dam at 424 feet msl); 

 Mariposa Creek (Duck Slough); and 

 Deadman Creek and its tributary—Dutchman Creek. 
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Local San Joaquin River tributaries in western Merced County are typically intermittent or ephemeral streams 

with low runoff volumes, and include (from north to south): 

 Quinto Creek; 

 Romero Creek; 

 San Luis Creek (84.6 square miles); 

 Los Banos Creek (159 square miles; detention dam at 350 feet msl); 

 Salt Creek; and 

 Ortigalita Creek. 

San Luis Creek is the location of two major joint Federal-State water facilities, the San Luis Reservoir (544 

feet msl; 971,000 acre-feet) and O’Neil Forebay (225 ft msl), which are operated for water supply and power 

generation with water imported via the California Aqueduct (DWR 2005). 

Several large constructed canals traverse and serve Merced County, the most prominent of which are Federal 

and State water project canals roughly parallel to the San Joaquin River (southeast-northwest).  On the west 

side of Merced County, the major water supply canals (i.e., California Aqueduct and Delta-Mendota Canal) 

convey water from north to south, with major drainage canals (e.g., San Luis Drain, Grassland Bypass/Mud 

Slough, Newman Wasteway) flowing from the south and west towards the San Joaquin River (Figure 8-1).  

On the east side of Merced County, the major water supply canals (i.e., TID and MID mains and laterals) 

convey water from north to south, with drainage canals (e.g., Eastside Bypass, Peck Drain) flowing from the 

south and east towards the San Joaquin River (Figure 8-1). 

The hydrologic network west of the San Joaquin River in Merced County is within the 370,000 acre 

Grasslands Watershed, which includes farmlands, wetlands, State and Federal wildlife refuges, and private 

gun clubs (CV RWQCB April 2002). The U.S. Bureau of Reclamation and the San Luis & Delta-Mendota 

Water Authority have constructed changes to the drainage system (the Grasslands Bypass Project) in the last 

decade to consolidate subsurface drainage from canals that previously discharged to wetland habitat areas.  

The flows were re-routed into the San Luis Drain and Mud Slough (www.usbr.gov/mp/grassland). After 

October 1996, all subsurface agricultural drainage from 97,000 acres within the Grasslands Watershed 

discharges into the final 28 miles of the San Luis Drain, then through nine miles in Mud Slough (north) to the 

San Joaquin River (CVWQRCB 2000b). Southwestern Merced County between Interstate 5 and Dos Palos is 

also within the study area for additional agricultural drainage improvements as part of the San Luis Drainage 

Feature Re-Evaluation Project (US Bureau of Reclamation 2006). 

Groundwater Resources 

Groundwater occurs primarily within the pore spaces of the alluvial sands and clay material.  Rainfall 

precipitation and snow-melt surface water recharges groundwater at the highest level within sandy alluvial 

soils.  The sensitivity of groundwater to pollution from surface sources, soils, and basin characteristics is 

detailed below. 

The dominant geomorphic features of Merced County are the alluvial plains and fans bounded by the Diablo 

Range on the west and the Sierra Nevada to the east (Figure 8-2).  The alluvium in central and eastern Merced 

County is unconsolidated and consists of poorly sorted gravel and sand, with minor silt and clay content. The 

sediments in the San Joaquin Valley can range from 0 to 15,000 feet in depth.  

http://www.usbr.gov/mp/grassland
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Figure 8-2
Geologic Cross-Section Indicating

Principal Aquifers in Merced County

Approximate boundary between sediments
of Coast Range and Sierra Nevada provenance

Approximate position of the water table

Queried where uncertain



Merced County General Plan 

Merced County General Plan Page 8-16 November 30, 2012 

Revised Draft Background Report 

Please See Next Page 



 8. Natural Resources 

November 30, 2012 Page 8-17 Merced County General Plan 

   Revised Draft Background Report 

The major geologic formations consist of the Basement Complex, Ione Formation, Valley Springs Formation, 

and Mehrten Formation.  The Basement Complex consists of igneous and metamorphic rock.  The Ione 

Formation consists of sandstone and conglomerate, and the Valley Springs Formation is mainly rhyolitic 

sandstone, siltstone, and claystone. The Mehrten Formation consists of sands, clays, conglomerate, sandstone, 

siltstone, and claystone (Elliott, A. L., 1984). 

The geology of Merced County includes two confining beds (aquitards) of lacustrine (lake sediments) and 

marsh deposits that are located at depth.  The Corcoran clay (Turlock Lake) and Tulare formations consist of 

beds and lenses of silt and clay.  These fine-grained materials do not readily transmit water; rather they act as 

barriers to vertical flow and cause differences in hydraulic head with depth (Elliott A. L., 1984).  

To the east, the Sierra Nevada is the eroded edge of a huge tilted block of crystalline rock that also partially 

defines the base of the valley sediments. Embedded in the granite and related rocks of the mountains are 

metamorphosed sedimentary and volcanic rocks.  To the west, eroded metamorphosed sediments and marine 

shales define the base of the Merced County area sediments.  These sediments from the Diablo Range are 

fine-grained, with lower hydraulic conductivity and higher salt content than sediments from the Sierra 

Nevada. 

Groundwater Basins 

Four groundwater basins comprise the Merced County groundwater system (Figure 8-2). Geologic and 

hydrologic barriers, as well as institutional boundaries delineate the defined groundwater subbasins.  Subbasin 

distinctions are made by DWR to more easily facilitate water resources management, data analysis, and basin 

adjudication. 

The Turlock, Merced, and Chowchilla Groundwater Basins are located east of the San Joaquin River.  The 

Merced Groundwater Basin is the largest in the county and is bounded by the Merced River to the north and 

the Chowchilla River to the south.  Low-permeability Valley Springs formation rocks in the Sierra Nevada 

foothills define the eastern edge of the Basin.  The Turlock Groundwater Basin covers the area north of the 

Merced River, and the Chowchilla Groundwater Basin covers the portion south of the Chowchilla River. 

West of the San Joaquin River, the Delta-Mendota Groundwater Basin is bounded on the west by the western 

edge of the San Joaquin Valley alluvium.  It continues north and south past Merced County lines.  

Characteristics of these basins are set forth in Table 8-2 and described below. 
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TABLE 8-2 
Characteristics of Groundwater Basins in Merced County 

Name of 
Basin 

Well Yields 
(typical in 

gallons per 
minute 
[gpm]) 

Well 
Depths 
(feet) 

TDS
1
 and Groundwater 

Zones 

Annual 
Urban 

Extraction 
(acre-feet) 

Annual 
Agricultural 
Extraction 
(acre-feet) 

Turlock  1,000-2,000 

gpm 

50-350 feet (Typical TDS range of 200-

500 mg/l): Unconfined, Semi-

confined, and Confined  

65,000  

acre-feet 

387,000  

acre-feet 

Merced  1,500 to 1,900 

gpm 

100-800 

feet 

(Typical TDS range from 200 

to 400 mg/l) 

Unconfined and Confined 

within lower Consolidated 

rocks 

54,000  

acre-feet 

492,000  

acre-feet 

Chowchilla  750-2,000 gpm 100-800 

feet 

(Typical TDS range 120-390 

mg/l; increases in TDS 

significant near the San 

Joaquin River) 

Unconfined to Confined 

6,000  

acre-feet 

249,000  

acre-feet 

Delta-Mendota  800-2,000 gpm 400-600 

feet 

Typical TDS 700-1,000 

mg/l)-Significant variations 

between the upper and lower 

zones in water quality  

Unconfined and Confined 

17,000  

acre-feet 

491,000  

acre-feet 

1
 TDS (total dissolved solids) is a measure of salts, generally expressed as a concentration per unit volume (milligrams 

per liter). 

Source: California Dept. of Water Resources Bulletin 118 

General Groundwater Characteristics  

The groundwater system in the county consists of a wedge of unconsolidated sedimentary sand, gravel, silt, 

and clay deposits that thickens from a featheredge at the Sierra Nevada mountain front in the east to its 

greatest thickness near the San Joaquin River.  The thickness of sedimentary deposits is estimated to be more 

than 12,000 feet near the San Joaquin River.  The thickness of the freshwater zone, however, is approximately 

1,000 feet or less (at greater depths, groundwater is predominantly saline).  At some locations east and west of the 

river, bedrock (crystalline rock) is encountered at relatively shallow depths.   

There are three aquifer types in the county: unconfined, confined, and an aquifer in consolidated rocks.  The 

unconfined aquifer zone occurs in the unconsolidated rocks lying above a prominent, laterally extensive lake 

and marsh deposit known as the E-Clay or Corcoran clay (Page and Balding, 1973).  The confined aquifer lies 

beneath the Corcoran clay, and extends downward to the base of the freshwater zone.  Groundwater 

production in the consolidated rocks occurs most commonly from the Mehrten Formation. 
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The following discussion summarizes general characteristics of soils in Merced County in relation to 

groundwater resources (particularly to recharge capability and sensitivity to contamination from surface 

sources).  Soil conditions relative to agricultural resources are described in Chapter 4, Agriculture.   

In eastern Merced County, the soils consist of coarse sediments eroded from the Sierra Nevada to the east and 

transported to the area via the Merced, Chowchilla, and San Joaquin Rivers. On the eastern side of Merced, 

the soils consist of mainly Hilmar-Delhi-Dello, Lewis-Landlow-Burchell, and Redding-Pentz-Peters 

associations (Figure 8-3). 

The western part of the county is comprised of the Bolfar-Dospalos-Alros, Triangle-Turlock-Britto, Arburua-

Wisflat, and Millholm-Quinto-Contra Costa Associations (Figure 8-4).  The soil textures of the western 

county are finer than in eastern Merced County, with the predominant textures ranging from loam to clay 

soils.  These soils, developed from alluvium from the Diablo Range, accumulate higher concentrations of salts 

and some areas have toxic concentrations of selenium.    

The soils in the low-lying central portion of Merced County (moving from east to west) include the San 

Joaquin-Madera series in the eastern low terraces, and the Hilmar-Delhi-Dello association just east of the San 

Joaquin River (Figure 8-3). West of the San Joaquin River, the Bolfar-Dospalos-Alros association occurs, and 

to the western edge of the San Joaquin Valley, the Triangle-Turlock-Britto association is present (Figure 8-4).   

Groundwater flow is generally towards the trough of the Central Valley, roughly defined by the San Joaquin 

River in Merced County.  Accordingly, flow is west from the Sierras towards the San Joaquin, and east from 

the Diablo Range towards the San Joaquin.  Flow, primarily in the confined aquifer, is also directed towards 

pumping-induced depressions. 

Based on published groundwater management plans and water supply documents including Bulletin 118, the 

following basin information is summarized below and in Table 8-2. 
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Figure 8-3
Soils of Eastern Merced County
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Soils of Western Merced County
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Turlock 

The Turlock Subbasin lies between the Tuolumne and Merced Rivers and is bounded on the west by the San 

Joaquin River and on the east by crystalline basement rock of the Sierra Nevada foothills. The northern, 

western, and southern boundaries are shared with the Modesto, Delta-Mendota, and Merced Groundwater 

Subbasins, respectively. The subbasin includes lands in the Turlock Irrigation District, the Ballico-Cortez 

Water District, the Eastside Water District, and a small portion of MID Average annual precipitation is 

estimated at 11 to 13 inches, increasing eastward, with 15 inches in the Sierra foothills. 

The primary hydrogeologic units in the Turlock Subbasin include both consolidated and unconsolidated 

sedimentary deposits. The consolidated deposits include the Ione Formation, the Valley Springs Formation, 

and the Mehrten Formation.  The consolidated deposits lie in the eastern portion of the subbasin and generally 

yield small quantities of water to wells, except for the Mehrten Formation, which is an important aquifer. The 

Mehrten Formation is composed of up to 800 feet of sandstone, breccia, conglomerate, tuff siltstone, and 

claystone. San Joaquin Valley unconsolidated deposits include continental deposits, older alluvium, younger 

alluvium, and flood-basin deposits that are composed of reworked Mehrten Formation. Lacustrine and marsh 

deposits, which constitute the Corcoran or E-clay aquitard, underlie the western half of the subbasin at depths 

ranging between about 50 to 200 feet (DWR 1981). The continental deposits and older alluvium are the main 

water-yielding units in the unconsolidated deposits. The lacustrine and marsh deposits and the flood-subbasin 

deposits yield little water to wells. The younger alluvium in most places probably yields only moderate 

quantities of water.   

There are three groundwater bodies in the Turlock Subbasin: the unconfined water body; the semi-confined 

and confined water body in the consolidated rocks; and the confined water body beneath the E-clay in the 

western Subbasin.  The base of fresh water ranges from 400 to greater than 800 on the eastern side of the 

basin. The estimated average specific yield of the subbasin is 10.1 percent (based on DWR San Joaquin 

District internal data and Davis 1959). 

Characterization. The groundwater in this subbasin is predominately of the sodium-calcium bicarbonate 

type, with sodium bicarbonate and sodium chloride types at the western margin and a small area in the north-

central portion. Total Dissolved Solids (TDS) values range from 100 to 8,300 mg/L, with a typical range of 

200 to 500 mg/L. The Department of Health Services, which monitors Title 22 water quality standards, 

reports TDS values in 71 wells in the Subbasin ranging from 100 to 930 mg/L, with an average value of 335 

mg/L. Electrical Conductivity (EC) values range from 168 to 1,000 mhos/cm, with a typical range of 244 to 

707 mhos/cm. Electrical conductivity is a measure of salt content expressed as the ability of water to 

transmit electricity per unit volume (micromhos per centimeter).   

Groundwater levels within the basin generally indicate a groundwater flow to the west.  Water level declines 

as a result of local pumping rates that exceed local recharge has been observed in several areas in the basin.  

High groundwater levels exist in the basin.  To address this concern, TID and MID operate over 170 and 95 

drainage wells, respectively.  The Turlock Groundwater Basin has experienced decreases in storage, 

particularly between 2000 and 2006 as determined by groundwater modeling and analysis.  The average total 

outflow from the Turlock Groundwater Basin from 1997 to 2006 is estimated at 541,000 acre-feet per year 

(afy) and the average total inflow at 519,000 afy.   
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Impairments. There are localized areas of hard groundwater, nitrate, chloride, boron, and DBCP (1,2,-

dibromo-3 chloropropane). Some sodium chloride type water of high TDS is found along the west side of the 

subbasin. Two wells in the city of Turlock have been closed, one for nitrate and one for carbon tetrachloride 

(Dan Wilde 2001).  The Hilmar area has recently had significant increases in nitrate concentrations in 

groundwater related to agricultural and industrial operations. 

Merced 

The Merced Subbasin includes lands south of the Merced River between the San Joaquin River on the west 

and the crystalline basement rock of the Sierra Nevada foothills on the east. The subbasin boundary on the 

south stretches westerly along the Madera-Merced County line (Chowchilla River) and then between the 

boundary of the Le Grand-Athlone Water District and the Chowchilla Water District. The boundary continues 

west along the northern boundaries of Chowchilla Water District and El Nido Irrigation District. The southern 

boundary then follows the western boundary of El Nido Irrigation District south to the northern boundary of 

the Sierra Water District, which is followed westerly to the San Joaquin River. Average annual precipitation 

is 11 to 13 inches, increasing eastward. 

Geologic units in the Merced Subbasin consist of consolidated rocks and unconsolidated deposits. The 

consolidated rocks include the Ione Formation, the Valley Springs Formation, and the Mehrten Formation. In 

the eastern part of the area, the consolidated rocks generally yield small quantities of water to wells except for 

the Mehrten Formation, which is an important unconsolidated material that forms significant aquifers. 

The unconsolidated deposits were laid down during the Pliocene to present.  From oldest to youngest, these 

deposits include continental deposits, lacustrine and marsh deposits, older alluvium, younger alluvium, and 

floodbasin deposits composed of reworked Mehrten Formation. The continental deposits and older alluvium 

are the main water-yielding units in the unconsolidated deposits. The lacustrine and marsh deposits, which 

include the Corcoran Clay, and the floodbasin deposits yield little water to wells, and the younger alluvium in 

most places probably yields only moderate quantities of water to wells. 

There are three groundwater bodies in the area: an unconfined water body, a confined water body, and the 

water body in consolidated rocks. The unconfined water body occurs in the unconsolidated deposits above 

and east of the Corcoran Clay, which underlies the western half of the subbasin at depths ranging between 

about 50 and 200 feet (DWR 1981), except in the western and southern parts of the area where clay lenses 

occur and semi-confined conditions exist. The confined water body occurs in the unconsolidated deposits 

below the Corcoran Clay and extends downward to the base of fresh water at depths of greater than 1,000 

feet. The water body in consolidated rocks occurs under both unconfined and confined conditions.  The 

estimated average specific yield of this subbasin is 9.0 percent (based on DWR, San Joaquin District internal 

data and that of Davis 1959). 

Characterization. The groundwater in this subbasin is characterized by calcium-magnesium bicarbonate at 

the basin interior, sodium bicarbonate to the west, and calcium-sodium bicarbonate to the south. Small areas 

of sodium chloride and calcium-sodium chloride waters exist at the southwest corner of the basin (Page 

1973). TDS values range from 100 to 3,600 mg/L, with a typical range of 200 to 400 mg/L. The Department 

of Health Services, which monitors Title 22 water quality standards, reports TDS values in 46 wells ranging 

from 150 to 424 mg/L, with an average value of 231 mg/L. For 10 wells, EC values range from 260 to 410 

mhos/cm, with an average value of 291 mhos/cm. 
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The groundwater levels have decreased in areas within this basin, most notably the very southeast, central, 

and extreme north central portion of the basin.  The Merced Groundwater Basin is in a state of groundwater 

level decline with a cumulative decrease in storage of approximately 720,000 ac-ft from 1980 to 2007.   

Impairments. There are localized areas of high hardness, iron, nitrate, and chloride in this subbasin. 

Chowchilla 

The Chowchilla subbasin includes lands in Madera and Merced Counties.  The subbasin is bounded on the 

west by the San Joaquin River and the eastern boundary of the Columbia Canal Company Service Area and 

on the north by the southern boundary of the Merced Subbasin. The southern boundary from the west to its 

connection with the northern boundary runs along the southern boundary of Township 11 South, Ranges 14 

East and 15 East, northerly along the eastern boundaries of sections 9, 20, 27, and 33 of Township 11S, Range 

15 East, and northeasterly along the southern and eastern boundaries of Chowchilla Water District, then 

northeasterly following Berenda Slough and Ash Slough to the Chowchilla River.  Major rivers in the 

subbasin are the Fresno and Chowchilla Rivers. Average annual precipitation is estimated to be 11 inches. 

Hydrogeologic units in the Chowchilla Subbasin consist of unconsolidated deposits. Continental deposits of 

Quaternary age include older alluvium, lacustrine, and marsh deposits and younger alluvium. The continental 

deposits age crop out over most of the area and yield probably more than 95 percent of the water pumped 

from wells.  Although younger alluvium and flood-basin deposits yield small quantities of water to wells, the 

most important aquifer in the area is the older alluvium. It consists mostly of intercalated lenses of clay, silt, 

sand, and some gravel. The Corcoran Clay or E-Clay (a lacustrine and marsh deposit), which underlies most 

of the subbasin at depths ranging between 50 and 250 feet (DWR 1981), restricts the vertical movement of 

groundwater and divides the water bearing deposits into confined and unconfined aquifers.  The estimated 

average specific yield of this subbasin is 8.6 percent (based on DWR San Joaquin District internal data and 

that of Davis 1959).  

Characterization. The water in this subbasin is of a calcium-sodium bicarbonate type in the eastern part of 

the subbasin. This turns into calcium bicarbonate, sodium-calcium bicarbonate, and sodium chloride water 

types towards the western part of the subbasin (Mitten 1970). TDS values range from 120 to 6,400 mg/L, with 

a typical range of 200 to 500 mg/L. Increases are significant near the San Joaquin River. The Department of 

Health Services, which monitors Title 22 water quality standards, reports TDS values in eight wells ranging 

from 120 to 390 mg/L, with an average value of 228 mg/L. EC values range from 150 to 3,380 mhos/cm, 

with an average value of 508 mhos/cm. Groundwater levels in the Chowchilla Groundwater Basin have 

declined an average of 40 feet from 1970 through 2000.  Limited information is available on groundwater 

trends for the Chowchilla Groundwater Basin after the year 2000.   

Impairments. There are local areas of high nitrate, hardness, iron, and chloride in the subbasin. 

Delta Mendota 

The San Joaquin Valley is surrounded on the west by the Coast Ranges, on the south by the San Emigdio and 

Tehachapi Mountains, on the east by the Sierra Nevada and on the north by the Sacramento-San Joaquin 

Delta and Sacramento Valley. The northern part of the San Joaquin Valley drains toward the Delta by the San 

Joaquin River and its tributaries, the Fresno, Merced, Tuolumne, and Stanislaus Rivers. The southern part of 

the valley is internally drained by the Kings, Kaweah, Tule, and Kern Rivers that flow into the Tulare 

drainage basin including the beds of the former Tulare, Buena Vista, and Kern Lakes.  The Delta-Mendota 

subbasin is bounded on the west by the Tertiary and older marine sediments of the Coast Ranges, and on the 
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north by the Stanislaus-San Joaquin county line. The eastern boundary follows the San Joaquin River to 

Township 11 S, where it jogs eastward and follows the eastern boundary of Columbia Canal Company to the 

San Joaquin River, then follows the Chowchilla Bypass and the eastern border of Farmer’s Water District. It 

then trends southerly through Township 14S Range 15E on the eastern side of Fresno Slough, and then 

follows the Tranquility ID boundary to its southern extremity. Heading northward, it follows the eastern, 

northern, and northwestern boundary of San Joaquin Valley – Westside Groundwater Subbasin 

(corresponding with Westlands Water District boundaries).  Average annual precipitation is 9 to 11 inches, 

increasing northwards.  

Hydrogeologic units in this subbasin consist of unconsolidated deposits.  Continental deposits include older 

alluvium, lacustrine, and marsh deposits and younger alluvium. The continental deposits crop out over most 

of the area and yield probably more than 95 percent of the water pumped from wells.  Although younger 

alluvium and flood-basin deposits yield small quantities of water to wells, the most important aquifer in the 

area is the older alluvium. It consists mostly of lenses of clay, silt, sand, and some gravel. The Corcoran Clay 

or E-Clay (a lacustrine and marsh deposit), which underlies most of the subbasin at depths ranging between 

50 and 250 feet (DWR 1981), restricts the vertical movement of groundwater and divides the water bearing 

deposits into confined and unconfined aquifers. The estimated average specific yield of this subbasin is 8.6 

percent (based on DWR San Joaquin District internal data and that of Davis 1959). 

Characterization. The groundwater in this subbasin is characterized by mixed sulfate to bicarbonate types in 

the northern and central portion with areas of sodium chloride and sodium sulfate waters in the central and 

southern portion. TDS values range from 400 to 1,600 mg/L in the northern portion of the subbasin and from 

730 to 6,000 mg/L in the southern portion of the subbasin (Hotchkiss 1971). The Department of Health 

Services (DHS), which monitors Title 22 water quality standards, reports TDS values in 44 public supply 

wells to range from 210 to 1,750 mg/L, with an average value of 770 mg/L. A typical range of water quality 

in wells is 700-1,000 mg/L. The state of the Delta-Mendota Groundwater Basin is undetermined as water 

levels have fluctuated and further investigation would be required to determine a more accurate condition of 

water supply.  There are limited groundwater resources available within the portion of the Delta-Mendota 

Groundwater Basin west of I-5.   

Impairments. Shallow, saline groundwater occurs within about 10 feet of the ground surface over a large 

portion of the subbasin. There are also localized areas of arsenic, high iron, fluoride, nitrate, and boron in the 

subbasin (Hotchkiss 1971). 

Los Banos Creek Valley  

Los Banos Creek Valley is an elongate northwest-southeast trending basin in the Coast Range Mountains of 

western Merced County. The elevation ranges from 400 to 700 feet. The basin is comprised of shallow 

alluvium and Quaternary terrace deposits bounded on the north by Upper Cretaceous marine sediments and on 

the south by the Franciscan Formation (Jennings and Strand 1959). Cretaceous marine sediments crop out in 

the center of the valley where it is likely that they have been exposed by erosion of the alluvium and terrace 

deposits. Los Banos Creek and minor unnamed tributaries drain the basin eastward toward the San Joaquin 

Valley. Average precipitation values range from 9 to 11 inches, increasing south to north. 

No information was found in published literature regarding the occurrence of groundwater within the basin 

and a review of San Joaquin District well completion report files indicated that there are no known wells in 

the basin.  It appears likely that at least minor amounts of groundwater occur in the shallow alluvium and or 

the terrace deposits. Additional basin information is provided on Table 8-3. 
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Groundwater Levels, Trends, and Overdraft 

Typical depths to groundwater in Merced County are illustrated in Figure 8-5.  This is a regional map and 

does not indicate local variations in specific local areas, or the several feet of seasonal fluctuation due to 

precipitation, irrigation, and drainage.  Groundwater is relatively shallow (less than 10 feet below ground 

surface [bgs] to less than 20 feet bgs) in the central portion of the county (Figure 8-5).  Depths to groundwater 

generally increase towards the Sierra Nevada and the Diablo Ranges. Groundwater is deepest (100 feet bgs to 

greater than 150 feet bg) in the southeast portion of the county.  During wet years, or a series of wet years, 

groundwater levels in the central portion of the county can require surface draining. 

Groundwater overdraft, conditions where extraction by pumping exceeds recharge, has been a long-term 

(recurring) problem in specific areas in the County.  Overdraft areas have been observed near the town of El 

Nido and Le Grand historically and east of Turlock within the Eastside Water District recently.  As stated in 

the MGBGMPU, the Merced Groundwater Basin is in a long term and mild state of overdraft from pumping 

and drought conditions. However, throughout the central valley, the use of surface water and groundwater 

conjunctive use have acted to reduce, but not eliminate, this concern.  Active attempts by the local irrigation 

districts to reduce water use through conservation and use recharge basins to facilitate groundwater recharge 

have been effective. 

Most of the water used for agricultural supply comes from outside the county.  The Delta-Mendota Canal, the 

California Aqueduct, the Merced River, and the San Joaquin River are the principal outside sources of water.  

Many water and irrigation districts use irrigation wells, drainage water, and stream runoff to supplement 

outside sources.  Most individual farmers also use private irrigation wells as a source of water.  

There are many industrial water uses within the county.  The majority of industries using large amounts of 

water are related to agriculture, including milk processing, poultry processing plants, and canneries.  Private 

agricultural pumping, by far the major component of groundwater use, represents more than 80 percent of the 

total.  Water use varies dramatically on a seasonal basis.  Water use on a hot summer day is approximately 

four times that of a winter day.  Maximum demands for water occur in June, July, and August.  

Changes in groundwater storage as discussed below display a good correlation with changes in precipitation 

patterns.  In general, groundwater storage decreases were observed during periods of near or below average 

rainfall, while groundwater storage increased during times of above average rainfall.  This correlation is well 

depicted with decreased groundwater storage observed from 1986-87 to 1991-92, and 2001-02 to 2006-07, 

and increased groundwater storage observed from 1992-93 to 2000-01. Additional studies and aggressive 

groundwater recharge projects are recommended.   

Merced County has thirteen large public water systems (greater than 200 service connections) as listed in 

Table 8-3. In addition, Merced County has 80 small public water systems (less than 200 service connections).  

Well depths for public water systems range from approximately 140 feet to almost 900 feet. 
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TABLE 8-3 
Characteristics of Public Water Systems in Merced County 

Municipal Water Systems Community Water Systems 

City of Atwater—Wells range in depth between 

178-670 feet 

Delhi-Wells range in depth between 200- 425 feet 

City of Dos Palos—Surface water source 

(California Aqueduct) 

Hilmar—Wells range in depth between 125-305 feet 

City of Gustine—Wells range in depth between 

200-250 feet 

Le Grand—Wells range in depth between 340-416 feet 

City of Livingston—Wells range in depth between 

300-350 feet 

Meadowbrook (Franklin/Beachwood)—Wells range in 

depth between 100-358 ft. 

City of Los Banos—Wells range in depth between 

180-310 feet 

Planada—Wells range in depth between 296-370 feet 

City of Merced—Wells range in depth between 98-

833 feet 

Santa Nella—Surface water source (California 

Aqueduct) 

-- Winton—Wells range in depth between 285-935 feet 

Source: Merced County Environmental Health Records, 2006 

Water Quality 

Beneficial uses, management objectives, and implementation actions for protection of surface water and 

groundwater in Merced County are identified in the Basin Plan for the San Joaquin River Basin (CVRWQCB 

2004). 

Surface Water Quality 

Surface water quality in Merced County differs from east to west and from north to south, caused by 

differences in the climate, geology, and land use effects over time.  Surface water originating in the Sierra 

Nevada is of very high quality, but major changes in water quality occur as surface waters enter the San 

Joaquin Valley (Dubrovsky and Others 1998).  The east side streams and rivers from the Sierra Nevada have 

low dissolved solids, while the west side streams have a much higher salinity because of the marine 

sedimentary rocks comprising the Diablo Range of the Coastal Mountains. Moving towards the valley floor 

from east or west, water quality in streams is generally diminished by diversions and regulation that decrease 

flows and the higher concentrations of natural and applied pollutants carried by agricultural return flows. 

Identified beneficial uses of surface waters in Merced County include municipal and domestic supply, 

agriculture supply, wildlife habitat, warm and cold freshwater habitat, contact and non-contact recreation, 

warm and cold water migration of aquatic organisms, warm and cold water spawning, industrial process and 

service supply, and groundwater recharge (CVRWQCB 2004). Water quality impacts in the region are 

associated with basin discharge activities including: agriculture (irrigated, support activities, and animal 

confinement operations); silviculture (forest management); municipal and industrial use; storm water; mineral 

exploration and extraction; hazardous and non-hazardous waste disposal; and other discharges (sediment from 

foothill land development, septic and other individual wastewater disposal; and dredging/dredging spoils 

(CVRWQCB 2004). 
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The National Water Quality Assessment (NAWQA) Program is a water quality assessment performed by the 

U.S. Geological Survey (USGS), on more than 50 of the nation’s largest river basins and aquifers. The San 

Joaquin-Tulare Basins NAWQA Study Unit includes the San Joaquin Valley, the eastern slope of the Coast 

Ranges, and the western slope of the Sierra Nevada. The 1998 study report (Dubrovsky and others) 

summarized results of the 1992 - 1995 water quality assessment. 

 Toxicity to aquatic organisms in streams is attributed to pesticides. A wide variety of pesticides occur 

in the San Joaquin River and its tributaries, some at concentrations high enough to adversely impact 

aquatic life.   

 Potential for adverse effects on biota from pesticides in bed sediment and biota.  Long-banned 

organochlorine insecticides continue to be transported to streams by soil erosion of contaminated 

agricultural fields, resulting in contamination of suspended sediment, bed sediment, and aquatic 

organisms.  

 Nutrient concentrations in the San Joaquin River generally support beneficial uses. Some nitrate and 

ammonia concentrations exceed criteria in some small tributaries, but generally do not limit beneficial 

uses in the main stem of the San Joaquin River.  

 Habitat disruption and water chemistry have adversely affected native fish populations. 

 Fertilizers and pesticides have degraded drinking-water supplies from groundwater.  Nitrate 

concentrations in groundwater frequently exceeded drinking water standards; however, pesticide 

concentrations rarely exceeded drinking-water standards, with the notable exception of 1,2,-dibromo-

3 chloropropane (DBCP). 

Surface water quality in the San Joaquin-Tulare Basins unit is poor compared to the other USGS study units. 

Several sites exceeded guidelines and criteria, and the number of non-native fish species and fish with 

external anomalies were especially high (Dubrovsky and others 1998).  Agricultural return flows continue to 

adversely affect surface water quality in downstream reaches.  For example, Mud and Salt Sloughs accounted 

for only 10 percent of the streamflow of the San Joaquin River (at Vernalis), but nearly half the nitrate load 

for the 1992-1995 study period (Dubrovsky and others 1998).  

The soils in western Merced County are derived from marine sedimentary rocks with high salts and selenium 

content, and the dry climate makes irrigation necessary for nearly all agricultural crops. Excess irrigation 

water applied to prevent salt buildup leaches selenium from the soil and transports it to shallow groundwater, 

subsurface drains, and surface water (CVRWQCB 2002a).  However, high selenium concentrations in the 

western San Joaquin Valley have not impacted groundwater used for public water supply, since the elevated 

selenium is in the shallow groundwater and not in the deeper aquifer system (Merced County 2001).  

In October 1988, the CVRWQCB adopted water quality objectives for boron, molybdenum, and selenium for 

Mud Slough (north), Salt Slough, and water used to maintain wetland habitat.  In May 1996, the CVRWQCB 

adopted revised selenium water quality objectives for the two sloughs and for wetland water supply channels, 

but not for the San Luis Drain (CVWQRCB 2002a). Water quality objectives were also adopted and revised 

for these constituents in the lower San Joaquin River (CVWQRCB 2002b). Extensive monitoring following 

implementation of the Grassland Bypass Project in 1997 indicates that salt, boron, and selenium loads in the 

sloughs and wetlands were reduced in WY 1999 and 2000 (CVWQRCB 2000a, 2002a).  Concurrent 

monitoring of the San Joaquin River indicates that while concentrations remain higher downstream of the 

Grassland Bypass Channel (Mud Slough north), mean concentrations of selenium are lower at all sites than in 

prior years (CVWQRCB 2000b, 2002b). 
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Runoff from confined animal facilities can impair surface water beneficial uses.  The animal wastes may 

produce significant amounts of coliform, ammonia, nitrate, and TDS contamination.  The greatest potential 

for water quality problems has historically stemmed from the overloading of the facilities’ waste containment 

and treatment ponds during the rainy season and inappropriate application of wastewater and manure.   

Discharge of sediment with runoff is another problem encountered with agriculture.  Sedimentation impairs 

fisheries and, by owing to the characteristics of many organic and inorganic compounds that bind to soil 

particles, it serves to distribute and circulate toxic substances through the riparian, estuarine, and marine 

systems. An additional consequence of sediment in runoff is the sediment’s direct smothering effect on 

bottom-dwelling invertebrate communities. 

The most recent proposed list of Merced County water body segments listed as impaired pursuant to §303(d) 

of the CWA, along with constituents, sources, and proposed TMDL schedule is provided in Table 8-4.  

Merced County water body segments previously listed as impaired pursuant to §303(d) of the CWA that now 

have approved TMDL actions being implemented are identified in Table 8-5. 

Groundwater Water Quality Summary 

Contamination may adversely affect beneficial uses of groundwater.  As set forth in the Basin Plan, beneficial 

uses of groundwater in the county include municipal and domestic supply, industrial service and process 

supply, and agriculture supply. 

The most widespread contaminants detected in the county are two soil fumigants (dibromochloropropane 

[DBCP] and ethylene dibromide [EDB]), two organic solvents trichloroethylene [TCE] and 

tetrachloroethylene [PCE]), and inorganics including arsenic, iron, manganese, and nitrate.  Total dissolved 

solids (TDS) is also of concern (Merced County 2001).  Nitrate concentrations frequently exceeded drinking-

water standards. Pesticides and volatile organic compounds (VOCs) are frequently detected, but do not 

exceed drinking water standards, except for DBCP and 1,2-Dibromomoethane (EDB) in one sample 

(Dubrovsky and others 1998). 

Sensitivity to Groundwater Contamination.  The groundwater resources throughout Merced County have 

varied relative sensitivity to contamination (Merced County 2001) (Figure 8-6).  Both depth to groundwater 

and permeability are considered together to assess the sensitivity to groundwater contamination for any given 

area. For example, an area of shallow groundwater but relatively impermeable soil will not have a high 

sensitivity to groundwater contamination. Similarly, an area with highly permeable soil but very deep 

groundwater will also have low sensitivity. Shallow groundwater conditions (like the central portion of the 

county) increase sensitivity to groundwater contamination, since there is a shorter soil column to attenuate 

concentrations of polluted surface water/wastewater infiltrates.  Sandy, highly permeable soil also increases 

sensitivity to groundwater contamination, because the high infiltration rates lead to rapid percolation to 

groundwater.  
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TABLE 8-4 
Clean Water Act 303(D) Listed Water Quality Limited Segments In Merced 

County 

Water Body Pollutant/Stressor 
Potential 
Source(s) 

Size of 
Affected 

Area 

Proposed 
TMDL 

Completion 

Merced River 

(lower) 

Chlorpyrifos Agriculture 50 miles 2008 

Diazinon Agriculture 50 miles 2008 

Group A Pesticides Agriculture 50 miles 2011 

Mercury Unknown 50 miles 2019 

Mud Slough 

Boron Agriculture 13 miles 2008 

Electrical Conductivity Agriculture 13 miles 2008 

Pesticides Agriculture 13 miles 2019 

Unknown Toxicity Agriculture 13 miles 2019 

Newman 

Wasteway 

Chlorpyrifos Agriculture 8.3 miles 2008 

Diazinon Agriculture 8.3 miles 2008 

Salt Slough 

Boron Agriculture 17 miles 2008 

Chlorpyrifos Agriculture 17 miles 2008 

Diazinon Agriculture 17 miles 2008 

Electrical Conductivity Agriculture 17 miles 2008 

Unknown Toxicity Agriculture 17 miles 2019 

Grasslands 

Marshes 

Electrical Conductivity Agriculture 7,962 acres 2008 

San Joaquin River 

(Mendota Pool to 

Tuolumne River) 

Boron Agriculture 134 miles 2006 

DDT Agriculture 134 miles 2011 

Electrical Conductivity Agriculture 134 miles 2006 

Group A Pesticides Agriculture 134 miles 2011 

Unknown Toxicity Unknown 134 miles 2019 

San Joaquin River 

(Bear Creek to 

Tuolumne River) Mercury 

Resource 

Extraction 46 miles 2020 

Source: State Water Quality Control Board; Proposed 2006 CWA Section 303() List of Water Quality Limited Segments 

(http://www.waterboards.ca.gov/tmdl September 2006). 

  

http://www.waterboards.ca.gov/tmdl
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TABLE 8-5 
Clean Water Act 303(d) Water Quality Limited Segments in Merced County 

Being Addressed by Approved Total Maximum Daily Load Action Plans 

Water Body 
Pollutant/ 
Stressor 

Potential 
Source(s) 

Size of Affected 
Area 

US EPA 
Approved 

TMDL 

Grasslands Marshes Selenium Unknown 7,962 acres 1996 

Mud Slough Selenium Agriculture 13 miles 1996 

San Joaquin River (Bear 

Creek to Tuolumne River) 

Chlorpyrifos Agriculture 46 miles 2005 

San Joaquin River (Bear 

Creek to Tuolumne River) 

Diazinon Agriculture 46 miles 2005 

San Joaquin River (Mud 

Slough to Tuolumne River) Selenium Agriculture 32 miles 1996 

Source:  State Water Quality Control Board; (http://www.waterboards.ca.gov/tmdl September 2006). 

The EPA combined these variables for Merced County, giving equal weight to both factors (2000).  

Sensitivity data were developed by combining soil permeability and depth to groundwater datasets. A rank 

was assigned based on six categories of sensitivity, ranging between one and six, where six was the greatest 

sensitivity (Table 8-6).  The categories used for this regional screening assume the entire soil column, from 

the surface to groundwater, has the same permeability as the shallow soil horizon.  In addition, USGS Water 

Supply Paper 1618 provides additional data regarding the permeability of the vadose zone, below the surface 

zone depicted here.  

TABLE 8-6 
USEPA Groundwater Contamination 

Sensitivity Categories 

Rank 
Soil 

Permeability 
Depth to 

Groundwater 

1 Very Slow >150 ft. 

2 Slow 121-150 ft. 

3 Moderately Slow 91-120 ft. 

4 Moderate 61-90 ft. 

5 Moderately Rapid 31-60 ft. 

6 Rapid <30 ft. 

Source: Merced County, Environmental Impact Report for Revisions to the Merced County Animal Confinement Ordinance, October 

2002.  

http://www.waterboards.ca.gov/tmdl
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The north-central portion of the county (Hilmar area) has relatively high permeability, as does the south-

central portion of the county. The USDA has classified the area in northern Merced County, east of the San 

Joaquin River, as an area that is sensitive to groundwater contamination associated with coarse alluvium 

overlying the Corcoran clay.  The area of greatest sensitivity to groundwater contamination is in the north-

central portion of the county, including the Hilmar area (Figure 8-6).  Sensitive areas have a combination of 

topsoil permeability greater than 2.2 inches per hour and depth to water shallower than 50 feet (ranks 5/6 from 

Table 8-5).  Under these conditions, infiltration from wastewater applied to crops in irrigation, corrals, 

retention ponds, and settling basins will have a greater adverse impact on water quality than other parts of the 

county.  The spatial pattern of estimated susceptibility to groundwater contamination is similar to those of 

actual nitrate and DBCP contamination (Merced County 2001).  

Wellhead Protection Program 

Over twelve water system purveyors within the unincorporated portion of Merced County have considerable 

investments in supplies of groundwater that require protection.  A few wells in the county over time have had 

reported contaminant issues and have been either shutdown or rehabilitated.  Extensive well pumping capture 

zones have been calculated to determine potential radii of impact areas or influence of potential contaminating 

activities (PCAs). Merced County also samples each new domestic well for inorganics, DBCP/EDB, general 

minerals and bacteria. 

PCAs within the county can range from individual point sources to industrial operations and large agricultural 

facilities.  PCA density maps, as depicted on Figure 8-7, will be constructed in the future to help identify 

areas that require additional monitoring based on the location PCAs.  This information combined with 

pumping capture zones and sensitivity analysis will help identify areas for potential mitigation efforts. 

Wellhead protection efforts include attention to proper well construction and destruction methodology. 

Groundwater wells and gas wells must be protected from surface water contamination by the adequate 

construction of a surface seal.  The purpose of the surface seal is to prevent the vertical contamination of 

surface water into groundwater.  In addition, older wells that have been constructed without an annular seal 

(the annular seal is the space between the outside of the casing and the well construction boring) are a 

potential threat to groundwater quality.  Merced County has one of the stricter well ordinances in the State.  

The County sealing requirements require that the annular seal begin no more than 20 feet above the shallow 

perforation, with a minimum annular seal of 50 feet for domestic and irrigation wells.   State standards require 

a minimum 20-foot annular seal.  In addition, the improper destruction of wells may also be a potential threat 

to groundwater quality.   Inadequately constructed and improperly located, destroyed, or abandoned water and 

gas wells may contribute to contamination of groundwater. Some of the factors that may influence 

contamination of water wells include: location with respect to sources of contamination; inadequate 

construction features being present on wells; general deterioration and/or inadequate maintenance of wells; or 

improper use of water wells for disposal of wastes. 
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8.3 Energy/Mineral Resources 

Introduction 

This section provides a description of the energy and mineral resources in Merced County.   Energy and 

mineral resources are important natural resources that support the expansion of the region’s economic base, 

its agricultural sector, available developable land, and infrastructure capacity.  

Methods 

The energy resources assessment includes reviews of available energy reports from the California Energy 

Commission and California Department of Conservation for 2003, 2004, and 2005.  The mineral resources 

evaluation is based on the California Department of Conservation’s open-file report 99-08, Mineral Land 

Classification of Merced County. 

Key Terms 

Energy Resources. Sources of electricity and natural gas.  Electrical generation may come from natural gas, 

biomass, hydroelectric plants, solar, or wind. 

Kilowatthours (kWh). A unit of measurement for electricity equal to one thousand watt hours. 

Megawatthours (MWh). A unit of measurement for electricity equal to one thousand kilowattwatt hours or 

one million watt hours. 

Gigawatthours (GWh).  A unit of measurement for electricity equal to one thousand megawattwatt hours or 

one billion watt hours. 

Mineral Deposit. A mass of naturally occurring mineral material, such as metal ores or nonmetallic mineral, 

usually of economic value.  The mineral material may be of value for either its chemical and/or physical 

characteristics. 

Mineral Resources. A concentration of naturally occurring solid, liquid, or gaseous material in or on the 

earth’s crust in a location and in such an amount that economic extraction of the commodity is feasible.  

Typical materials with economic value include gold, precious metals, and materials used in construction, such 

as sand, gravel, and clay. 

Aggregate. A resource composed of sand, gravel, and crushed stone used in the construction of buildings, 

roads, and concrete. 

Regulatory Setting 

Under the requirements of the California Public Resources Code, the California Energy Commission (CEC) 

in conjunction with the California Department of Conservation (DOC) Division of Oil, Gas, and Geothermal 

Resources is required to assess electricity and natural gas resources on an annual basis or as necessary.   
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The Federal Energy Regulatory Commission (FERC) is an independent agency that regulates the interstate 

transmission of electricity, natural gas, and oil. FERC also reviews proposals to build liquefied natural gas 

(LNG) terminals and interstate natural gas pipelines as well as licensing hydropower projects. Licensing of 

hydroelectric under the authority of FERC includes input from State and Federal energy, environmental 

protection, fish and wildlife, and water quality agencies. The CECs Systems Assessment and Facilities Siting 

Division provides coordination to ensure that needed energy facilities are authorized in an expeditious, safe, 

and environmentally acceptable manner. 

The environmental integrity of biomass facilities are regulated through Merced County Ordinance chapter 

9.52 – Regulation of Sewage Sludge. 

The Surface Mining and Reclamation Act (SMARA) of 1975 requires the State Board of Mining and Geology 

to prepare a mineral resource report for each county. SMARA additionally regulates the permitting of mining 

operations, provides for inspections during the life of the mine, and contains provisions to ensure that 

remediation occurs after completion of mining operations. 

Existing Conditions 

Energy Resources 

Californians consumed 7,032 kilowatt hours (kWh) per capita in 2005 (CEC 2005). California per capita 

energy consumption is ranked 51
st
 in the nation (least consumptive or most efficient of all states). In Merced 

County, there were 59,551 residential electricity accounts and 13,742 non-residential accounts in 2000. 

Within Merced County in 2010, total electricity usage was .3,622.485 kWh, electricity usage by residential 

customers was 658.660.384 kWh (18 percent), and nonresidential uses totaled .2,962.101 kWh (82 percent) 

(CEC ECDMS 2012).   

The State of California produces 37.2 percent of its petroleum consumption (CEC California Petroleum 

Statistic and Data), 78 percent of its electricity consumption (CEC California Electricity Statistic and Data), 

and 15 percent of its natural gas consumption (CEC California Natural Gas Statistic and Data). Merced 

County also consumes more energy than it produces (269 gigawatt hours (GWh) produced vs. 2,267 GWh 

consumed in 2005). There were approximately 264,429 GWh of electricity delivered by utility companies to 

the entire state of California in 2000. The counties that comprise the San Joaquin Valley accounted for 

approximately 12.2 percent of that electricity delivery, or 30,520 GWh.  Only 0.8 percent of total electricity 

delivered was used in Merced County, with 2,038 GWh delivered in 2000. 

Merced County’s energy consumption has been generally increasing, from 2,075 GWh of electricity in 1995 

to 2,267 GWh in 2005 (Figure 8-8). Agriculture and water pumping account for 31 percent of electricity 

consumption, followed by residential (27 percent), industrial (21 percent), and commercial customers (18 

percent) (Figure 8-9). 



Figure 8-8
Merced County

Electricity Consumption Trends

Source:
California Energy Commission, 2011
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Because of their energy consumption, and their large numbers within Merced County, the energy use of 

dairies offers opportunities for conservation, and through biomass conversion, generation.  Recent studies of 

electricity use on dairies in the San Joaquin Valley show average electrical energy use was 1,603 kWh per 

dairy per day, or about 42 kWh per month per cow.  In 2000, the total dairy herd for Merced County was 

429,696 animals.  Assuming 42 kWh per month per cow, approximately 216 GWh were used by dairies in 

Merced County in 2000.  This shows dairies consuming approximately 11 percent of total energy consumed 

in Merced County in 2000; together all agriculture and water pumping consumed approximately 40 percent of 

total energy used in Merced County in that year (Collar, et. al., undated; Gough, pers. comm. 2006)   

Electrical energy supplies generated within the Merced County are provided through hydroelectric, wind 

turbines, and biomass plants.  The CEC 2009 Database of California Power Plants lists a total of ten power 

plants in Merced County. Oil/gas and wind provide fuel to one power plant each, and hydro powers the 

remaining eight facilities.  Natural gas and oil extraction within the County is exported outside Merced 

County for processing (see Section 8.5).   

There are three purveyors of electricity in the county: Merced Irrigation District, Turlock Irrigation District 

and Pacific Gas & Electric Company.  There are eight hydroelectric plants located in the northeast and west 

part of the county near reservoirs and canals.  The power generated from these combined facilities exceeded 

344 megawatt hours (MWh) in 2002, but dropped to 269 MWh in 2005 (see Section 7.6, Utilities).   

 Hydropower.  Hydroelectric power, a renewable resource, is generated when hydraulic turbines are 

turned by the force of moving water as it flows through a turbine.  The water typically flows from a 

higher to a lower elevation. These turbines are connected to electrical generators, which produce the 

power. The efficiency of such systems can be close to 90 percent. Merced County is ranked 24
th
 out 

of the 58 counties for potential hydropower use in California (June 2006 Statewide Hydropower 

Resource Assessment).  The potential is based on the fact that the five irrigation districts have over 

1,000 miles of canals and over 2.5 million acre feet of water entitlements which can be used to assist 

in the generation of power.  

 Wind Power.  Humanity has been harnessing wind energy for many years to pump water from wells; 

to turn large grinding stones to mill or grind wheat or corn; and to turn a turbine to make electricity. 

The only problem with wind is that it is not windy all year long, nor is the speed constant. It is usually 

windier during the summer months in Merced County when wind rushes inland from cooler areas, 

such as near the ocean, to replace hot rising air in California’s warm central valleys and deserts. There 

are three wind turbine plants within Merced County located in Pacheco Pass.  Power generated from 

wind turbines in California has been a significant source of energy in the recent past with over 112 

operational turbines. Because of the unpredictability of wind resources in the Merced County area, 

the potential for wind power has been rated from poor to good depending upon location within 

Merced County. 

 Solar Power.  The sun’s energy can be used directly.  Selenium photovoltaic (PV) cells have been 

converting light to electricity since the mid-1850s. There are two primary PV markets: off-grid and 

grid-connected PV systems. In California, incentives from the Emerging Renewables Rebate Program 

can reduce the cost of a grid-connected system by up to 50 percent.  Solar energy use within Merced 

County is on the increase with both individual and residential and agricultural application.  

 Biomass.  Biomass is the use of “leftover” or “refuse” organic material to generate power. Biomass 

can generate electricity through two approaches: either through burning wood by-products to generate 

steam; or through collecting methane during the decomposition process (typically used in landfills 
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and processing animal wastes). Both steam and methane can power a turbine that creates electricity. 

There is one biomass plant in Merced County located near El Nido. Merced County has undefined, 

but potentially large, biomass potential.  

 Anaerobic Digestion. Anaerobic digestion is a biological process that produces a gas principally 

composed of methane (CH4) and carbon dioxide (CO2) otherwise known as biogas. These gases are 

produced from organic wastes. Organic waste such as livestock manure and various types of bacteria 

are put in an airtight container called a digester so the process could occur.  The process of anaerobic 

digestion consists of three steps. The first step is the decomposition (hydrolysis) of plant or animal 

matter. This step breaks down the organic material to usable-sized molecules such as sugar. The 

second step is the conversion of decomposed matter to organic acids. Finally, the acids are converted 

to methane gas.  

 Biomass Case Studies. Successful demonstration biomass projects within California include covered 

lagoons for collecting and digesting methane. At Royal Farms No. 1 in Tulare, California, hog 

manure is slurried and sent to a covered lagoon for biogas generation. The collected biogas fuels a 70-

kilowatt (kW) engine-generator and a 100 kW engine-generator. The electricity generated on the farm 

is able to meet monthly electric and heat energy demand. Given the success of this project, three other 

swine farms (Sharp Ranch, Fresno, and Prison Farm) have also installed floating covers on lagoons. 

The Knudsen and Sons project in Chico, California treated wastewater which contained organic 

matter from fruit crushing and wash-down in a covered and lined lagoon. The biogas produce is 

burned in a boiler. At Langerwerf Dairy in Durham, California, cow manure is scraped and fed into a 

plug-flow digester. The biogas produced is used to fire an 85-kW gas engine. The engine operates at 

35-kW capacity level and drives a generator to produce electricity. Electricity and heat generated is 

able to offset all dairy energy demand. That system has operated since 1982.  

 Conservation Programs. California leads the nation in energy conservation programs through the use 

of building codes that require energy conservation building designs and materials and other 

alternative fuels programs and incentives. 

Mineral Resources 

Over 60 percent of the county lies within the Central Valley physiographic province, which is dominated by 

significant amounts of overburden soils that are alluvial in nature.  Less than 30 percent of the county lies in 

higher topographic areas, away from the alluvium and near bedrock conditions.  Very few traditional hard 

rock mines exist in the county.  The county’s mineral resources are primarily sand and gravel mining 

operations.  (California Department of Conservation, Based on the Open File Report 99-08, 1999, Mineral 

Land Classification of Merced County). Based on conversations with California Geological Survey in 

October 2009, updates to Open File Report are not anticipated for three more years. 

The flat lying broad alluvial plain is dominated by coalescing alluvial fans derived from the coast, Sierra 

Foothill, and mountain ranges.  Action within the San Joaquin River and tributaries has concentrated several 

geologically significant aggregate deposits including the Los Banos Alluvium, Modesto Formation, San Luis 

Ranch, Patterson, and Dos Palos alluvium.   

Due to the extensive alluvial deposition, approximately 38 square miles of Merced County, in ten aggregate 

resource areas (ARA), have been classified by the California Division of Mines and Geology for aggregate 

(Table 8-7).  The ten identified resource areas contain an estimated 1.18 billion tons of concrete resources 

with approximately 574 million tons in Western Merced County and approximately 605 million tons in 

eastern Merced County.  Based on available production data and population projections, the Division of 
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Mines and Geology estimated that 144 million tons of aggregate would be needed satisfy the projected 

demand for construction aggregate in the county through the year 2049.  The available supply of aggregate in 

Merced County substantially exceeds the current and projected demand.  

TABLE 8-7 
Merced County Aggregate Resource Areas 

Location Resource Type ARA 
Total 

Acreage 
Aggregate 

Resources (Tons) 

Garzas Creek Sand and Gravel A 122 3,220,000 

Los Banos Valley Sand and Gravel B 1,147 20,678,000 

Los Banos Creek Fan Sand and Gravel C 4,181 405,918,000 

Lower Merced River Sand and Gravel D 3,410 153,333,000 

Central Merced River Sand and Gravel E 10,402 370,765,000 

Upper Merced River Sand and Gravel F 1,917 41,100,000 

Kelsey Ranch Sand and Gravel G 44 Confidential 

Bear Creek Sand and Gravel H 691 11,885,000 

Mariposa Creek Sand and Gravel I 870 28,278,000 

Basalt Hill Crushed Rock  356 144,008,000 

Total   23,140 1,179,000,000 

Source: California Division of Mines and Geology, 1999 and 2006 

Sand and gravel aggregate mines are located near the existing major rivers and creeks.  Eight major aggregate 

mine companies exist in the county.  Significant accessible flood plain and channel deposits are located in the 

Atwater, Los Banos Creek, and flood plain deposits along the Merced River.  County records indicate that 

there are presently 13 land excavation and conditional use permits within the county used for either surface 

mining or reclamation.  Figure 8-10 depicts the locations of aggregate resources within Merced County. Two 

slate and stone quarries also exist in the county.    

Resources other than sand and gravel from Merced County are: aragonite, calcite, chalcopyrite, copper, 

glauconite, gold, gypsum, hyromagnesite, jarosite, lawsonite, pumpellyite, soda niter, sphalerite, and 

stilpnomelane.  

 Aragonite, Lawsonite, Pumpellyite, and stilpnomelane are associated with Franciscan Rocks found 

along Pacheco Pass.  These minerals are minor constituents in concrete and can be used for 

ornamental carvings and mineral collections. 

 Copper and chalcopyrite has been found in the Jose Cooper Mine and Victor Bonanza Mine.  These 

deposits have limited ability to support mineral economic and resource significance due to low grade 

and demand, and the high cost of mining this resource.   

 The Kreyenhagen Shale has been a source of gypsite and diatomite deposits, and a minor source of 

metallic aluminum.  The mined shale is used for building material and ornamental carvings. 

 Gold has been found as placer deposits along the Merced River, Burns Creek, Bear Creek, and 

Mariposa Creek along the eastern side of the valley.  Only one historic hard rock gold mine has been 
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developed in the extreme southwest corner of the county along the border of San Benito County.  The 

California Division of Mines and Geology has identified this hard rock mine as the lode gold of the 

Stayton District. 

In conclusion, while existing energy resources within Merced County provide less energy supply than the 

current demand, there is the potential to narrow that energy demand gap through increased use of biomass, 

solar, and energy conservation programs. 

Other than precious minerals, building material aggregate resources within Merced County are ample and 

substantially exceed current, existing, and projected demand. 
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8.4 Biological Resources 

Introduction 

This section describes biological resources in Merced County.  The results of this assessment may be used in 

planning and management decisions that will affect biological resources in the county. The presence of 

special status species in Merced County is described along with the key State and Federal regulations 

affecting these species.  The discussion is based primarily on review of existing documents pertaining to the 

natural resources of the county, and data provided by the United States Fish and Wildlife Service (USFWS), 

the California Department of Fish and Game (CDFG), and Merced County.  

Merced County is renowned in California for its unique natural resources, including pristine vernal pool 

grasslands, highly specialized unique plant and animal species, large managed wetland preserves, and 

wildlife-based recreational opportunities. Highlights of the  biological resources of Merced County include: 

 Merced County has a history of rich biological diversity, including a large variety of animals, birds, 

plants, and important habitats.  The county’s population growth and other factors have threatened and 

are affecting this diversity. 

 Special habitats mapped in Merced County include: cismontane alkali marsh, valley freshwater 

marsh, great valley cottonwood riparian forest, northern claypan vernal pool, northern hardpan vernal 

pool, sycamore alluvial woodland, valley sacaton grassland and valley sink scrub.  

 Merced County supports habitat for 141 rare, threatened, and endangered species, including 19 

Federally-listed (threatened or endangered) species and 20 State-listed (rare, threatened, or 

endangered) species.  

 Critical Habitat has been designated under the Endangered Species Act in Merced County for 

California tiger salamander, California red-legged frog, vernal pool fairy shrimp, conservancy fairy 

shrimp, longhorn fairy shrimp, vernal pool tadpole shrimp, longhorn fairy shrimp, fleshy owl’s 

clover, Hoover’s spurge, Colusa grass, San Joaquin Orcutt grass, hairy Orcutt grass, and Greene’s 

tuctoria. 

 Merced County contains the largest block of pristine, high-density vernal pool grassland habitat 

remaining in California.  Approximately 20,000 acres of this habitat is under conservation easement.  

Merced County contains over 20 percent of all the wetlands remaining in California. 

 Wetlands in Merced County are considered the most important wintering area for waterfowl in the 

entire nation. Internationally, significant numbers of migrating shorebirds over-winter or travel 

through protected wetlands reserves in the county. 

 The Grasslands Ecological Area of Merced County, consisting of over 179,000 acres of grassland 

including wetlands and 51,000 acres of upland in federal, state, and private ownership, was 

designated on February 4, 2005, as one of 22 Wetlands of International Importance in the United 

States.  

 The portion of the lower San Joaquin River that courses through central Merced County is one of the 

least disturbed sections of the river.  

 Merced County has a highly valued unique California habitat in the upper drainage of Los Banos 

Creek. This alluvial, sycamore tree riparian zone is important habitat to many wildlife species. Once 

degraded, this habitat cannot be re-created. 
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Key Terms 

The following key terms used in this section are defined as follows:  

Biological Resources.  Special status species and habitats. 

CDFG.  California Department of Fish and Game. 

CESA.  California Endangered Species Act of 1984 (14 CCR 670.5). 

CEQA.  California Environmental Quality Act (Public Resources Code, § 21000 et seq. 

CNPS.  California Native Plant Society. 

Critical Habitat. Specific geographic areas designated by the U.S. Fish and Wildlife Service (USFWS) as 

essential to the conservation of a Federally-listed species and which may require special management 

considerations or protection. On city, county, state or private land, where no Federal involvement exists, a 

critical habitat designation has no regulatory impact. In other words, designation of critical habitat generally 

does not affect non-Federal land unless and until the property owner needs a Federal permit or requests 

Federal funding for a project. 

Endangered (also abbreviated “E”). A species whose survival and reproduction in the wild is in immediate 

jeopardy from one or more causes: including loss of habitat, change in habitat, over exploration, predation, 

competition, disease, or other factors.  

FESA. Federal Endangered Species Act of 1973 (50 CFR 17.12). 

GEA. Grasslands Ecological Area. A 160,000+acre complex of privately owned duck club lands and ranches, 

Federal wildlife refuges, and state wildlife areas.  

GWMA. Grasslands Wildlife Management Area. Established in 1979 by the USFWS as a collection of lands 

on which perpetual conservation easements have been purchased, mostly private duck clubs. The GWMA is 

divided into eastern and western divisions separated by the San Joaquin River. 

NMFS. National Marine Fisheries Service. 

Rare. A plant species that, although not presently threatened with extinction, is present in such small numbers 

throughout all or a significant portion of its range that it may become endangered if its environment worsens. 

Riparian.  Of, on, or pertaining to the bank of a natural course of water. For example, riparian vegetation is 

composed of plant species normally found near streams, lakes, and other freshwater bodies, such as lakes, 

ponds, and reservoirs.  

Riparian Corridors.  A corridor of riparian vegetation adjacent to perennial and intermittent streams and 

other freshwater bodies.  
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Sensitive Natural Community. A biological community that is regionally rare, provides important habitat 

opportunities for wildlife, or is of special concern to local, state, or federal agencies. CEQA identifies the 

elimination or substantial degradation of such communities as a significant impact.   

Special-Status Species: Rare, threatened, or endangered plant or animal species protected by federal, state, or 

other agencies in accordance with any of the following: 

 FESA  

 CESA 

 State Species of Concern list or Special Animals list (case-by-case basis) 

 CDFG Fully Protected Species List [Sections 3511 (birds), 4700 (mammals), 5050 (reptiles and 

amphibians), and 5515 (fish) of the California Fish and Game Code] 

 California Native Plant Protection Act (plants listed as rare, threatened or endangered  by the 

California Native Plant Society (CNPS); or 

 Section 15380 of the CEQA guidelines. 

SWRCB. State Water Resources Control Board.  

Take. To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in 

any such conduct (emphasis added).  

 Harass. “...an intentional or negligent act or omission that creates the likelihood of injury to a listed 

species by annoying it to such an extent as to significantly disrupt normal behavior patterns that 

include, but are not limited to, breeding, feeding, or sheltering”.   

 Harm. “...significant habitat modification or degradation that results in death or injury to listed 

species by significantly impairing behavioral patterns such as breeding, feeding, or sheltering.” 

Threatened (also abbreviated “T”). A species that is abundant in parts of its range, but declining in overall 

numbers and likely to become endangered within the foreseeable future throughout all or a significant portion 

of its range.  

USACE. United States Army Corps of Engineers. 

EPA. United States Environmental Protection Agency.  

USFWS. United States Fish and Wildlife Service. 

USFS. United States Forest Service 

Vernal pools. Seasonally flooded landscape depressions underlain by a subsurface which limits drainage. A 

type of ephemeral wetland, vernal pools result from an unusual combination of soil conditions, summer-dry 

Mediterranean climate, topography, and hydrology. Vernal pools support a specialized biota, including a 

relatively large number of threatened and endangered species.  

Waters of the United States. A body of water with a defined bed and bank, and an ordinary high water mark. 

Also defined in Section 404 of the Clean Water Act as hydric features regulated by the Clean Water Act that 

are not defined as wetlands.  Waters of the U.S. include lakes, rivers, and intermittent streams.   
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Wetlands. Areas that are inundated or saturated by surface or groundwater to support a prevalence of 

vegetation typically adapted for life in saturated soil conditions. This definition of wetlands requires three 

wetland identification parameters to be present: wetland hydrology, hydric soils, and hydrophytic vegetation.  

Wetlands can be areas that are consistently inundated or seasonally inundated.  Wetlands are delineated 

according to the USACE 1987 Wetlands Delineation Manual, and are a subset of Waters of the United States.  

Regulatory Setting 

Biological resources (special-status species and habitats) are managed by a network of Federal, State, and 

local agencies responsible for implementing specific regulations. 

The following Federal, State, and local agencies are responsible for administering several key laws and 

regulations that relate to biological resources.  

Federal Agencies and Regulations 

United States Army Corps of Engineers (USACE). The USACE has permitting authority over activities 

affecting waters of the United States. Waters of the United States include surface waters such as navigable 

waters and their tributaries, all interstate waters and their tributaries, natural lakes, all wetlands adjacent to 

other waters, and all impoundments of these waters. Two federal statutes mandate USACE jurisdiction over 

navigable waterways and adjacent wetlands. These are Section 10 of the Rivers and Harbors Act of 1899 and 

Section 404 of the Clean Water Act.  

 Rivers and Harbors Act of 1899- Section 10.  The USACE is responsible for authorization of any 

structure in or over any navigable water of the United States. Structures or work outside the limits 

defined for navigable waters of the United States require a Section 10 permit if the structure or work 

affects the course, location, or condition of the water body. The law applies to any dredging or 

disposal of dredged materials, excavation, filling, rechannelization, or any other modification of a 

navigable water of the United States, and applies to all structures. The Merced River (below Highway 

99) and the San Joaquin River are considered navigable waters under Section 10. 

 Clean Water Act – Section 404. The USACE is responsible for the issuance of permits for the 

placement of dredged or fill material into waters of the United States (waters) pursuant to Section 404 

of the Clean Water Act (33 USC 1344).  

Wetlands are a subset of the “waters of the United States” that may be subject to regulation under Section 

404. One key feature of the definition of wetlands is that, under normal circumstances, they support “a 

prevalence of vegetation typically adapted for life in saturated soil conditions.” Many waters of the US are 

unvegetated and thus are excluded from the definition of wetlands, although they may still be subject to Clean 

Water Act regulation. Other potential waters of the US in the arid west include but are not limited to desert 

playas, mud and salt flats, and intermittent and ephemeral stream channels. Delineation of these waters in 

non-tidal areas is based on the “ordinary high water mark” (33 CFR 328.3e) or other criteria. 

404 permits are required for wetlands over one (1) acre with some nexus to a navigable body of water (not an 

isolated wetland). In Merced County, USACE jurisdictional wetlands include marshes and seasonal wetland 

communities that are hydrologically connected to drainages and other bodies of water (e.g., ponds and 

reservoirs on drainage systems). Hydrologically isolated wetlands, such as vernal pools, are not subject to 
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regulation under Section 404 of the Clean Water Act, but may be considered wetlands by the CDFG and the 

USFWS.  

The USACE can issue regional permits for specific classes or areas of fill.  For example, if a local jurisdiction 

foresees a substantial amount of wetland fill due to planning and local development needs, that jurisdiction 

(or group of landowners) can work with the USACE and the State and Federal wildlife agencies to prepare the 

basis for a regional permit. The USACE coordinates its approval of permits with the Regional Water Quality 

Control Board (RWQCB; which also must issue a 401 certification before the 404 permit is issued), and also 

with the USFWS and the US Environmental Protection Agency (EPA).  

United States Fish and Wildlife Service (USFWS). The USFWS is responsible for implementing federal 

laws and regulations related to the conservation, protection and enhancement of fish, wildlife and plants and 

their habitats for the “continuing benefit of the American People”.  The USFWS is granted jurisdiction under 

the Federal Endangered Species Act, the Migratory Bird Treaty Act, and the Bald and Golden Eagle 

Protection Act. The Service is also granted jurisdiction under the Migratory Bird Conservation Act of 1929 

(16 U.S.C. §§ 715-715d, 715e, 715f-715r) and Fish and Wildlife Act of 1956 (as amended by 16 U.S.C. 

§ 742(a)-754) to acquire priority lands for conservation purposes.  Pursuant to this authority, the USFWS has 

established the GWMA boundary to identify priority lands for acquisition of wildlife conservation easements. 

 Federal Endangered Species Act (FESA). The FESA provides protection to species listed by the 

USFWS as Threatened (FT) or Endangered (FE). Section 9 of FESA prohibits the “take” of any 

member of a listed species.  Projects that would result in the take of a Federally-listed or proposed 

species are required to consult the USFWS, or the National Marine Fisheries Service (NMFS) in the 

case of anadromous aquatic species.  The objective of consultation is to determine whether the project 

would jeopardize the continued existence of a listed or proposed species, and to determine what 

mitigation measures would be required to avoid jeopardy.  Consultations are conducted under 

Sections 7 or 10 of FESA depending on the involvement by the federal government.   

 Under Section 7, USFWS and NMFS are authorized to issue Incidental Take Permits (ITP) for the 

take of a listed species that results from, but is not the purpose of, carrying out an otherwise lawful 

activity conducted by a federal agency (including the approval by a federal agency of a public or 

private action).  The ITP includes measures to minimize the take.  Section 7 requires the USFWS to 

make a finding on the potential for the action to jeopardize the continued existence of any listed or 

proposed species potentially impacted by the action.   

 Section 10 consultation is conducted when there is no federal involvement in a project except 

compliance with FESA. If the USFWS cannot issue a non-jeopardy opinion for the proposed project, 

a Habitat Conservation Plan (HCP) is prepared pursuant to Section 10(a) of the FESA. HCPs include 

the development of an overall conservation plan for a particular species (or more than one species) for 

an area expected to have a number of projects affecting that species.  An HCP is typically proposed 

by a local government in consultation with affected landowners.  Once the HCP is approved by the 

USFWS, projects in the HCP area can all go forward without individual Section 10 consultations. The 

USFWS will not issue Section 10(a) permits if it determines that the continued existence of a species 

would be jeopardized by a particular project or action.   

 Migratory Bird Treaty Act, Bald and Golden Eagle Protection Act.  The Migratory Bird Treaty 

Act (MBTA, 16 USC Section 703-711) and the Bald and Golden Eagle Protection Act (16 USC 

Section 668) protect certain species of birds from direct take.  The MBTA protects migrant bird 

species from take through setting hunting limits and seasons and protecting occupied nests and eggs. 
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Under the MBTA, it is unlawful to take, possess, buy, sell, purchase, or barter any migratory bird 

listed in 50 CFR 10, including feathers or other parts, nests, eggs or products, except as allowed by 

implementing regulations (50 CFR 21).  The Bald and Golden Eagle Protection Act prohibits the take 

or commerce of any part of these species.  USFWS administers both acts, and reviews federal agency 

actions that may affect species protected by the acts.  

National Marine Fisheries Service (NMFS). The NMFS is the federal agency, a division of the Department 

of Commerce, responsible for the stewardship of the nation’s living marine resources and their habitat. 

Relevant to Merced County, the NMFS is granted stewardship jurisdiction over anadromous fish under the 

Federal Endangered Species Act. (The FESA is discussed in greater detail in the subsection on USFWS.) The 

FESA requires NMFS to designate critical habitat and develop and implement recovery plans for threatened 

and endangered species such as the Central Valley population of chinook salmon (Oncorhynchus 

tshawytscha) and the Central Valley population of steelhead trout (Oncorhynchus mykiss). 

Bureau of Reclamation (“Reclamation”).  Reclamation, acting on behalf of the Secretary of the Interior, is 

required by Section 3406(d) of the Central Valley Project Improvement Act, Title XXXIV of the Act of 

October 30,1992 (106 Stat. 4706) to provide firm water supplies to maintain and improve certain wetland 

habitat areas in the Central Valley in furtherance of the objectives of the Central Valley Habitat Joint Venture 

and the Central Valley Project to protect, restore and enhance fish and wildlife and associated habitats.  

Pursuant to this authority, Reclamation provides water to the federal and State wildlife refuges within the 

GWMA.  Reclamation has also entered into a long-term contract with the Grassland Water District to provide 

water supplies to 60,000 acres of privately managed wetlands within the Grassland Resource Conservation 

District and included within the GWMA.   

State Agencies and Regulations 

California Resources Agency. The Resources Agency of California is responsible for the conservation, 

enhancement, and management of California’s natural and cultural resources, including land, water, wildlife, 

parks, minerals, and historic sites. Along with the state Environmental Protection Agency (Cal-EPA), the 

Resources agency is charged with implementing the goals of the California Wetlands Conservation Policy 

Act. 

California Department of Fish and Game (CDFG). The CDFG has jurisdiction under the California Fish 

and Game Code over fish and wildlife resources of the state.  The CDFG is empowered by State law to 

review projects for their potential impacts to state-listed species and their habitats. Among others, the 

following sections of the Fish and Game Code are relevant to biological resources regulation in Merced 

County:  § 1601-1607 (Streambed Alteration Program); § 1900-1913 (Native Plant Protection Act); § 2080 

(California Endangered Species Act); and § 2800 et seq. (Natural Communities Conservation Planning Act).  

 Streambed Alteration Program. (Fish and Game Code Section 1601-1607). Section 1600 et seq. of 

the Fish and Game code requires that any private or public entity seeking to alter a streambed must 

first reach an agreement with CDFG as to the nature of the alteration and any needed mitigation.  

Streambeds are broadly defined by the CDFG and almost always include any adjacent wetlands. 

 Native Plant Protection Act.  (Fish and Game Code Section 1900-1913). The Native Plant 

Protection Act prohibits the taking, possessing, or sale within the state of any rare, threatened, or 

endangered plants as defined by the CDFG.   
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 California Endangered Species Act of 1984 (CESA). (Fish and Game Code Section 2080). The 

CESA regulates the listing and “take” of endangered and threatened species listed by the State.  A 

“take” may be permitted by the CDFG through implementing a management agreement.  All state 

lead agencies must consult with CDFG under the CESA when a proposed project may affect state-

listed species. For non-state CEQA lead agencies (i.e. counties, cities, special districts, etc.) the 

process involves CDFG issuing an Endangered Species Take Permit for Management purposes, 

pursuant to Section 2081 of the Fish and Game Code. To obtain this permit, the code requires that a 

project (including mitigation/compensation measures) must result in benefits to the species. 

 Natural Communities Conservation Planning Act. (Fish and Game Code Section 2800 et seq.).  

The Natural Communities Conservation Planning Act allows a process for developing natural 

community conservation plans (NCCPs) under CDFG direction.  NCCPs allow for regional 

protection of wildlife diversity, while allowing compatible development.  CDFG may permit takings 

of state-listed species whose conservation and management are provided in a NCCP. 

 Protection of Birds of Prey. (Fish and Game Code Sections 3503, 3503.3, 3800). Under the these 

sections of the California Fish and Game Code, all predatory birds in California, generally called 

“raptors”, are protected. The law indicates that it is unlawful to take, possess, or destroy the nest or 

eggs of any such bird unless it is in accordance with the code. Any activity that would cause a nest to 

be abandoned or cause a reduction or loss in a reproductive effort is considered a ‘take’ 

The CDFG is also directed to protect existing wetlands and restore former wetlands through authority granted 

by the California Wetland Policy Act. 

 California Wetlands Conservation Policy Act.  The California Wetlands Conservation Policy  

(Executive Order W-59-93, August 1993 and Senate Concurrent Resolution No. 28) has three primary 

goals: 

 ensure no overall net loss and achieve a long-term net gain in the quantity, quality, and permanence of 

wetlands acreage and values in California in a manner that fosters creativity, stewardship, and respect 

for private property;  

 reduce procedural complexity in the administration of State and federal wetlands conservation 

programs; and  

 encourage partnerships to make landowner incentive programs and cooperative planning efforts the 

primary focus of wetlands conservation and restoration.  

State Water Resources Control Board (SWRCB). The SWRCB has authority over wetlands through 

Section 401 of the Clean Water Act, the Porter-Cologne Act, California water quality certification Code (CCR 

3831(k), and the California Wetlands Conservation Policy Act (see discussion above under CDFG).  In 

California, the authority to either grant water quality certification or waive the requirement for permits is 

delegated by the SWRCB to the nine regional boards. The authority to issue water quality certifications and 

waivers in Merced County is vested with the Central Valley Regional Water Quality Control Board 

(CVRWQCB).  

California Department of Parks and Recreation.  The California Department of Parks and Recreation 

manages more than 270 parks, which contain the finest and most diverse collection of natural, cultural and 

recreational resources in California.  The State parks and recreation facilities maintained by the Department of 

Parks and Recreation are described in Chapter 9 – Recreation and Cultural Resources, section 9.2.  This 
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includes the Great Valley Grassland State Park within the GWMA, which preserves one of few intact 

examples of native grasslands on the Central Valley floor. 

Oak Woodlands Conservation. Public Resources Code Section 21083.4. In 2004, the California legislature 

enacted Senate Bill 1334 (SB 1334), which added oak woodland conservation regulations to the Public 

resources Code. This new law requires a County to determine whether a project within its jurisdiction may 

result in a conversion of oak woodlands that will have a significant effect on the environment.  If a County 

determines that there may be a significant effect to oak woodlands, the County must require oak woodlands 

mitigation alternatives to mitigate the significant effect of the conversion of oak woodlands. Such mitigation 

alternatives include: conservation through the use of conservation easements; planting and maintaining an 

appropriate number of replacement trees; contribution of funds to the Oak Woodlands Conservation Fund for 

the purpose of purchasing oak woodlands conservation easements; and/or other mitigation measures 

developed by the County. 

Merced County Regulations 

The unincorporated lands of Merced County fall under the jurisdiction of the County.  The Open 

Space/Conservation Element of the Merced County Year 2000 General Plan contains goals, objectives, and 

policies pertaining to biological resources of Merced County (Merced County 1990). Those goals, objectives, 

and policies that are relevant to biological resources are presented below: 

GOAL 1:  Habitats which support rare, endangered or threatened species are not substantially degraded.  

Objective 1A: Rare and endangered species are protected from urban development and are recognized in 

rural areas. 

Policies: 

1. Recognize as significant wetland habitats those areas which meet the definition of having a high 

wetland habitat value based on the Adamus methodology and based on the Army Corps of Engineers 

delineation method. 

2. Continue to regulate the location, density and design of development to minimize adverse impacts 

and encourage enhancement of rare and endangered species habitats. 

3. The re-designation of land from a rural to an urban designation should occur in careful consideration 

of the potential impact on significant habitats and conformance with the Open Space Action Plan. 

4. Urban designated areas should not include identified threatened species habitat areas unless specific 

provisions are made for their protection. 

5. Urban uses which could result in significant loss of sensitive habitat should be directed to less 

sensitive wetland, wildlife and vegetation habitat areas if possible. 

6. Buildings and structures approved for temporary residential use, such as duck club cabins, in 

significant wetland, non urban designated areas should not be converted to permanent residential use. 

7. In wetland areas, all public utilities and facilities, such as roads, sewage disposal ponds and gas, 

electrical and water systems, should be located and constructed to minimize or avoid significant loss 

of wetland resources. 

8. Development approval adjacent to rare and endangered species habitats or within identified 

significant wetland should include mechanisms to ensure adequate ongoing protection and monitoring 

occurs. 
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9. Significant aquatic and waterfowl habitats should be protected against excessive water withdrawals 

which would endanger or interrupt normal migratory patterns. 

Objective 1B: Local, State and Federally-managed lands are recognized. 

Policies: 

10. Special agricultural commercial uses that are directly related to and a part of an agricultural enterprise 

or operation, and characteristically specific commercial or industrial uses in rural areas should not be 

located adjacent to Federal or State wildlife refuges. 

11. The division of parcels which is determined to result in nonagricultural uses should be avoided, 

adjacent to Federal and State designated wildlife refuge areas. 

12. Hazardous Waste Residual repositories (as defined by the Merced County Hazardous Waste 

Management Plan) shall not be located in significant wetland and threatened species habitats or 

adjacent to State and Federal wildlife refuges or management areas. 

13. Minimize the fiscal impact to the County from State and Federal programs which result in the 

purchase of property in fee title through the use of mutual aid agreements, required subvention 

payments and any other available means determined to be acceptable by the Board of Supervisors. 

The Merced County Year 2000 General Plan also contains an Open Space Action Plan (OSAP) (referred to in 

Policy 3, above).  The OSAP contains a series of Sensitive Resource Mitigation Principles that “define goals 

for sensitive wetland, wildlife and vegetation resource mitigation measures and how to select appropriate 

measures for individual projects and to provide guidelines for successful implementation of those measures.”  

The Principles outline the following goals for wildlife mitigation: 

a. A central goal of wildlife mitigation in the County will be to pursue a consistent, fair and cost 

effective approach to wildlife mitigation that provides the greatest protection for the most sensitive 

resources. 

b. Goals for mitigation in significant wildlife areas will be to:  

1) provide possible protection for designated significant habitat areas and to maintain or enhance their 

present value for wildlife;  

2)  avoid impacts in rare and endangered habitat areas to the extent possible, minimize or 

compensate for avoidable significant impacts and encourage voluntary efforts to enhance such 

areas for wildlife;  

3)  channel future development, to the extent feasible, to less sensitive habitat areas if consistent with 

other policies of the County (mitigation measures will be implemented on or adjacent to the 

project site);  

4)  improve the same habitats as those lost, but at an appropriate site elsewhere (in kind, off-site), 

and;  

5)  improve alternative habitat types on or adjacent to the projects site (in kind, on-site). 

c. In preserving or restoring a sensitive habitat to benefit a particular species, it must be recognized that 

some departures from historic conditions may be necessary--but such departures should be 

minimized. 

d. In selecting a mitigation option, priority should usually be given to improving or replicating natural 

ecosystems rather than artificial ones. For example, it is usually preferable to improve the 

environments where natural reproduction of fish and wildlife occurs, rather than relying on hatcheries 

or captive breeding to augment natural populations. 
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e. The range of available mitigation options will depend on the parcel size involved. On larger parcels, 

there are more possibilities for on-site mitigation such as clustering of units, buffer zones, carefully 

siting to avoid sensitive areas, and habitat improvements in undeveloped portions of the site. 

f. Mitigation options will also be limited by the intensity of development on a parcel. For high intensity 

developments, there may be little or no opportunity for on-site mitigation. 

g. To protect fish and other aquatic animals, the County should cooperate with the Department of Fish 

and Game to obtain adequate habitat protection through in stream flow and stream bed agreements 

with developers. Other protections will include erosion control measures and riparian setbacks. 

In addition to the above-described principles, the OSAP also contains recognition of the need for long-term 

monitoring to measure the effectiveness of various approaches to mitigation for biological resources and 

sensitive habitats.  

Other Agencies 

California RCDs are legally constituted units under the State of California created to develop and further 

ongoing programs to conserve natural resources in their district including: watershed planning and 

management; water conservation; water quality protection and enhancement; agricultural land conservation; 

soil and water management on non-agricultural lands; wildlife habitat enhancement; wetland conservation; 

recreational land restoration; irrigation management; conservation education; forest stewardship; and, urban 

resource conservation (CDOC 2011).  There are five regional Resource Conservation Districts (RCD) in 

Merced County: 

 East Merced Resource Conservation District 

 Grassland RCD 

 Gustine-Romero RCD 

 Los Banos RCD 

 San Luis RCD 

Existing Conditions 

As indicated on Figure 8-11, Merced County is centrally located in the San Joaquin Valley, bordered loosely 

by the foothills of the Sierra Nevada to the east, the Coast Ranges to the west, the Chowchilla River to the 

southeast, and the Merced River to the north.  Merced County is in the center of the San Joaquin River Basin.  

The principal waterways in the county are the San Joaquin River and its largest tributaries, the Merced and 

Chowchilla Rivers, the Bear, Owens, and Mariposa Creeks in the eastern portion of the county, and the Los 

Banos and San Luis Creeks in the west. The county supports a variety of vegetative communities, including 

annual grasslands, chaparral, wetlands, alkali scrub, riparian woodlands, and foothill oak woodlands. Special 

habitats in Merced County include cismontane alkali marsh, valley freshwater marsh, great valley cottonwood 

riparian forest, northern hardpan vernal pool, northern claypan vernal pool, sycamore alluvial woodland, 

valley sacaton grassland and valley sink scrub (CDFG 2011).  

For discussion and analytical purposes, the county was divided into four analysis zones: South West, West 

Central, East Central, and North East (Mintier Harnish 2008).   

South West  

The South West portion of the County includes the foothills of the Diablo Coast Range, the San Luis 

Reservoir, O’Neill Forebay, the Los Banos Reservoir and an important riparian corridor along Los Banos 
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Creek. Primary habitat types within this broad region include alkali desert scrub habitat dominated by desert 

saltbush (Atriplex polycarpa) and red brome (Bromus madritensis), annual grassland dominated by wild oats 

(Avena spp.), and steep oak woodland-savannah dominated by blue oak (Quercus douglasii) and non-native 

grasses. Annual precipitation within this region generally averages less than 25 cm and falls primarily as rain 

between November and March. Within the southwest area, lands are primarily privately owned. Public lands 

include: U.S. Bureau of Land Management lands in the Panoche Valley area and Ciervo-Panoche Hills; lands 

administered by the California Department of Fish and Game including the Cottonwood Creek Wildlife Area, 

O’Neill Forebay Wildlife Area, Little Panoche Reservoir Wildlife Area, and Panoche Hills Ecological 

Reserve; San Luis Reservoir State Recreation Area administered by the California Department of Parks and 

Recreation; the California Aqueduct-San Luis Canal jointly administered by the California Department of 

Water Resources and the U.S. Bureau of Reclamation; and the Delta-Mendota Canal administered by the U.S. 

Bureau of Reclamation. The south west portion of the Merced County supports federally designated critical 

habitat for California red-legged frog (FT/CSC) and California tiger salamander (FE/CSC).  The USFWS 

considers portions of south west Merced County as crucial to the continued existence San Joaquin kit fox 

(FE/CT) (USFWS 1998). Recent studies have shown that the area south of Santa Nella (south of State Route 

152 and west of Interstate 5) supports the most northerly known self-sustaining San Joaquin kit fox 

population, although there is little evidence of kit fox north of Santa Nella (ESRP 2009). Conserving this 

population conserving this population is critical to maintaining kit foxes in western Merced County and 

northward. 

West Central  

In western Merced County, about 87,500 acres of grassland marsh provides valuable wetland habitat as it 

combines marsh, open water, and grasslands; a mix of characteristics especially important for migratory 

waterfowl. This area represents approximately 27 percent of the inland freshwater marsh area in the state of 

California. Approximately 63,000 acres of these grasslands are permanently protected via conservation 

agreements as part of the Grasslands National Wildlife Management Area (USFWS 2005a). The core of this 

marsh area includes approximately  40,000 acres of wetlands that support one of the most concentrated 

waterfowl habitats in the western United States, and are considered the most important wintering area for 

waterfowl in the United States (USFWS 2005)b). The area of year-round and seasonal wetlands, riparian 

corridors and native grasslands in west central Merced County provides habitat for more than 550 species of 

plants and animals, including 47 species that have been Federally listed as threatened, endangered, or 

sensitive (GWD 2001).  The west-central and east-central portions of the county are bisected by the San 

Joaquin River, but share similar habitat types. The San Joaquin River runs southeast-northwest through the 

center of the county and has been mostly dewatered to several structures that divert the river’s water into 

irrigation canals, including diversions at Sack Dam and the Sand Slough Control Structure. The Sand Slough 

Control Structure diverts all water out of the river into the Eastside Bypass system. Agricultural return water 

is redirected to the San Joaquin River at the confluence with the Mariposa Bypass at the San Luis National 

Wildlife Refuge. Until it’s confluence with the Merced River, the San Joaquin River in north-central Merced 

County is sand bedded and meandering. The San Joaquin River Restoration Program is a major, 

comprehensive river restoration project. The two primary goals of the program are: restoring robust, self-

sustaining populations of salmon and other fish below Friant Dam and minimizing the water supply impacts 

to farmers. In 2009 the first restoration flows were released from Friant Dam down the San Joaquin River and 

in March 2010, for the first time in a non-flood year in 60 years, San Joaquin River flows from Friant Dam 

reached the confluence with the Merced River and then on to the Delta (Water Education Foundation 2011).  
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East Central  

East central Merced County is a predominately agricultural region in an area that was once marshland, valley 

alkali shrub, and vernal pool grassland. Historically, this area was flooded by overflowing rivers during the 

winter and spring months, and then dried to a vast savannah the rest of the year. Very important riparian, 

marshland, sloughs, restored and created wetland, and vernal pool habitats remain preserved in this portion of 

the county, much of which is protected within the Volta Wildlife Area, North Grasslands Wildlife Area, Los 

Banos Wildlife, San Luis National Wildlife Refuge, and the Merced National Wildlife Refuge. Water supplies 

are now dominated by agriculture, and habitat managers in the grasslands region must rely on a somewhat 

tenuous water supply delivered by canals to maintain quality wetlands.  

North East  

The North East portion of Merced County is especially rich in biological resources, owing in part to its 

alluvial terrace landscape. Rocky, clayey soils and a meager water supply have discouraged agricultural and 

urban development, allowing a largely intact landscape to persist as grazing land. Over 125,000 acres of intact 

vernal pool-grassland habitat in eastern Merced County supports many unique plant and wildlife species. In 

2002 eastern Merced County was described as encompassing “the largest, least fragmented example of a 

vernal pool-grassland environment anywhere in the world” (Holland, R.F. 2002).  This unique ecology of 

geologic diversity, high density and diversity of vernal pools and playa pools, large expanses of undisturbed 

annual grasslands, rock outcrops, and other unique habitat features supports a diverse and robust assemblage 

of native wildlife and plant species. Eastern Merced County supports many special-status species, several of 

which have important remaining population centers within the region (Vollmar 2002). Isolated wetlands, 

including tens of thousands of vernal pools, support 20 special status species in Merced County (NatureServe 

2005). 

Habitat Challenges 

Many of the wildlife species supported by the county’s natural communities have experienced decreasing 

numbers due to encroaching development of urban and agricultural uses.  Many development projects in 

Merced County have involved disturbance or destruction of natural communities, such as grasslands or 

grasslands interspersed with vernal pools.  Development activity in vernal pool grasslands negatively impacts 

sensitive species such as vernal pool annual plants and vernal pool crustaceans (i.e., vernal pool fairy shrimp, 

vernal pool tadpole shrimp) that spend their entire lifecycle in wetlands, as well as sensitive species that use 

wetlands during only a portion of their lifecycle such as California red-legged frog and California tiger 

salamander (71 CFR 7118).  Subdivision of agricultural lands, ranchette development, and other habitat 

fragmentation has reduced the nesting and foraging habitat available to the Swainson’s hawk, a California 

threatened species, and other raptors. Development in the county may also adversely affect upland species 

such as San Joaquin kit fox, blunt-nosed leopard lizard, and the giant kangaroo rat (Vollmar 2002).  

Agricultural activities have significantly changed the vegetative landscape in most parts of Merced County.  

Freshwater marshes were once much more widespread throughout the Central Valley, covering as much as 

four million acres.  A total of 65,000 acres of wetlands are currently mapped in Merced County, although 

these are often restored, artificially flooded, and managed by State and Federal agencies (National Wetland 

Inventory, 2011).  Intensive agricultural practices in Merced County include dairy-lands and croplands. 

Croplands include irrigated pastures, vineyards, row crops, and orchards. Depending on the crop pattern and 

the land’s proximity to native habitats, agricultural lands can provide relatively high value habitat for many 
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wildlife species, particularly as foraging habitat. Raptor species use grazing and alfalfa agricultural lands for 

foraging because several species of common rodents are found in agricultural fields. Agricultural habitats also 

provide foraging and resting habitat for migrating and wintering waterfowl and shorebirds.  

Urban areas in the county contain inclusions of annual grassland, riparian habitat along streams and rivers, 

and landscaped areas. These habitat types in the urban areas provide nesting and foraging habitat for common 

urban-adapted bird species, including house sparrow, northern flicker, scrub jay, northern mockingbird, 

Brewer’s blackbird, and European starlings. California ground squirrels, western gray squirrels, house mice, 

and striped skunks can also be found using habitats in urban landscapes, such as parks, schools, and vacant 

lots. 

Rare and Endangered Species and Their Habitats 

Biological diversity enhances a region’s quality of life and economic vitality.  It contributes to an area’s 

uniqueness and forges a direct link among environmental enhancement, cultural enrichment, and economic 

advantage.  Merced County’s biological diversity has been a critical element in its history and tradition, and is 

renowned in the biological sciences community for its unique endemic species. Reduction of its varied 

species will affect more than the environment; it will impact all aspects of life indirectly or directly dependent 

on it.  

Grasslands, vernal pools, and riparian woodlands are home to most of the county’s special-status plant and 

animal species, according to the California Natural Diversity Database (CNDDB).  Forty-two special-status 

plant species and ninety-nine special-status animal species have been recorded within Merced County. All 

special-status plant and animal species occurrences reported to the CNDDB within the county are listed in 

tables associated with habitat type.  

Following is a brief description of each major Merced County habitat and common plant and animal species 

that it supports.  For each habitat, a table is provided presenting the most important special status species also 

dependent on that community.  Some special status species are not officially Federally- or State-listed but are 

listed on the tables for one of several reasons: (1) they are considered important and sensitive in California 

and are being tracked in Merced County by CNDDB, (2) they have recently been delisted, (3) they are 

considered sensitive and are tracked on federal land by a federal agency such as BLM or USFS, or (4) are 

considered sensitive by a special scientific group. 
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Habitats   

Annual Grasslands 

Similar to other Central Valley grasslands, the native Merced County grassland species have been largely 

replaced over time by non-native grasses.  Native grasslands represent a declining vegetation type in 

California in part due to severe competition from non-native species of rye. Patches of purple needlegrass 

(Nassella pulchra) and pine bluegrass (Poa secunda) occur on relatively small areas of the San Luis Wildlife 

Area in the South West portion of the County (San Luis Reservoir SRA, 2005). Small areas of native 

grasslands remain in the North East portion of the county as well.  Non-native annual grassland is now one of 

the most common plant communities in the county and is dominated by nonnative annual grasses and 

herbaceous species. Grasslands are found on ridges, hill slopes, and valley floors. Typical plants include a 

mix of dominant nonnative grasses, such as soft chess, red brome, ripgut brome, foxtail barley, wild oat, and 

annual fescues, intermixed with forb species, such as clovers, lupines, owl’s clover, popcorn flower, poppies, 

and various species of filaree. Some annual grasslands in the county have been subject to grazing and frequent 

human activities, such as maintenance measures along roadsides. The annual grassland vegetation in these 

areas is often dominated by introduced ruderal weedy species, such as yellow star thistle (an invasive 

species).  

Grasslands are important habitats because they support pollinating insects, amphibians, reptiles, and small 

birds and mammals that are prey for other wildlife, such as red-tailed hawks, northern harriers, American 

kestrels, burrowing owls, coyotes, and gray foxes. The greatest number of wildlife species use grasslands near 

open water and woodland habitats because they provide places for resting, breeding, and escape. Annual 

grassland is a common plant community regionally and statewide. It stabilizes soils, protects watersheds from 

erosion, and provides forage for wildlife and livestock.  

The vernal pool grassland of eastern Merced County is one of the largest and most intact vernal pool 

grasslands habitats in the world (Grasslands Water District 2009). This habitat is discussed in greater detail 

below, under Vernal Pools. Table 8-8 lists special status plant and animal species found in the grasslands 

habitats of Merced County.  
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TABLE 8-8 
Special Status Species in Merced County Grasslands 

Common Name Scientific Name Common Habitat 

Listing Status 
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PLANTS 

 Chaparral harebell Campanula exigua Chaparral - - - 1B 

Rayless ragwort Senecio aphanactis Chaparral, woodlands - - - 2 

Arcuate bush mallow Malacothamnus arcuatus Cismontane woodland - - - 1B 

Hospital Canyon larkspur Delphinium californicum ssp 

interius 

Grassland 
- - - 1B 

Lemmon’s jewelflower Caulanthus coulteri var. lemmonii Grassland / pinon-juniper 

woodland 
- - - 1B 

Heartscale Atriplex cordulata Grasslands SC - - 1B 

Brittlescale Atriplex depressa Grasslands - - - 1B 

San Joaquin saltbush Atriplex joaquiniana Grasslands SC - - 1B 

Lesser saltscale Atriplex minuscula Grasslands - - - 1B 

Persistent-fruited saltscale Atriplex persistens Grasslands - - - 1B 

Subtle orache Atriplex subtilis Grasslands - - - 1B 

Hoover’s calycadenia Calycadenia hooveri Grasslands SC - - 1B 

Beaked clarkia Clarkia rostrata Grasslands SC - - 1B 

Hispid bird’s beak Cordylanthus mollis ssp. hispidus Grasslands SC - - 1B 

Recurved larkspur Delphinium recurvatum Grasslands SC - - 1B 

Round-leaved filaree Erodium macrophyllum Grasslands - - - 2 

Hollisteria  Hollisteria lanata Grasslands - - - - 

Merced monardella Monardella leucocephala Grasslands SC - - 1A 

Merced phacelia Phacelia ciliata var. opaca Grasslands SC - - 1B 

San Joaquin adobe sunburst Pseudobahia peirsonii Grasslands FT E - 1B 

Hartweg’s golden sunburst Pseudobahia bahiifolia Grasslands, woodlands FE E - 1B 

Greene’s tuctoria Tuctoria greenei Wetlands E R - 1B 

Prostrate navarretia Navarretia prostrata Wetlands / grasslands - - - 1B 

ANIMALS 

Reptiles 
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TABLE 8-8 
Special Status Species in Merced County Grasslands 

Common Name Scientific Name Common Habitat 

Listing Status 
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Silvery legless lizard Anniella pulchra pulchra Sparsely vegetated grasslands/ 

scrub 
- - SC - 

Blunt-nosed leopard lizard Gambelia sila Sparsely vegetated grasslands/ 

scrub 
E E - - 

San Joaquin whipsnake Masticophi flagellum ruddocki Sparsely vegetated grasslands/ 

scrub 
- - SC - 

Birds  

Cooper’s hawk Accipiter cooperi Oak woodland / grassland/ 

riparian 
- - SC - 

Sharp-shinned hawk Accipiter striatus Oak woodland/ grassland / 

riparian 
- - SC - 

Grasshopper sparrow Ammodramus savannarum Grasslands on moderate slopes - - - - 

Golden eagle Aquila chrysaetos Wetland / grassland B

C 
- FP - 

Great egret Ardea alba Riparian / grasslands / wetlands 

/ croplands 
- - - - 

Great blue heron Ardea herodias Riparian / grasslands / wetlands 

/ croplands 
- - - - 

Short-eared owl Asio flammeus Grassland / oak woodland / 

wetland 
- - SC - 

Long-eared owl Asio otus Grassland / riparian / oak 

woodland 
- - SC - 

Burrowing owl Athene cunicularia Grasslands/ scrub - - SC - 

Ferruginous hawk Buteo regalis Riparian / grassland / oak 

woodland 

B

C 
- SC - 

Swainson’s hawk Buteo swainsonii Riparian / Grasslands - T - - 

Mountain plover Charadius montanus Grasslands/ agricultural fields - - SC - 

Lark sparrow Chondestes grammacus Grassland / chaparral / oak 

woodland 
- - - - 

Northern harrier Circus cyaneus Grasslands - - SC - 

White-tailed kite Elanus leucurus Grassland / riparian / cropland - - FP - 

California horned lark Eremophila alpestris Grasslands/ fallow fields - - SC - 
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TABLE 8-8 
Special Status Species in Merced County Grasslands 

Common Name Scientific Name Common Habitat 

Listing Status 
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Merlin Falco columbarius Grassland / riparian/ oak 

woodland 
- - SC - 

Prairie falcon  Falco mexicanus Grasslands - - SC - 

Loggerhead shrike Lanius ludovicianus Woodland / cropland / 

grassland 
- - SC  

Long-billed curlew Numenius americanus Grassland / riparian / lakes, 

rivers 

B

C 
 SC - 

Yellow-headed blackbird  Xanthocephalus xanthocephalus Wetlands / grasslands - - - - 

Mammals 

Pallid bat Antrozous pallidus Grassland / woodland / 

shrubland 
- - SC - 

Giant kangaroo rat Dipodomys ingens Grasslands/ scrub E E - - 

Merced kangaroo rat Dipodomys heermanni dixoni Grasslands - - SC - 

Short-nosed kangaroo rat Dipodomys nitratoides brevinassus Grasslands/ scrub - - SC - 

Fresno kangaroo rat Dipodomys nitratoides exilis Grasslands/ scrub E E - - 

Spotted bat Euderma maculatum Desert / grassland / mixed 

conifers 
- - SC - 

San Joaquin pocket mouse Perognathus inornatus inornatus Grasslands - - SC - 

American badger Taxidea taxus Grasslands - - SC - 

San Joaquin kit fox Vulpes macrotis mutica Grasslands E T - - 

Greater western mastiff bat Eumops perotis californicus Woodland / grassland/ urban - - SC - 

Source: California Natural Diversity Database, 2009 



SAN LUIS RESERVOIRSAN LUIS RESERVOIR

O NEIL FOREBAYO NEIL FOREBAY

MERCEDMERCED

LOS BANOSLOS BANOS

ATWATERATWATER

LIVINGSTONLIVINGSTON

GUSTINEGUSTINE

DOS PALOSDOS PALOS

ATWATERATWATER

FRESNO
RIVER

OWENS CREEK

SAN LUIS CREEK

DEEP SLOUGH

Legend
Highways
Lakes
Rivers
Creeks
City Limit

Vernal Pools

Freshwater Marsh

Figure 8-12
Wetland Resources

of Merced County

0 4 8 12 162
Miles

MERCED RIVER

Madera County

Tuolumne County

MERCED

LOS BANOS

ATWATER

LIVINGSTON

GUSTINE

DOS PALOS

ATWATER

MERCED
RIV

ER

SAN
JOAQUIN

RIVER

CHOWCHILLA RIVER

Highways

Rivers

City Limit

Lacustrine wetlands

Palustrine wetlands

ernal Pool Grasslands

Stanislaus County

San Joaquin County
Tuolumne County

Mariposa County

Madera County

Fresno County
San Benito County

Santa Clara
County

Merced County
Sources:
USFWS GIS, 2005;
CDFG GIS; MCAG GIS, 2005

Highways

Rivers

City Limit

Lacustrine Wetlands

Palustrine Wetlands

Vernal Pool Grasslands

Palustrine: Shallow & vegetated, (marshes & ponds)
Lacustrine: Deeper & unvegetated (lakes)



This page is intentionally left blank 



 8. Natural Resources 

November 30, 2012 Page 8-77 Merced County General Plan 

   Revised Draft Background Report 

Wetlands 

Major wetland types in Merced County are freshwater marsh, (including emergent wetland and cismontane 

alkali marsh), ephemeral drainages and creeks, and vernal pools and vernal swales (see Figure 8-12). 

The Grasslands Ecological Area (GEA) in the central portion of the county encompasses over 179,000 acres 

of wetlands and associated habitats and 51,000 acres of upland. The GEA is composed of two Federal wildlife 

refuges, four State wildlife management areas, a State park, and nearly 200 privately owned parcels, most of 

which are waterfowl hunting clubs.  The USFWS, CDFG, Grassland Water District, conservation groups, and 

the private landowners work cooperatively in the GEA to manage the wetland complex. Table 8-8 

summarizes the description and goals of the Federal- and State-managed wildlife/wetland areas in Merced 

County. Figure 8-13 shows protected areas of Merced County.   These areas are managed with an aim to aid 

the recovery of San Joaquin Valley threatened and endangered species, protect seasonal wetlands, provide a 

wildlife corridor to prevent isolation of resident wildlife species, and promote wildlife-based education and 

recreation opportunities by fostering public awareness and appreciation of local wildlife resources.  In 

February 2005, the GEA was designated a Wetlands of International Importance by the Ramsar Convention 

(USFWS 2005b). 

Wetlands are especially valued by many sectors of society because of their aesthetic value, the wide variety of 

functions they perform, and the uniqueness and diversity of their plant and animal communities. Much of the 

value of wetlands is derived from the shallow flow or ponding of water across a vegetated or semi-vegetated 

plain (NatureServe 2005).  The combination of vegetation growing in shallow water removes pollutants from 

the water, increases nutrient production, stores floodwaters and recharges groundwater, reduces storm 

erosion, creates waterfowl and shorebird habitat, and provides passive and active recreation.  Thousands of 

acres of wetlands in Merced County are preserved with funding from duck and goose hunting groups such as 

Ducks Unlimited that recognize the importance of conserving the habitat of their quarry (Cooperative 

Conservation America 2009). Individual landowners and members of the general public also value many 

wetlands for their open space, as sites for educational research, as locations of important historic and 

archaeological sites, and as locations for conveying floodwaters.  
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TABLE 8-9 
Protected Wetland and Wildlife Reserves in Merced County 

Name of Area Manager Description Purpose/Goals 

Merced National 

Wildlife Refuge 

USFWS 8,234 acres of native 

grasslands, agricultural fields, 

and wetlands. 

8 miles south of Merced on SR 

59, then 8 miles west on Sandy 

Mush Road. 

Merced NWR provides the primary wintering 

area for the largest flock of lesser sandhill 

cranes and Ross' geese in the Pacific Flyway, 

as well as important habitat for northern 

pintails, cackling Canada geese, and a wide 

variety of shorebirds. 

Grasslands National 

Wildlife 

Management Area 

USFWS 85,000 acres of natural seasonal 

wetlands adjacent to the San 

Luis and Merced Wildlife 

refuges. 

Supports the largest remaining block of 

wetlands in the Central Valley.  

Goals include aiding recovery of San Joaquin 

Valley threatened and endangered species, 

protecting seasonal wetlands, providing a 

wildlife corridor to prevent isolation of 

resident wildlife, and promoting wildlife-

based education and recreation opportunities 

to foster public awareness and appreciation of 

local wildlife resources. 

North Grasslands 

Wildlife Area 

CDFG 7,069 acres of wetlands, 

riparian habitat and uplands 4 

miles northeast of Los Banos. 

Restored and created wetlands are now 

habitat for the Swainson's hawk and sandhill 

crane. 

Los Banos Wildlife 

Area 

CDFG 6,217 acres of wetland habitat 

that includes lakes, sloughs and 

managed marsh 4 miles 

northeast of Los Banos.  

Western pond turtles, raccoons, striped 

skunks, beaver and muskrats, as well as over 

200 species of birds are among the many 

animals finding refuge at the Los Banos WA. 

Volta Wildlife Area CDFG 2,891 acres of managed marsh 

and valley alkali shrub 0.75 

miles north of Volta on 

Ingomar Grade. 

Provides habitat for beaver, coyotes, 

cottontails, giant garter snake and 150 species 

of birds including large numbers of waterfowl 

and shorebirds. 

Cottonwood Creek 

Wildlife Area 

CDFG 6,315 acres of steep oak-

grassland (Upper unit) and 

steep hilly grassland (Lower 

unit) 35 miles east of Gilroy 

and northeast of Highway 59. 

Provides habitat for wild pigs, black-tailed 

deer, gray fox, and over 100 species of birds. 

San Luis Reservoir, 

Los Banos Reservoir, 

O’Neil Forebay, and 

Castle Reservoir 

CA State 

Parks 

Large water bodies in Merced 

County. 

Support perennial and seasonal wetland and 

riparian communities along their edges. 
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Vernal Pools 

Vernal pools are unique seasonal wetlands.  They are shallow depressions that occur in annual grasslands and 

support a rich variety of native plant, vertebrate, and invertebrate species. Northern Claypan vernal pools are 

scattered throughout the county in the lower elevations of the main San Joaquin Valley.  Vernal pools 

sometimes occur in association with tributaries of waterways such as the Merced and Chowchilla rivers, and 

the San Joaquin River, which roughly bisects the county.  Whereas non-native plants dominate most grassland 

in the county, a rich variety of native plant species dominate vernal pools.  Due to the rapid disappearance of 

California’s vernal pools, most species occurring there, including many native species, are considered 

sensitive and many have special status.   

These unique seasonal wetlands typically are inundated only during the rainy season; the vegetation is 

composed of wetland-adapted annual grasses and forbs. Vernal pools in Merced County are rich in species 

composition and contain many species that are found nowhere else.   

The most threatened ecosystem in the state (Stone 1990), vernal pools are vulnerable to destruction because 

they most often occur on flat, easily developed, easily accessible land (Cheatham 1976).  Between 1987 and 

1997, over 30,000 acres of vernal pools disappeared, nearly 3,032 acres per year.  More than half of all vernal 

pools loss during that time period in California occurred in Merced County (Holland 1998). Pursuant to the 

FESA, the USFWS designated a total of 147,638 acres in Merced County as critical habitat for listed vernal 

pool crustaceans (longhorn fairy shrimp, conservancy fairy shrimp, vernal pool fairy shrimp, and vernal pool 

tadpole shrimp) and vernal pool plants (Hoover’s spurge, fleshy owl’s clover, Colusa grass, Greene’s tuctoria, 

hairy Orcutt grass, and San Joaquin Orcutt grass) in August 2005 (50 CFR part 17). The vernal pool complex 

in eastern Merced County contains the largest populations of fleshy owl’s clover in the state, over 40 percent 

of all known Colusa grass occurrences, and more documented occurrences of vernal pool fairy shrimp and 

vernal pool tadpole shrimp than any other area throughout the species’ range (CNDDB 2006).   

Vernal pools are also an important breeding habitat for several amphibian and reptile species that depend on 

these temporary water bodies for successful reproduction. During the wet season when vernal pools are 

inundated, waterbirds commonly forage on the many invertebrate and amphibian larvae found in this habitat.  

These bird species include killdeer, black-necked stilts, American avocets, great egrets, and greater 

yellowlegs (Vollmar 2002). 

Well-known pool complexes within the county occur in the San Luis NWR and on Sandy Mush Road 

(Keeler-Wolf 1998). A 60,000+ acre unit of vernal pool grassland in eastern Merced County along the border 

of Mariposa County contains almost 15 percent of all remaining vernal pool habitats in the Central Valley and 

40 percent of vernal pool habitats along the eastern margin of the San Joaquin Valley.  Within this unit is the 

largest block of pristine, high-density vernal pool grasslands remaining in California.  The California Wildlife 

Conservation Board (WCB) has supported two major conservation efforts in Merced County aimed at 

preserving vernal pool grassland habitat (WCB 2009).  The California Rangeland Trust and The Nature 

Conservancy (TNC) are working with area ranchers to protect more than 60,000 acres of the East Merced 

Vernal Pool Grasslands (EMVPG). As of 2011 the EMVPG program has purchased conservation easements 

on over 8800 acres of private ranchland in eastern Merced County (California Rangeland Trust 2011). With 

funding from the WCB and private donations, lands under conservation easement within the EMVPG 

preserves continue to be privately owned and remain on the County tax records.  Landowners surrender only 

their right to subdivide their property or change the primary use of the land (California Rangeland Trust 

2009).  Current grazing practices on the ranches are consistent with vernal pool management needs. TNC has  
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Source: California Natural Diversity Database, 2009 

TABLE 8-10 
Special-Status Species Potentially Occurring in Merced County Vernal Pools 

Common Name Scientific Name Common Habitat 

Listing Status 

F
e
d

e
ra

l 

S
ta

te
 

C
D

F
G

 

C
N

P
S

 

PLANTS 

Succulent owl’s clover Castilleja campestris ssp. 

succulenta 

Vernal pools 
T E - 1B 

Hoover’s spurge Chamaesyce hooveri Vernal pools T - - 1B 

Dwarf downingia Downingia pusilla Vernal pools - - - 2 

Delta button-celery Eryngium racemosum Vernal pools SC E - 1B 

Spiny-sepaled button celery Eryngium spinosepalum Vernal pools - - - 1B 

Bogg’s lake hedge hyssop Gratiola heterosepala Vernal pools - E - 1B 

Pinchusion navarretia Navarretia myersii Vernal pools - - - 1B 

Shining navarretia Navarretia nigelliformis ssp. 

radians 

Vernal pools 
- - - 1B 

Colusa grass Neostapfia colusana Vernal pools T E - 1B 

San Joaquin Valley Orcutt grass Orcuttia inaequalis Vernal pools T E - 1B 

Hairy Orcutt grass Orcuttia pilosa Vernal pools E E - 1B 

Wright’s trichocoronis Trichocoronis wrightii Vernal pools - - - 2 

Greene’s tuctoria Tuctoria greenei Vernal pools E R - 1B 

Prostrate navarretia Navarretia prostrata Vernal pools / grasslands - - - 1B 

ANIMALS 

Invertebrates 

Molestan blister beetle Lytta molesta Dried vernal pools - - - - 

Conservancy fairy shrimp Branchinecta conservatio Vernal pools E - - - 

Longhorn fairy shrimp Branchinecta longiantenna Vernal pools E    

Vernal pool fairy shrimp Branchinecta lynchi Vernal pools T - - - 

Midvalley fairy shrimp Branchinecta mesovallensis Vernal pools - - - - 

Vernal pool tadpole shrimp Lepidurus packardi Vernal pools E - - - 

California linderiella Linderiella occidentalis Vernal pools NONE 



Merced County General Plan 

Merced County General Plan Page 8-84 November 30, 2012 

Revised Draft Background Report 

been concentrating on two principal areas along the Highway 140 corridor leading to Yosemite and the area 

north of Lake Yosemite, around the UC Merced campus (TNC 2006). TNC plans to form a core reserve area 

by acquiring conservation easements on a network of strategically located private properties. TNC is 

cooperating with the University of California to establish a rangeland management and easement monitoring 

program to ensure the long-term health of the grasslands and vernal pools in the area. As of 2011, over 25,000 

acres of vernal pool grassland have been placed in permanent conservation easement as part of the mitigation 

for construction of UC Merced.  

Fourteen species of special-status plants and eight species of special-status animals are known to occur in 

vernal pools in Merced County. Table 8-10 lists special status plant and animal species potentially found in 

the vernal pool habitats of Merced County. 

Woodlands 

Foothill Oak Woodland  

Foothill oak woodland occurs in mid-to-upper elevations and is a community dominated by grey pine, interior 

live oak, valley oak, and blue oak. The woodland understory is a mix of annual grassland species and shrubs 

from adjacent chaparral communities. This habitat provides essential breeding, foraging, and cover for most 

of the wildlife species common to the region. The upper canopy provides nesting, foraging, and cache sites 

for many birds, such as Lewis’ woodpecker, acorn woodpecker, northern flicker, oak titmouse, western 

bluebird, mourning dove, and red-tailed hawk; and the understory shrub layer provides habitat for other 

common bird species, such as golden-crowned and white-crowned sparrows, and small mammals, such as 

dusky- footed woodrat. Foothill woodland transitions to chaparral or annual grassland at lower elevations. 

Juniper Woodlands 

Juniper woodlands grow along the dry slopes of the inner canyon foothill region of the county. This habitat is 

dominated by California juniper with an understory of annual grassland vegetation. Juniper woodlands 

provide wintering habitat for a variety of wildlife species. Juniper berries are an important food source for 

numerous bird species, including Townsend’s solitaire. Juniper foliage can be consumed by several wildlife 

species and may provide an important food source during harsh winters. The annual grassland understory of 

juniper woodlands provides forage and refuge habitat for several reptile and small mammal species, including 

California coachwhip, yellow-bellied racer, western fence lizard, pocket mouse, deer mouse, striped skunk, 

and Audubon’s cottontail. Table 8-11 lists special status plant and animal species potentially found in the 

woodland habitats of Merced County.  
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TABLE 8-11 
Special-Status Species Potentially Occurring in Merced County Woodlands 

Common Name Scientific Name Common Habitat 

Listing Status 
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PLANTS       

Rayless ragwort Senecio aphanactis Chaparral, woodlands - - - 2 

Arcuate bush mallow Malacothamnus arcuatus Cismontane woodland - - - 1B 

Lemmon’s jewelflower Caulanthus coulteri var. lemmonii Grassland / pinon-juniper 

woodland 

- - - 1B 

Hartweg’s golden sunburst Pseudobahia bahiifolia Grasslands, woodlands FE E - 1B 

ANIMALS 

Birds 

Costa’s hummingbird Calypte costae Chaparral / scrubland - - - - 

Hermit warbler Dendroica occidentalis Conifer forest - - -  

Olive-sided flycatcher Contopus cooperi Forest / woodland BC - - - 

Lark sparrow Chondestes grammacus Grassland / chaparral / oak 

woodland 

- - - - 

Short-eared owl Asio flammeus Grassland / oak woodland / 

wetland 

- - SC - 

White-tailed kite Elanus leucurus Grassland / riparian / cropland - - FP - 

Long-billed curlew Numenius americanus Grassland / riparian / lakes, 

rivers 

BC  SC - 

Long-eared owl Asio otus Grassland / riparian / oak 

woodland 

- - SC - 

Merlin Falco columbarius Grassland / riparian/  oak 

woodland 

- - SC - 

Pacific slope flycatcher Empidonax difficilis Moist woodlands - - - - 

Lewis woodpecker Melanerpes lewis Oak savannah BC - - - 

Lawrence’s goldfinch Carduelis lawrencei Oak woodland BC - - - 

Cooper’s hawk Accipiter cooperi Oak woodland / grassland/ 

riparian 

- - SC - 

Sharp-shinned hawk Accipiter striatus Oak woodland/ grassland / 

riparian 

- - SC - 

Vaux swift Chaetura vauxi Redwood and Douglas fir forests - - SC - 
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TABLE 8-11 
Special-Status Species Potentially Occurring in Merced County Woodlands 

Common Name Scientific Name Common Habitat 

Listing Status 

F
e
d

e
ra

l 

S
ta

te
 

C
D

F
G

 

C
N

P
S

 

Rufous hummingbird Selasphorus rufus Riparian / forest - - -  

Ferruginous hawk Buteo regalis Riparian / grassland / oak 

woodland 

BC - SC - 

American peregrine falcon Falco peregrinus anatum Riparian/ wetlands / woodlands - - SC 

FP 

 

Bewick’s wren Thryomanes bewickii Shrubland /woodland / conifer - - - - 

Loggerhead shrike Lanius ludovicianus Woodland / cropland / grassland - - SC  

Mammals 

Small-footed myotis bat Myotis ciliolabrum Arid woodlands near water - - - - 

Spotted bat Euderma maculatum Desert / grassland / mixed 

conifers 

- - SC - 

Pallid bat Antrozous pallidus Grassland / woodland / 

shrubland 

- - SC - 

Fringed myotis bat Myotis thysanodes Hardwood forest - - - - 

Long-legged myotis bat Myotis volans Woodland / forest - - - - 

Greater western mastiff bat Eumops perotis californicus Woodland / grassland/ urban - - SC - 

Long-eared myotis bat Myotis evotis Woodland /forest - - - - 

Source: California Natural Diversity Database, 2009 

Alkali Scrub.  Many freshwater marshes in Merced County are strongly alkaline.  These wetland habitats are 

intermittently flooded and saturated. The water chemistry is hypersaline and supports an herbaceous wetland 

community tolerant of alkaline conditions. The dominant plants are alkali heath, alkali sacaton, saltgrass, 

greasewood, and iodine bush. These plants are usually shrubs less than six feet tall. In scrub communities the 

actual cover of shrubs may be dense or sparse, and the ground cover often consists of grasses and forbs 

typical of grassland communities. In the San Joaquin Valley, scrubs occur in alkali sinks, on alluvial fans, on 

dune remnants, in riparian areas, and in arid uplands.  

TABLE 8-12 
Special-Status Species Potentially Occurring in Merced County Chaparral, 2009 
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Common Name Scientific Name Common Habitat 

Listing Status 
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PLANTS 

Chaparral harebell  Campanula exigua  Chaparral - - - 1B 

Rayless ragwort Senecio aphanactis Chaparral, woodlands - - - 2 

ANIMALS 

Reptiles 

California horned lizard Phrynosoma coronatum 

frontale 

Sandy washes/ scrub - - SC - 

Silvery legless lizard Anniella pulchra pulchra Sparsely vegetated 

grasslands/ scrub 

- - SC - 

Blunt-nosed leopard lizard Gambelia sila Sparsely vegetated 

grasslands/ scrub 

E E - - 

San Joaquin whipsnake Masticophi flagellum ruddocki Sparsely vegetated 

grasslands/ scrub 

- - SC - 

Birds       

Costa’s hummingbird Calypte costae Chaparral / scrubland - - - - 

Lark sparrow Chondestes grammacus Grassland / chaparral / oak 

woodland 

- - - - 

California horned lark Eremophila alpestris Grasslands/ fallow fields - - SC - 

Burrowing owl Athene cunicularia Grasslands/ scrub - - SC - 

Bell’s sage sparrow Amphispiza belli belli Scrubland B

C 

- SC - 

Brewer’s sparrow Spizella breweri Shrubland / cropland SC - -  

Bewick’s wren Thryomanes bewickii Shrubland /woodland / 

conifer 

- - - - 

Mammals       

Pallid bat Antrozous pallidus Grassland / woodland / 

shrubland 

- - SC - 

Giant kangaroo rat Dipodomys ingens Grasslands/ scrub E E - - 

Fresno kangaroo rat Dipodomys nitratoides exilis Grasslands/ scrub E E - - 

Source: California Natural Diversity Database, 2009 

 

Chaparral. Chaparral typically occurs on the drier slopes of the foothill region and is a community 

characterized by drought-resistant shrubs. Dominant plant species in chaparral communities in the county 



Merced County General Plan 

Merced County General Plan Page 8-88 November 30, 2012 

Revised Draft Background Report 

include several manzanita species, buckbrush, black sage, and chamise. The herbaceous understory varies 

depending on the density of shrub cover, and typically includes native grasses and wildflowers. Chaparral 

plants provide browse, berries, and seeds for a variety of birds, such as California quail, northern 

mockingbird, American robin, hermit thrush, rufous-sided towhee, California towhee, dark-eyed junco, and 

golden-crowned sparrow. Insectivorous birds, such as orange-crowned warbler, bushtit, and Bewick’s wren, 

feed on insects in chaparral foliage. Many bird species also find nesting and roosting sites and protection from 

predators in chaparral habitats. Numerous rodents inhabit chaparral habitats, and deer, rabbits, and hares make 

extensive use of chaparral sources of food and cover. In addition, chaparral provides foraging and refuge 

habitat for other mammals and reptiles, including gray fox, coyote, deer mouse, western fence lizard, western 

rattlesnake, and gopher snake. Table 8-12 lists special status plant and animal species potentially found in the 

chaparral habitats of Merced County.  

Riparian Woodland. A variety of riparian habitats occur along creeks and rivers in the county. Riparian 

woodland communities have developed along the county’s three main rivers (San Joaquin, Chowchilla, and 

Merced rivers, see Figure 8-14). The riparian vegetation composition varies along the different county waters, 

but generally consists of willows, Fremont’s cottonwood, valley oak, box elder, black walnut, and Oregon 

ash. Despite widespread disturbance resulting from urbanization, agricultural conversion, and grazing, 

riparian habitats remain important wildlife resources because of their scarcity regionally and statewide and 

because the riparian community is used by a large variety of wildlife species.  

This habitat supports abundant aquatic and terrestrial invertebrates that are prey for amphibians and reptiles, 

such as common garter snakes, western skinks, and ringneck snakes.  The valley elderberry longhorn beetle 

(FT) is found in riparian woodland habitats throughout Merced County. The invertebrates are also prey for 

many species of insectivorous birds.  A 2006 bird survey of the riparian corridor of the Merced River reported 

a total of 127 bird species, including common species such as yellow-rumped warbler, ruby-crowned kinglet, 

cedar waxwing, spotted towhee, tree swallow, starling, and acorn woodpecker (Stillwater Sciences 2007). 

Tricolored blackbirds (CSC) are colonial nesters that nest in dense riparian areas. Small mammals found in 

riparian habitats include shrews, voles, bats, and mice. Sensitive Listed species known to occur in the riparian 

corridors of Merced County include the riparian woodrat (FE/CSC), riparian brush rabbit (FE/CE). Raptors 

that nest in large riparian trees include great-horned owls, red-tailed hawks, and American kestrels. The 2006 

Merced River bird survey recorded the white-tailed kite (proposed for listing under the FESA), and 

Swainson’s hawk (CT) (Stillwater Sciences 2007).  Cavity-dependent species such as woodpeckers, bats, 

squirrels, and raccoons require mature stands of trees. Striped skunks, red foxes, gray foxes, and badgers 

forage in riparian habitats and use them for cover and travel.   
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Rivers and Streams 

Fish use the major rivers in Merced County, the San Joaquin, the Merced, and the Chowchilla, for spawning, 

rearing, and migration.  Anadromous fish hatch in fresh water, migrate to salt water to grow and mature, and 

return to spawn in freshwater streams.  Anadromous fish species, including salmonids, sturgeon, Sacramento 

splittail, and lamprey may migrate into some or all of the major rivers to reach spawning grounds upstream.  

In the San Joaquin River, anadromous fish head upstream towards spawning grounds in the Merced River.  

Juveniles of these anadromous species migrate downstream in the winter and spring when flows are high and 

water temperatures are cold.  Striped bass, threadfin shad, and American shad also migrate into rivers to 

spawn; spawning runs occur in spring and summer and their semi-buoyant eggs float downstream soon 

afterwards.  

Numerous tributaries to the major rivers, as well as agricultural drainages, flow through the county and also 

provide habitat for common fish species. Historically, the seasonal flooding that covered the flood basins 

provided spawning and rearing habitat for many fish species, including Sacramento splittail and native 

anadromous species such as chinook salmon and steelhead (McBain and Thrush, Inc. (eds) 2002). Sacramento 

splittail specialize in spawning and rearing in floodplain habitats, However, today (2011) most floodplain 

habitats have been converted to agriculture throughout Merced County.   

The San Joaquin River, dammed for hydroelectric power and irrigation diversions since 1942, once nourished 

one of the richest ecosystems in California. All fish in the San Joaquin River are impacted by poor water 

quality since most of the flow in the lower San Joaquin River is “return flow” from agricultural operations in 

the San Joaquin Valley. With the construction of levees and dams, fish passage in the upper San Joaquin 

River became limited. The extensive network of canals, bypasses, dams, and diversions has caused stretches 

of the San Joaquin River to dry up completely during part of the year. The network also has led fish into 

systems with no spawning habitat. Spring-run chinook salmon has been eliminated from the San Joaquin 

River, and the habitat available for fall-run Chinook salmon and steelhead has been drastically reduced 

(McBain and Thrush, Inc. (eds) 2002). Native species recently documented in the San Joaquin River near the 

confluence with the Merced River include Sacramento sucker, prickly sculpin, hitch, Sacramento blackfish, 

Sacramento pikeminnow, Sacramento splittail and tule perch. Many non-native fish are present in this portion 

of the river including pumpkinseed and spotted bass (San Joaquin River Restoration Program EIS 2011). 

Recent legal efforts worked towards restoring this natural resource, including a 2006 court settlement that 

adjusted flows from the San Joaquin River to provide continuous flows to the delta and restore a naturally 

reproducing chinook salmon population below Friant Dam.  As of 2011, The San Joaquin River Restoration 

Program is a major, comprehensive river restoration project. The two primary goals of the program are: 

restoring robust, self-sustaining populations of salmon and other fish below Friant Dam and minimizing the 

water supply impacts to farmers. In 2009 the first restoration flows were released from Friant Dam down the 

San Joaquin River and in March 2010, for the first time in a non-flood year in 60 years, San Joaquin River 

flows from Friant Dam reached the river’s confluence with the Merced River and then on to the Delta (Water 

Education Foundation 2011). Permanent flows must be established by 2013 in order to restore the river to its 

full potential as both a natural and recreational amenity to the county.  

The lower Merced River has been subjected to multiple impacts since the early 1900s, including the 

construction of four upstream dams, water regulation for flood control and diversion, and intensive gold 

dredging. These impacts have resulted in: disconnection of the lower river from the upper river and exclusion 

of native salmon and trout from their former spawning and rearing grounds; reduced flood flows at 20 percent 

of historical levels, and altered seasonal distribution of high and low flows, which hinder physical river 
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processes and reduce the quantity and quality of salmon spawning areas and other channel and floodplain 

habitats; and dredger tailing “levees” which confine the river and prevent natural periodic floodplain 

inundation (Stillwater Sciences 2007). Many areas once dredged for gold are largely devoid of native 

vegetation, provide limited amounts of poor quality habitat for fish and wildlife, and are left with a river 

constrained in its natural functions.  Some areas of the lower Merced River are less disturbed, with basic river 

morphology similar to historic patterns.  A 2006 study of the lower Merced River recorded a total of 26 

different fish species, including 23 resident fish species and three (3) anadromous (ocean going) species. 

Anadromous fish observed during 2006 surveys were the native Chinook salmon and Pacific lamprey, and the 

introduced striped bass.  The most common native resident fish species observed was the Sacramento sucker.  

Introduced species such as carp, mosquito fish, large mouth bass, and smallmouth bass were abundant 

(Stillwater Sciences 2007).  

The Chowchilla River has been largely dewatered since the 1975 construction of the Buchanan Dam (McBain 

and Thrush, Inc. (eds) 2002).   The water of the Chowchilla River is mostly held in Eastman Lake in Madera 

County.  Downstream of Eastman Lake, the Chowchilla’s water is diverted into the Berenda and Ash 

Sloughs. These sloughs offer limited wildlife habitat for common species such as herons, egrets, grebes, and 

bullfrogs.  

Historically, steelhead sustained annual runs up the San Joaquin and Merced rivers. The construction and 

operation of water development facilities and other causes of habitat loss and degradation substantially 

reduced steelhead to remnant levels. Currently, no significant, viable, naturally produced steelhead 

populations exist in the San Joaquin River system. Sporadic runs occur up the Merced River.  The 

commercial and recreational salmon fishery is a highly valued part of the cultural and natural heritage of the 

Central Valley. 

Because of historic and continuing habitat loss, riparian habitats represent uncommon plant communities, 

both regionally and statewide. These communities provide essential habitat functions and values for many 

native species. For this reason, riparian habitat has been designated by the CDFG as a critical primary habitat 

(UC Davis WHC 2005). Land conversion practices and flood control projects have been identified as the 

primary causes of riparian habitat loss. An estimated 13,688 acres of riparian habitat remain in Merced 

County. 

Table 8-13 lists special status plant and animal species potentially found in the riparian habitats of Merced 

County. 
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TABLE 8-13 
Special-Status Species Potentially Occurring in or near Merced County Rivers, 2009 

Common Name Scientific Name Common Habitat 

Listing Status 
a,b 

F
e
d

e
ra

l 

S
ta

te
 

C
D

F
G

 

C
N

P
S

 

PLANTS 

Four-angled spikerush Eleocharis quadrangulata Marshes - - - 2 

Slender-leaved pondweed Potamogeton filiformis Marshes - - - 2 

Sandford’s arrowhead Sagittaria sandfordi Marshes SC - - 1B 

Animals       

Invertebrates 

Valley elderberry longhorn 

beetle 

Desmocerus californicus 

dimorphus 

Foothill riparian T - - - 

ANIMALS 

Fish 

San Joaquin Valley roach Lavinia symmetricus Intermittent, perennial 

streams 

- - SC - 

Central Valley fall/late fall run 

Chinook 

Oncorhynchus tshawytscha Pacific Ocean / coastal 

streams and rivers 

SC - SC - 

Green sturgeon Acipenser medirostris Pacific Ocean / estuaries of 

rivers 

SC - SC - 

Pacific lamprey Lampetra tridentata Pacific Ocean / estuaries of 

rivers 

- - - - 

Central Valley steelhead Oncorhynchus mykiss Rivers T    

Sacramento splittail Pogonichythys microlepidotus Rivers T  SC  

Kern brook lamprey Lampetra hubbsi Rivers/ streams - - SC - 

Hardhead Mylopharodon conocephalus Rivers/ streams - - SC - 

Longfin smelt Spirinchus thaleichthys Saline waters in bays and 

estuaries 

- - SC - 

Delta smelt Hypomesus transpacificus San Joaquin Delta T T   

River lamprey Lampetra ayresi San Joaquin –Sacramento 

Delta 

- - SC - 

Amphibians 

Foothill yellow-legged frog Rana boylii Rivers/ streams - - SC - 
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Reptiles 

Giant garter snake Thamnophis gigas Ditches/ canals/ marshes T T - - 

Western pond turtle Clemmys marmorata Rivers/ streams/ marshes - - SC - 

Birds 

Yellow rail Coturnicops noveboracensis Freshwater marsh / meadow - - SC - 

White-tailed kite Elanus leucurus Grassland / riparian / 

cropland 

- - FP - 

Long-billed curlew Numenius americanus Grassland / riparian / lakes, 

rivers 

BC  SC - 

Long-eared owl Asio otus Grassland / riparian / oak 

woodland 

- - SC - 

Merlin Falco columbarius Grassland / riparian/  oak 

woodland 

- - SC - 

Northern harrier Circus cyaneus Grasslands - - SC - 

Double-crested cormorant Phalacrocorax auritus Lakes / rivers - - SC  

Black-crowned night heron Nycticorax nycticorax Lakes / rivers / wetlands - - - - 

Greater sandhill crane Grus Canadensis tabida Lakes / wetlands / grasslands - ST FP - 

American white pelican Pelecanus erythrorhynchos Lakes /rivers - - SC - 

Tri-colored blackbird Agelaius tricolor Marshes - - SC - 

Sharp-shinned hawk Accipiter striatus Oak woodland/ grassland / 

riparian 

- - SC - 

Bald eagle Haliaeetus leucocephalus Reservoirs/ large rivers T E - - 

Rufous hummingbird Selasphorus rufus Riparian / forest - - -  

Ferruginous hawk Buteo regalis Riparian / grassland / oak 

woodland 

BC - SC - 

Swainson’s hawk Buteo swainsoni Riparian / Grasslands - T - - 

Great egret Ardea alba Riparian / grasslands / 

wetlands / croplands 

- - - - 

Great blue heron Ardea herodias Riparian / grasslands / 

wetlands / croplands 

- - - - 

Little willow flycatcher Empidonax traillii brewsteri Riparian / rivers / meadows - - - - 
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Bank swallow Riparia riparia Riparian/ lakes - ST - - 

American peregrine falcon Falco peregrinus anatum Riparian/ wetlands / 

woodlands 

- - SC CP 

Wood stork Mycteria americana Rivers / lakes - - SC - 

Golden eagle Aquila chrysaetos Wetland / grassland BC - FP - 

American bittern Botaurus lentiginosus Wetlands SC - - - 

Black tern Chlidonias niger Wetlands - - - - 

Western least bittern Ixobrychus exilis hesperis Wetlands - - SC - 

White-faced ibis Plegadis chihi Wetlands - - SC - 

Yellow-headed blackbird  Xanthocephalus xanthocephalus Wetlands / grasslands - - - - 

Loggerhead shrike Lanius ludovicianus Woodland / cropland / 

grassland 

- - SC  

Mammals 

Pale big-eared bat Corynorhinus (Plecotus)  

townsendii 

Mesic - - SC - 

Townsend’s western big-eared 

bat 

Corynorhinus townsendii 

townsendii 

Mesic - - SC - 

Yuma myotis Myotis yumanensis Mesic - - - - 

Riparian brush rabbit Sylvilagus bachmani riparius Riparian scrub E E   

Riparian woodrat Neotoma fuscipes riparia Riparian woodland E  SC  

Source: California Department of Fish and Game Natural Diversity Database (CNDDB), 2011 

Special Status Species 

The following Table 8-14 lists all special status species occurring in Merced County as documented in the 

California Diversity Data Base (CNDDB).  The locations of known occurrences of these species within the 

county according to the CNDDB are depicted on Figure 8-15. 
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PLANTS 

Henderson’s bent grass Agrostis hendersonii Wetlands SC - - 3 

Alkali milk-vetch Astragalus tener var. tener Wetlands - - - 1B 

Heartscale Atriplex cordulata Grasslands SC - - 1B 

Brittlescale Atriplex depressa Grasslands - - - 1B 

San Joaquin saltbush Atriplex joaquiniana Grasslands SC - - 1B 

Lesser saltscale Atriplex minuscula Grasslands - - - 1B 

Persistent-fruited saltscale Atriplex persistens Grasslands - - - 1B 

Subtle orache Atriplex subtilis Grasslands - - - 1B 

Lost Hills crownscale Atriplex vallicola Wetlands SC - - 1B 

Hoover’s calycadenia Calycadenia hooveri Grasslands SC - - 1B 

Succulent owl’s clover Castilleja campestris ssp. 

succulenta 

Wetlands T E - 1B 

Lemmon’s jewelflower Caulanthus coulteri var. lemmonii Grassland / pinon-juniper 

woodland 

- - - 1B 

Hoover’s spurge Chamaesyce hooveri Wetlands T - - 1B 

Chaparral harebell  Campanula exigua Chaparral - - - 1B 

Beaked clarkia Clarkia rostrata Grasslands SC - - 1B 

Hispid bird’s beak Cordylanthus mollis ssp. hispidus Grasslands SC - - 1B 

Hospital Canyon larkspur Delphinium californicum ssp 

interius 

Grassland - - - 1B 

Recurved larkspur Delphinium recurvatum Grasslands SC - - 1B 

Dwarf downingia Downingia pusilla Wetlands - - - 2 

Four-angled spikerush Eleocharis quadrangulata Marshes - - - 2 

Round-leaved filaree Erodium macrophyllum Grasslands - - - 2 

Delta button-celery Eryngium racemosum Wetlands SC E - 1B 

Spiny-sepaled button celery Eryngium spinosepalum Wetlands - - - 1B 

Bogg’s lake hedge hyssop Gratiola heterosepala wetlands - E - 1B 

Hollisteria  Hollisteria lanata Grasslands - - - - 

Arcuate bush mallow Malacothamnus arcuatus Cismontane woodland - - - 1B 
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Merced monardella Monardella leucocephala Grasslands SC - - 1A 

Pincushion navarretia Navarretia myersii Wetlands - - - 1B 

Shining navarretia Navarretia nigelliformis ssp. 

radians 

Wetlands - - - 1B 

Prostrate navarretia Navarretia prostrata Wetlands / grasslands - - - 1B 

Colusa grass Neostapfia colusana Wetlands T E - 1B 

San Joaquin Valley Orcutt grass Orcuttia inaequalis Wetlands T E - 1B 

Hairy Orcutt grass Orcuttia pilosa Wetlands E E - 1B 

Merced phacelia Phacelia ciliata var. opaca Grasslands SC - - 1B 

Slender-leaved pondweed Potamogeton filiformis Marshes - - - 2 

Hartweg’s golden sunburst Pseudobahia bahiifolia Grasslands, woodlands E E - 1B 

San Joaquin adobe sunburst Pseudobahia peirsonii Grasslands T E - 1B 

Sandford’s arrowhead Sagittaria sandfordi Marshes SC - - 1B 

Rayless ragwort Senecio aphanactis Chaparral, woodlands - - - 2 

Arburua Ranch jewel-flower Streptanthus insignis ssp. lyonii Serpentine, coastal scrub 

 

- - - 1B 

Wright’s trichocoronis Trichocoronis wrightii Wetlands - - - 2 

Greene’s tuctoria Tuctoria greenei Wetlands E R - 1B 

ANIMALS 

Invertebrates 

Ciervo aegialian scarab beetle  Aegialia concinna Sand dunes - - - - 

Valley elderberry longhorn 

beetle 

Desmocerus californicus 

dimorphus 

Foothill riparian T - - - 

Conservancy fairy shrimp Branchinecta conservatio Wetlands E - - - 

Vernal pool fairy shrimp Branchinecta lynchi Wetlands T - - - 

Midvalley fairy shrimp Branchinecta mesovallensis Wetlands - - - - 

Vernal pool tadpole shrimp Lepidurus packardi Wetlands E - - - 

Longhorn fairy shrimp Branchinecta longiantenna Wetlands E    

California linderiella Linderiella occidentalis Wetlands  

Molestan blister beetle Lytta molesta Dried vernal pools - - - - 
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San Joaquin dune beetle Voelus (Coelus) gracilis Sand dunes - - - - 

Fish 

Green sturgeon Acipenser medirostris Pacific Ocean / estuaries 

of rivers 

SC - SC - 

Delta smelt Hypomesus transpacificus San Joaquin Delta T T   

River lamprey Lampetra ayresi San Joaquin –

Sacramento Delta 

- - SC - 

Kern brook lamprey Lampetra hubbsi Rivers/ streams - - SC - 

Pacific lamprey Lampetra tridentata Pacific Ocean / estuaries 

of rivers 

- - - - 

San Joaquin Valley roach Lavinia symmetricus Intermittent, perennial 

streams 

- - SC - 

Hardhead Mylopharodon conocephalus Rivers/ streams - - SC - 

Central Valley fall/late fall run 

Chinook 

Oncorhynchus tshawytscha Pacific Ocean / coastal 

streams and rivers 

SC - SC - 

Central Valley steelhead Oncorhynchus mykiss Rivers T    

Sacramento splittail Pogonichythys microlepidotus Rivers T  SC  

Longfin smelt Spirinchus thaleichthys Saline waters in bays and 

estuaries 

- - SC - 

Amphibians 

Foothill yellow-legged frog Rana boylii Rivers/ streams - - SC - 

California red-legged frog Rana draytonii Wetlands T - SC - 

Western spadefoot toad  Scaphiopus (=Spea) hammondii Wetlands - - SC - 

California tiger salamander Ambystoma californiense Wetlands E - SC - 

Reptiles 

Western pond turtle Clemmys marmorata Rivers/ streams/ marshes - - SC - 

Blunt-nosed leopard lizard Gambelia sila Sparsely vegetated 

grasslands/ scrub 

E E - - 

California horned lizard Phrynosoma coronatum frontale Sandy washes/ scrub - - SC - 

Silvery legless lizard Anniella pulchra pulchra Sparsely vegetated 

grasslands/ scrub 

- - SC - 
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Giant garter snake Thamnophis gigas Ditches/ canals/ marshes T T - - 

San Joaquin whipsnake Masticophi flagellum ruddocki Sparsely vegetated 

grasslands/ scrub 

- - SC - 

Birds 

Cooper’s hawk Accipiter cooperi Oak woodland / 

grassland/ riparian 

- - SC - 

Sharp-shinned hawk Accipiter striatus Oak woodland/ grassland 

/ riparian 

- - SC - 

Tri-colored blackbird Agelaius tricolor Marshes - - SC - 

Golden eagle Aquila chrysaetos Wetland / grassland BC - FP - 

Grasshopper sparrow Ammodramus savannarum Grasslands on moderate 

slopes 

- - - - 

Bell’s sage sparrow Amphispiza belli belli Scrubland BC - SC - 

Great egret Ardea alba Riparian / grasslands / 

wetlands / croplands 

- - - - 

Great blue heron Ardea herodias Riparian / grasslands / 

wetlands / croplands 

- - - - 

Short-eared owl Asio flammeus Grassland / oak 

woodland / wetland 

- - SC - 

Long-eared owl Asio otus Grassland / riparian / oak 

woodland 

- - SC - 

Burrowing owl Athene cunicularia Grasslands/ scrub - - SC - 

American bittern Botaurus lentiginosus Wetlands SC - - - 

Ferruginous hawk Buteo regalis Riparian / grassland / oak 

woodland 

BC - SC - 

Swainson’s hawk Buteo swainsoni Riparian / Grasslands - T - - 

Costa’s hummingbird Calypte costae Chaparral / scrubland - - - - 

Lawrence’s goldfinch Carduelis lawrencei Oak woodland BC - - - 

Vaux swift Chaetura vauxi Redwood and Douglas 

fir forests 

- - SC - 

Mountain plover Charadius montanus Grasslands/ agricultural 

fields 

- - SC - 
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Black tern Chlidonias niger Wetlands - - - - 

Lark sparrow Chondestes grammacus Grassland / chaparral / 

oak woodland 

- - - - 

Olive-sided flycatcher Contopus cooperi Forest / woodland BC - - - 

Yellow rail Coturnicops noveboracensis Freshwater marsh / 

meadow 

- - SC - 

Northern harrier Circus cyaneus Grasslands - - SC - 

Hermit warbler Dendroica occidentalis Conifer forest - - -  

White-tailed kite Elanus leucurus Grassland / riparian / 

cropland 

- - FP - 

Pacific slope flycatcher Empidonzx difficilis Moist woodlands - - - - 

Little willow flycatcher Empidonax traillii brewsteri Riparian / rivers / 

meadows 

- - - - 

California horned lark Eremophila alpestris Grasslands/ fallow fields - - SC - 

Merlin Falco columbarius Grassland / riparian/  oak 

woodland 

- - SC - 

Prairie falcon  Falco mexicanus Grasslands - - SC - 

American peregrine falcon Falco peregrinus anatum Riparian/ wetlands / 

woodlands 

- FP SC   

Greater sandhill crane Grus Canadensis tabida Lakes / wetlands / 

grasslands 

- T FP - 

Bald eagle Haliaeetus leucocephalus Reservoirs/ large rivers T E - - 

Western least bittern Ixobrychus exilis hesperis Wetlands - - SC - 

Loggerhead shrike Lanius ludovicianus Woodland / cropland / 

grassland 

- - SC  

Lewis woodpecker Melanerpes lewis Oak savannah BC - - - 

Wood stork Mycteria americana Rivers / lakes - - SC - 

Long-billed curlew Numenius americanus Grassland / riparian / 

lakes, rivers 

BC  SC - 

Black-crowned night heron Nycticorax nycticorax Lakes / rivers / wetlands - - - - 

American white pelican Pelecanus erythrorhynchos Lakes /rivers - - SC - 
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White-faced ibis Plegadis chihi Wetlands - - SC - 

Double-crested cormorant Phalacrocorax auritus Lakes / rivers - - SC  

Bank swallow Riparia riparia Riparian/ lakes - ST - - 

Rufous hummingbird Selasphorus rufus Riparian / forest - - -  

Brewer’s sparrow Spizella breweri Shrubland / cropland SC - -  

Bewick’s wren Thryomanes bewickii Shrubland /woodland / 

conifer 

- - - - 

Yellow-headed blackbird  Xanthocephalus xanthocephalus Wetlands / grasslands - - - - 

Mammals 

San Joaquin antelope squirrel Ammospermophilus nelsoni Sparsely vegetated 

grasslands 

- T - - 

Pallid bat Antrozous pallidus Grassland / woodland / 

shrubland 

- - SC - 

Pale big-eared bat Corynorhinus (Plecotus)  

townsendii 

Mesic - - SC - 

Townsend’s western big-eared 

bat 

Corynorhinus townsendii 

townsendii 

Mesic - - SC - 

Giant kangaroo rat Dipodomy ingens Grasslands/ scrub E E - - 

Short-nosed kangaroo rat Dipodomys nitratoides 

brevinassus 

Grasslands/ scrub - - SC - 

Fresno kangaroo rat Dipodomys nitratoides exilis Grasslands/ scrub E E - - 

Merced kangaroo rat Dipodomys heermanni dixoni Grasslands - - SC - 

Spotted bat Euderma maculatum Desert / grassland / 

mixed conifers 

- - SC - 

Greater western mastiff bat Eumops perotis californicus Woodland / grassland/ 

urban 

- - SC - 

Small-footed myotis bat Myotis ciliolabrum Arid woodlands near 

water 

- - - - 

Long-eared myotis bat Myotis evotis Woodland /forest - - - - 

Fringed myotis bat Myotis thysanodes Hardwood forest - - - - 

Long-legged myotis Myotis volans Woodland / forest - - - - 
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Yuma myotis Myotis yumanensis Mesic - - - - 

Riparian woodrat Neotoma fuscipes riparia Riparian woodland E  SC  

San Joaquin pocket mouse Perognathus inornatus inornatus Grasslands - - SC - 

Riparian brush rabbit Sylvilagus bachmani riparius Riparian scrub E E   

American badger Taxidea taxus Grasslands - - SC - 

San Joaquin kit fox Vulpes macrotis mutica Grasslands E T - - 

aStatus (Federal/State) 

None = no Federal or State status 

FE = Federally listed endangered 

FT = Federally listed threatened 

BC = Bird of Concern 

CE = State listed endangered 

CT = State listed threatened 

CSC = California Species of Special Concern 

bStatus (CNPS) 

List 1B – Plants rare and endemic to California; 

 List 2 – Plants rare in California 

List 3 – Plants without sufficient information;  

List 4 – Plants of limited distribution, a Watch List 

Source: California Natural Diversity Database, 2011 

This section contains a brief description of each of the species with the highest levels of legal protection (state 

or Federally-listed as threatened or endangered) as set forth in Table 8-14.  Table 8-14 is organized 

alphabetically,  with plant species described first, then animal species.   

Grassland Species 

Hartweg’s golden sunburst (Pseudobahia bahiifolia) is Federally-listed as endangered, California listed as 

endangered, and a CNPS List 1B species.  This species occurs on dry gravelly soil or grassy slopes at low 

elevations.  Blooming period is from March through May.  It is seriously threatened by agriculture, grazing, 

and development. 

San Joaquin adobe sunburst (Pseudobahia peirsonii) is Federally-listed as threatened, State listed as 

endangered, and is a CNPS List 1B species.  It occurs in cismontane woodlands and valley and foothill 

grasslands of the Central Valley. 

Blunt-nosed leopard lizard (Gambelia sila), a federal and state endangered species, prefers to live in arid 

areas with sparse vegetation such as alkali flats, grasslands, washes, arroyos, and canyon floors.  This rare 

lizard lives and hibernates (July through March) in abandoned ground squirrel and kangaroo rat burrows.  

When small rodent burrows are scarce, they burrow under rocks and earthen berms.  Breeding season is 

typically from April to June.  The female lays 2-6 eggs in June or July, in a special chamber that she builds at 

the end of a burrow. The young hatch about two months later.  Little is known about the populations, but the 

open grazed plains in the south central county are thought to be prime habitat (Merced County 1990). 
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San Joaquin kit fox (Vulpes macrotis mutica), a Federally endangered and State threatened species, is found 

in arid grasslands, scrublands, and foothills of the San Joaquin Valley.  Agricultural lands are increasing in 

importance as kit fox foraging habitat as natural lands are converted to alternative uses.  A large adult male 

can weigh up to 5 pounds, about the size of an average housecat.  The kit fox builds an oblong-shaped den in 

loose soil, which may have many entrances.  Sometimes they den near cities in road culverts, and in 

abandoned pipelines in oil fields.  Pupping season is February through April.  The young remain in the den 

until they are about a month old.  In the fall, the young leave to establish their own home ranges.   Alkali 

sinks and dry grasslands of the west county are the preferable habitat.   Recent studies have shown that the 

area south of Santa Nella (south of State Route 152 and west of Interstate 5) supports the most northerly 

known self-sustaining San Joaquin kit fox population, although there is little evidence of kit fox north of 

Santa Nella (ESRP 2009). Conserving this population conserving this population is critical to maintaining 

kit foxes in western Merced County and northward. The U.S. Fish and Wildlife Service (FWS) developed a 

recovery plan for upland species of the San Joaquin Valley, California in 1998. The San Joaquin kit fox is 

included in this Recovery plan. Recovery plans outline reasonable actions that FWS believes are required to 

recover or protect listed species (USFWS 1998).  

Giant kangaroo rat (Dipodomys singens), a state and federal endangered species, is a potential inhabitant of 

foothills and grasslands.  It is the largest of the kangaroo rats, approximately five inches, with an eight-inch 

tail.  This species burrows underground to escape daytime heat; at night they gather seeds in the grasslands, 

which they store in thimble-like pits near burrow entrances.  Likely habitats are in eastern Merced County 

(Merced County 1990). 

San Joaquin antelope squirrel (Ammospermophilus nelsoni), a state threatened species, inhabits arid, 

sparsely vegetated grasslands and alkali sinks.  To avoid daytime heat, they retreat to underground burrows 

near the base of shrubs; some aestivate in summer.  Breeding occurs from February into May.  These squirrels 

may be found in western Merced County. 
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Fresno kangaroo rat (Dipodomys nitratoides exilis), a Federally-listed endangered species, inhabits level to 

gently undulating terrain with sandy loam soils and dominated by grasslands and alkali-sink scrub 

communities.  Burrows are generally found in light, sandy soils on raised areas with scattered shrubs.  They 

historically were found in Merced, Kings, Fresno, and Madera counties, but are now found only in Kings 

County.  Breeding is thought to occur after the onset of the rainy season.  Gestation is about 32 days with an 

average litter of two. 

Vernal Pool Species 

Fourteen species of special-status plants and eight species of special-status animals are known to occur in 

Northern Claypan vernal pools in Merced County.  The vernal pool complex in eastern Merced County 

contains the largest populations of fleshy owl’s clover in the state, over 40 percent of all known Colusa grass 

occurrences, and more documented occurrences of vernal pool fairy shrimp and vernal pool tadpole shrimp 

than any other area throughout the species’ range (CNDDB 2006). 

Critical Habitat: Vernal Pool Crustaceans and Plants 

Pursuant to the FESA, the USFWS designated a total of 147,638 acres in Merced County as critical habitat for 

listed vernal pool crustaceans (longhorn fairy shrimp, conservancy fairy shrimp, vernal pool fairy shrimp, and 

vernal pool tadpole shrimp) and vernal pool plants (Hoover’s spurge, fleshy owl’s clover, Colusa grass, 

Greene’s tuctoria, hairy Orcutt grass, and San Joaquin Orcutt grass) in August 2005 (50 CFR part 17).  In the 

same rule, the USFWS excluded all of Merced County (and other counties) because it found that future 

Section 7 consultations and the critical habitat designation could potentially impose total economic costs on 

the County exceeding $91 million dollars, mostly arising from a loss in land value.  In a revised final rule 

released in August 2005, the Service re-evaluated the economic exclusions and confirmed that a large block 

of designated critical habitat in Merced County (over 100,000 acres along the Mariposa County border) would 

be excluded. 

On November 2, 2006, the Federal District Court issued a major ruling overturning the USFWS decision to 

omit 900,000 acres in 11 counties from its 2005 final rule designating critical habitat for 15 imperiled vernal 

pool plants and animals. The ruling also rejected opponent’s attempt to overturn the protections for more than 

800,000 acres that USFWS did protect as critical habitat.  The court agreed that USFWS failed to look at 

whether its decision to eliminate critical habitat protections for vernal pool grasslands in Butte, Fresno, 

Madera, Merced, Monterey, Placer, Sacramento, Shasta, Solano, Stanislaus, and Tehama counties affected the 

future recovery of the vernal pool species. 

A map of the 2005 critical habitat designated in Merced County is presented in Figure 8-16. Below is a brief 

description of vernal pool species with state or federal listing status. 

Plants 

Delta button-celery (Eryngium racemosum), a state endangered plant, occurs in riparian scrub areas and 

frequently flooded, recent alluvia, with other fast-growing shrubs and vines.  This species can occur as either 

an annual or a perennial herb and blooms between June and August. 

Hoover’s spurge (Chamaesyce hooveri) is a Federally threatened annual herb, which occurs in vernal pools 

throughout the county.  The flowering season is in July. 
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Fleshy owl’s clover (Orthocarpus campestris ssp. succulenta), a Federally threatened and state endangered 

plant, occurs in vernal pool habitats.  Found along the eastern edge of the San Joaquin Valley, fleshy owl’s 

clover is a small, yellow-flowered annual herb that blooms between April and May. The specific vernal pool 

characteristics that determine the suitability for fleshy owl’s clover germination and growth are unknown; 

however, it appears that the species seems to favor somewhat smaller, somewhat acidic vernal pools as 

compared to other vernal pool plants. Merced County contains the largest aggregations of fleshy owl’s clover 

in the state, and a large block critical habitat for this species has been designated in eastern portion of the 

county.  

Colusa grass (Neostapfia colusana), a Federally threatened and State endangered plant, typically occurs in 

large vernal pools and vernal lakes.  It is an annual herb with dense, cylindrical spikes of florets.  At maturity, 

the plants exude a sticky substance with an acrid smell.  It occasionally colonizes artificial or enhanced 

habitats such as stock ponds in areas where natural populations also occur.  Colusa grass blooms from May 

through July.  The vernal pool complex in eastern Merced County contains over 40 percent of all known 

Colusa grass occurrences and these are among the most robust remaining populations (CNDDB 2006).  This 

area is designated critical habit for Colusa grass.  

Greene’s tuctoria (Tuctoria greenei), a Federally endangered and State rare plant, occurs in vernal pool 

habitats.  This annual herb flowers between May and July.  Over 30 percent of the extant occurrences of 

Greene’s tuctoria are in the vernal pool grassland complex of eastern Merced County (CNDDB 2006).  Many 

other occurrences have been documented in southeastern Merced County in vernal pools north and south of 

Le Grand (Merced County 1990). 

Hairy Orcutt grass (Orcuttia pilosa), is a Federally and State endangered annual herb that flowers in May 

through August and occurs in vernal pool habitats. Critical habitat is designated in Merced County between 

La Grange and Snelling, east of Stanislaus County Road J9.    

San Joaquin Valley Orcutt grass (Orcuttia inaequalis), a Federally threatened and state endangered annual 

herb, occurs in large vernal pools and vernal lakes.  The plant exhibits a loose, flat spike of florets and at 

maturity, exudes a sticky substance with an acrid smell.  It blooms relatively late, from May through 

September.  Over 30,000 acres have been designated critical habitat for this species in southeastern Merced 

County in vernal pools north and south of Le Grand, including an area where the plant was introduced into six 

created pools in 1995.  
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Animals 

Conservancy fairy shrimp (Branchinecta conservatio), a Federally endangered crustacean, may occur in 

large, high turbidity, perennial pools.  Conservancy fairy shrimp mature in approximately 50 days.  There are 

numerous conservancy fairy shrimp CNDDB sightings within Merced County. 

California red-legged frog (Rana draytonii), a Federally threatened species and a CDFG species of special 

concern, is the largest native frog in the western United States. This subspecies of red-legged frog occurs from 

sea level to elevations of about 5,200 feet. It has been extirpated from 70 percent of its former range due to 

elimination or degradation of habitat from land development and land use activities and habitat invasion by 

non-native aquatic species (USFWS 2002).  The California red-legged frog breeds between late November 

and April, and the female lays eggs in a loose mass attached to emergent vegetation near the water surface. 

The California red-legged frog occupies a fairly distinct habitat, combining both specific aquatic and riparian 

components. The adults require dense, shrubby or emergent riparian vegetation closely associated with deep 

(greater than 2 1/3-foot deep) still or slow moving water. Preferred habitats include marshes, springs, 

permanent and semi-permanent natural ponds, ponded and backwater portions of streams, and artificial 

impoundments such as stock ponds, irrigation ponds, and siltation ponds.  Mature frogs may use small 

mammal burrows on stream banks as aestivation refugia and will often occupy seeps and springs in grassland 

areas. 

 Critical habitat: California red-legged frog.  Pursuant to the FESA, the USFWS designated a total of 

12,176 acres in Merced County as critical habitat for the California red-legged frog on April, 13, 

2006.  The critical habitat unit in Merced County is referred to as the Pacheco Pass unit. The Pacheco 

Pass unit is the only unit within the central coast range with drainages that flow into the Central 

Valley and includes two subunits located in southwestern Merced County, west of the San Luis 

Reservoir.  The Merced County subunits are considered essential for the conservation of the 

subspecies because they contain aquatic habitat for breeding and non-breeding activities, upland 

habitat for foraging and dispersal activities, and were confirmed occupied by the subspecies at the 

time of designation. Threats that may require special management for red-legged frog in these areas 

include overgrazing of aquatic and riparian habitat and predation by nonnative species. 

 The California red-legged frog critical habitat final rule included a special provision to specifically 

allow and support frog-compatible ranching. The rule makes it easier for ranchers to maintain man-

made stock ponds, an increasingly important breeding place for the frogs as natural streams and 

ponds are being lost.  

 Additionally, a large portion of Merced County west of Highway 99 has been mapped as a core area 

for the California Red-legged frog recovery plan (USFWS 2002). 

 A map of the 2006 California Red-legged frog critical habitat designated in Merced County is 

presented in Figure 8-17. 

Longhorn fairy shrimp (Branchinecta longiantenna), a Federally endangered crustacean, may occur in clear 

to tea-colored water, most commonly in grass or mud bottomed swales, or basalt flow depression pools in 

unplowed grasslands.  There have been multiple sightings of conservancy fairy shrimp recorded with the 

CNDDB in the county. 

Vernal pool fairy shrimp (Branchinecta lynchi), a Federally threatened species endemic to California, is 

typically found in vernal pools and valley grassland drainage swales.  This aquatic invertebrate may also be 

found in unvegetated areas with pooled water.  The pools must be ephemeral in nature to allow the 
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appropriate egg desiccation.  This crustacean, as well as the ones listed below, hatch in the winter when rains 

fill the pools.  They grow to maturity at about two weeks, at which point they mate and females release eggs.  

Although some eggs hatch immediately, most eggs are desiccated by the drying conditions and lie dormant 

until the next winter.  This species occurs throughout much of the Central Valley, especially along the eastern 

margin.  There are more documented occurrences of vernal pool fairy shrimp in eastern Merced County than 

any other area throughout the species range, implying it contains ecological features that are unusually 

supportive of vernal pool fairy shrimp populations (CNDDB 2006).   

Vernal pool tadpole shrimp (Lepidurus packardi) is a Federally endangered species.  The tadpole shrimp 

requires the same habitat as the vernal pool fairy shrimp and occurs along the eastern margins of the Central 

Valley.  They require at least 35 days to complete their lifecycle.  There are more documented occurrences of 

vernal pool tadpole shrimp in eastern Merced County than any other area throughout the species range, 

implying it contains ecological features that are unusually supportive of vernal pool fairy shrimp populations 

(CNDDB 2006). 

California tiger salamander (Ambystoma californiense), a Federally endangered and state threatened 

species, is found in grasslands with rolling terrain foothills.  This amphibian breeds in vernal pools or other 

small, seasonal water bodies.  They may also utilize artificial impoundments.  Prime habitat includes 

underground retreats, such as California ground squirrel (Spermophilis beechyi) burrows. California tiger 

salamander has been found, however, in areas without burrows.  In these areas, they may utilize cracks in the 

ground, burrow into loose soil, or seek refuge in or under rotting logs and fallen branches.  Refugia may be 

located as far as ½ mile from breeding sites. 

 Critical habitat: California Tiger Salamander.  Pursuant to the FESA, the USFWS designated a 

total of 32,963 acres in Merced County as critical habitat for the Central population of the California 

tiger salamander (see Figure 8-18). Special management requirements for these units include 

management of erosion and sedimentation, pesticide application, introduction of predators such as 

bullfrogs and mosquito fish, disturbance activities associated with development that may alter the 

hydrologic functioning of the aquatic habitat and alter upland refugia and dispersal habitat, and 

activities such as road development that may result in barriers to dispersal. Designated critical habitat 

units in Merced County include Unit 8 and Unit 9.  According to the rule, Unit 8, the “La Grange 

Ridge Unit, contains approximately 4,013 acres (1,624 ha) and is roughly defined as west of Cardoza 

Ridge, east of Los Cerritos Road, south of State Route 132, and north of Fields Road. Land 

ownership is private. Unit 9, the “Fahrens Creek Unit” contains 17,799 acres and is located generally 

northeast from Merced, east of the Merced and Mariposa county dividing line, north of Bear Creek, 

and south of the Merced River. Unit 10, the “Miles Creek Unit” contains approximately 10,585 acres 

and is located generally east of Owens Lake in Mariposa County, west of Cunningham Road in 

Merced County, south of South Bear Creek Road in Merced County, and north of Childs Avenue. 



O NE IL
FOR E BAY
O NE IL
FOR E BAY

LAKE YOS E MITELAKE YOS E MITE

LOS BANOS R E S E R VOIRLOS BANOS R E S E R VOIR

S AN LUIS R E S E R VOIRS AN LUIS R E S E R VOI

ME R C E DME R C E D

LO S B ANOSLO S B ANOS

AT WAT E RAT WAT E R

LIV ING S T O NLIV ING S T O N

G US T INEG US T INE

DO S P ALOSDO S P ALOS

AT WAT E RAT WAT E R

MERCED RIVER

CHOWCHILLA RIVE R

FRESNO
RIVER

R

L egend
Highways

R ivers

C ity Limit

Lakes

0 4 8 12 162
Miles

Figure 8-17
California Red Legged Frog

Critical Habitat in Merced County

California Red Legged Frog
Final Critical Habitat Unit

Mariposa

Tuolumne

Stanislaus

San Joaquin

Santa Clara

San Benito

Source:
United States Fish and
Wildlife Service, August 2005

5

152

152

5

33

140

165

33

99
59

99

140

Fresno

Madera

SAN
JOAQUIN

RIVER

59

MER_1A

MER_1B



This page is intentionally left blank 



O NE IL
FOR E BAY
O NE IL
FOR E BAY

LAKE YOS E MITELAKE YOS E MITE

LOS BANOS R E S E R VOIRLOS BANOS R E S E R VOIR

S AN LUIS R E S E R VOIRS AN LUIS R E S E R VOI

ME R C E DME R C E D

LO S B ANOSLO S B ANOS

AT WAT E RAT WAT E R

LIV ING S T O NLIV ING S T O N

G US T INEG US T INE

DO S P ALOSDO S P ALOS

AT WAT E RAT WAT E R

MERCED RIVER

CHOWCHILLA RIVE R

FRESNO
RIVER

R

L egend
Highways

R ivers

C ity Limit

Lakes

0 4 8 12 162
Miles

Figure 8-18
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 Valley Foothill Riparian Species/Marshes 

Plants 

Several special-status plants have been reported within Merced County’s freshwater marsh areas. One, 

Sandford’s arrowhead (Sagittaria sandfordii), is a federal species of special concern and CNPS Class 1B 

perennial herb. The other two, four-angled spikerush (Eleocharis quadrangulata) and slender-leaved 

pondweed (Potamogeton filiformis) are CNPS Class 2 perennial herbs and are not Federally-listed.  These 

species may inhabit marshes adjacent to streams and reservoirs. 

Animals  

Listed animal species found in marsh and riparian areas within Merced County are described below.  

Valley elderberry longhorn beetle (VELB) (Desmocerus californicus dimorphus), a Federally-listed 

threatened species, is a moderate-sized, brightly colored, and sexually dichromatic beetle found on the blue 

elderberry (Sambucus mexicana) within the Central Valley of California and surrounding foothills.  

Elderberry plants are obligate hosts for the VELB, providing a source of food and broodwood.  Occurrences 

of the VELB are primarily in the vicinity of moist valley oak woodlands associated with riparian corridors in 

the lower Sacramento River and upper San Joaquin River drainages.  It is known to occur up to the 2,200-foot 

elevation in the Sierra Nevada foothills, although less frequently.  The VELB lays eggs on the bark of the 

elderberry stem.  The eggs hatch and the larvae bore into and feed upon the pith of the stem.  When the larvae 

are ready to pupate, they bore exit holes in the stem, and then return to complete pupation.  Adult beetles 

emerge from the pupae in late spring and can be found on foliage, flowers, stems, adjacent vegetation, or 

flying among elderberry plants between late April and early June.  The entire life cycle is believed to 

encompass about two years from egg laying until the adults die.  

Sacramento splittail (Pogonichthys macrolepidotus), a Federally-listed endangered species and a California 

Species of Special Concern, is a native minnow of California.  It is primarily a freshwater fish, but can 

tolerate moderate brackish water in slow moving sections of rivers and sloughs.  They prefer banks with 

abundant emergent vegetation that provides both a sources of food and escape cover.  Once found throughout 

low elevation lakes and rivers of the Central Valley, from Redding to Fresno, this species is now confined to 

the lower reaches of the Sacramento and San Joaquin Rivers, the Delta, Suisun and Napa marshes, and 

tributaries of north San Pablo Bay.  Spawning occurs in late April and May in bay marshes, and between early 

March and May in the upper Delta.  A female will lay up to 100,000 eggs.  Newly hatched larvae remain in 

the nesting area for several days until the yolk sac is absorbed, and move into deeper habitats as they mature. 

Splittails achieve sexual maturity by the second year, and live between 5 to 7 years. 

Delta smelt (Hypomesus transpacificus), a federal and state-listed threatened species, are small, short-lived 

(1-2 years) fish endemic to the Sacramento-San Joaquin Delta.  It is confined to the Sacramento-San Joaquin 

estuary from Suisun Bay to the Sacramento-San Joaquin Delta (Moyle et. al. 1992), but distribution varies 

annually based on freshwater outflows.  Spawning generally occurs in freshwater from mid-February to early 

July with a peak between late-April and early-May. 

Central Valley steelhead (Oncorhynchus mykiss).  The Central Valley Evolutionarily Significant Unit (ESU) 

of the steelhead species is a Federally-listed threatened species.  It includes all the naturally spawned 

populations of steelhead in the Sacramento and San Joaquin Rivers and their tributaries except those from San 

Francisco and San Pablo bays and their tributaries.  Steelhead are an anadromous form of rainbow trout that 
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reproduces in freshwater, but spends much of its life cycle in the ocean, where greater prey density provides a 

greater growth rate and size.  The Central Valley steelhead is considered winter steelhead.   The species enter 

the river system from July through May, with peaks in September and February.  Spawning begins in late 

December to April. Unlike salmon, young steelhead spend a year in freshwater but migrating to sea. Critical 

habitat for the species includes all accessible rivers and adjacent riparian zones within the species’ range.   

Giant garter snake (Thamnophis gigas), a Federally and State threatened species, typically inhabits 

marshland areas fed by perennial fresh water, low gradient streams, but will also inhabit seasonally inundated 

water bodies (i.e. sloughs, irrigation canals, drainage ditches, flooded rice fields) (Leidy 1992).  From April to 

October the giant garter snake is regularly found basking on boulder piles, trash debris, algal mats, or riparian 

vegetation.  A critical component of the giant garter snake’s habitat is presence of small mammal burrows, 

just above the floodplain, where snakes may seek refuge from flooding and predation (Hansen 1986). Snakes 

remain in these underground refugia from approximately October through April. 

Bald eagle (Haliaeetus leucocephalus) is a state-listed endangered species.  It is also a Federally-listed 

threatened species, but has been proposed for de-listing.  It is associated with permanent water sources 

including lakes, reservoirs, and large free-flowing rivers with abundant fish and nearby old-growth trees or 

snags in mixed stands for perching, roosting, and nesting.  It roosts communally in winter in dense, sheltered, 

remote conifer stands in proximity to feeding areas.  It is a permanent resident in northern California and an 

uncommon winter migrant in the south of the state.  It nests at Millerton Lake State Recreation Area in 

Fresno/Madera counties.  In winter, it is found along the San Joaquin River and tributaries, particular at 

foothill reservoirs.  In Merced County, it has been reported at the Merced NWR, Lake Yosemite, and along 

the Merced River. 

Swainson’s hawk (Buteo swainsoni), a state threatened raptor, is found in riparian areas with suitable nest 

trees adjacent to prime foraging habitat (large, open grasslands or croplands).  Nesting trees are often oaks, 

cottonwoods, walnuts, and willows in the Central Valley, and juniper in the Great Basin.  Suitable foraging 

grounds include native grasslands, lightly grazed pastures, and certain grain and row croplands.  Croplands, in 

which prey is scarce or difficult to get at because of the density of vegetative cover, are unsuitable hunting 

grounds for the Swainson’s hawk.  Vineyards, orchards, rice, corn, and cotton croplands are unsuitable forage 

habitat for Swainson’s hawk due to dense vegetative cover and scarce prey availability. 

Greater sandhill crane (Grus Canadensis tabida) is a subspecies of sandhill crane that is listed in California 

as threatened, and is also a California fully protected bird.   The greater sandhill crane is a very rare bird with 

a few hundred individuals that breed on the plateaus of northeastern California.  When foraging, the greater 

sandhill crane prefers treeless areas of wet meadows, shallow wetlands, freshwater margins, grasslands, and 

also uses cropland with grain or corn stubble as well as other wet or dry agricultural fields. Freshwater is a 

requirement for drinking and bathing.  Drainage of wetland habitat has been the major threat.  In California, 

sandhill cranes subsist largely on waste grain in the fields, but they are also opportunistic feeders, preying on 

aquatic invertebrates, insects, and worms. Most of the breeding population migrates south to winter in 

emergent wetlands and flooded agricultural fields of the Central Valley.  On the wintering grounds of the 

Central Valley, the greater sandhill crane subspecies associates closely with the lesser sandhill crane, G. c. 

canadensis. 

Bank swallow (Riparia riparia), is a state threatened species that has lost most of its historic habitat in recent 

times.  These swallows breed in northern California from April through August, in colonies of burrows 
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excavated from the steep sides of riverbanks, road cuts, or sea cliffs.  Foraging habitat consists of open water, 

croplands, and grasslands adjacent to nesting colonies.   

Riparian brush rabbit (Sylvilagus bachmani riparius), a Federally-listed endangered species, inhabit brushy 

understory of Valley riparian forests with a mix of dense vines, particularly California wild rose, blackberries, 

and grapes, marsh baccharis, and coyote bush.  Also used weed fields adjacent to shrubs.  Historically, the 

species was believed to inhabit riparian forests throughout the San Joaquin River and tributaries from at least 

Stanislaus County to the Delta. Currently only known on the lower Stanislaus River and possibly in the 

vicinity of the confluence of the Stanislaus and San Joaquin rivers. 

Riparian woodrat (Neotoma fuscipes riparia), a Federally-listed endangered species and a California 

Species of Special Concern, typically inhabit evergreen or live oaks, valley oak woodlands, and riparian areas.  

It is a highly arboreal species that ranges from Stanislaus County in the north to southern Merced County or 

northern Fresno County in the south along the San Joaquin, Stanislaus, and Tuolumne rivers.  An historical 

occurrence of the species was recorded near El Nido.  These woodrats build large stick houses on the ground 

or in trees, which last up to 20 years. 

Foothill Oak Woodland Species 

Some of the following sensitive plants occur in communities other than grassland, woodland, or riparian 

areas.  Arburua Ranch jewel-flower (Streptanthus insignis ssp. lyonii) occurs in scrub communities, 

sometimes associated with foothill woodlands of Merced County.  It is a federal Species of Special Concern 

and a CNPS Class 1B plant.  Similarly, Hall’s bush mallow (Malocothamnus hallii), a CNPS Class 1B plant, 

is located in chaparral communities, which are also sometimes associated with foothill woodlands.  Hospital 

Canyon larkspur (Delphinium californicum ssp. interius), a federal Species of Special Concern and CNPS 

Class 1B plant, is also reported to have occurred in woodlands within the county. 

Invasive Species 

An invasive species is any non-native animal or plant whose introduction to an area does or is likely to cause 

economic or environmental harm or harm to human health.  When species that evolved in one region are 

moved to another, some flourish, crowding out native vegetation and animals.  Invasive species have lasting 

impacts on ecosystems.  They can dominate an area, disrupting its natural functions and diversity so that it no 

longer supports its native habitat.  They can alter nutrient cycles, hydrology, wildfire frequency, harbor other 

dangerous invaders, and hybridize with native species (Great Valley Center 2005). 

Non-native annual grassland is one of the most common plant communities in the county and is dominated by 

nonnative annual grasses and herbaceous species. The annual grassland vegetation in these areas may be 

dominated by introduced ruderal weedy species, such as yellow star thistle. Some riparian areas in Merced 

County are dominated by non-native invasive species such as Himalayan blackberry and/or tree of paradise.  

As of 2011, there are several biological control projects throughout the Central Valley that address high 

priority invasive species that impact the natural environment. In Merced County, weed control projects are 

currently focused on Italian thistle, klamathweed, water hyacinth, puncturevine, and milk thistle (Merced 

County 2011). These projects are networked through watershed coalitions, county-level weed management 

areas, and invasive species groups.  
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Potential Effects of Climate Change on Sensitive Biological Resources 

Effects of global climate change on habitats, and on plant and wildlife populations and their ranges, are highly 

variable, with some effects considered negative and others positive (Wildlife Society 2004). For example, 

common negative effects include extinctions, which can decrease biodiversity and habitat range shifts leading 

to altered migration patterns. Common positive effects include increases in some species populations, such as 

migratory bird species because the species have a shorter distance to migrate for breeding and wintering. One 

of the principal local impacts of global climate change will likely be a decrease in freshwater supplies in 

California’s Central Valley as Sierra Nevada winter snowfall and snowpack diminishes and snowmelt occurs 

earlier, increasing the frequency of winter flood events (Lindley et al 2007). Human population growth and 

increasing urbanization in Merced County, combined with a drying trend and shift in the seasonal pattern of 

precipitation will further decrease the amount of fresh water available to aquatic ecosystems (PPIC 2007).   

As precipitation patterns change and become more erratic, wildfires in California will become more frequent 

and intense, destroying and degrading habitats and impacting species.  

In California, as in all of North America, the ranges of vegetative communities and wildlife species are 

predicted to generally move northward (or up in elevation) as temperatures increase.  Variations of this 

pattern depend on specific local conditions, changing precipitation patterns, and the response of different 

species to different components of climate change.  It follows that the structure of plant–animal communities 

is also changing. Predator-prey and plant-insect interactions have been shown to be disrupted when 

interacting species respond differently to warming.  Non-native invasive species that are better adapted to 

warmer conditions put additional stress on special status species, both as predators and as habitat usurpers.   

Dramatic ecological changes have already occurred (Parmesan 2006; Knudson 2008) in the Sierra Nevada 

that are expected to affect foothill species and habitats, as they move northward. Researchers at the University 

of California Davis and University of California Merced are conducting ongoing research on the current and 

expected effects of climate change.  

Plants 

Plants unique to California (endemics) make up almost half of all California’s native plants. Because the 

climate is changing rapidly, many endemic plants cannot adapt swiftly enough to new warmer and drier 

conditions.  According to a University of California, Berkeley study (Sanders 2008), two-thirds of 

California’s endemic plants could suffer more than an 80 percent reduction in geographic range by the end of 

the century, due to global climate change.  This will have a profound impact on California plant diversity, 

including in Merced County.  For example, UC Merced researchers and others have used models to forecast 

that the potential range of blue oak will shrink to 59 percent of its current range, valley oak will, shrink to 54 

percent of its current range and interior live oak could disappear from the Central Valley within 100 years as 

its population range shifts to higher refugia in response to warming temperatures (Kueppers et al, 2005).  

Non-native plant species may thrive in a warmer climate leading to greater invasive species infestations.   

Insects 

Insect studies have shown that between 1973 and 2008, nearly all North American temperate dragonfly 

species have shifted their range northward by an average of 55 miles, and the sachem skipper butterfly has 

expanded from California to Washington State (420 miles).    
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Fish 

Many factors of global climate change are expected to affect the aquatic ecosystems and populations of native 

fish species of Merced County. Most of these impacts are expected to be negative.  Many fisheries biologists 

believe that Central Valley salmonid populations will be heavily impacted by the hydrological changes 

imposed by the regional effects of global climate change (Tolimieri and Levin 2004; Lindley et al. 2007). 

The quantity, timing, and quality of freshwater flows have many direct and indirect impacts on fish habitats 

and fish behavior.   Water temperatures are expected to rise in concert with warming air temperatures over the 

next several decades (reviewed in Lindley et al 2007 and PPIC 2007).  Many fish in the Central Valley are 

adapted to the large volume of cold water that results from springtime melting of the Sierra snowpack (Moyle 

2002) and these species will be negatively impacted by a decrease in snowpack runoff as a result of climate 

change.   

Spawning and rearing habitats of many of the special status species in the Central Valley are currently limited 

by extreme summer water temperatures, including Chinook salmon and steelhead (Myrick and Cech 2004; 

Lindley et al. 2007) and Delta smelt (Bennett 2005).  Green sturgeon and longfin smelt are also likely to be 

temperature-limited as the San Francisco Estuary is the southern end of their range.  Thus, water temperature 

increases and increases in summer maximum temperatures, in particular, will have a direct negative impact on 

the distribution and abundance of these species.  By contrast, many of the introduced species in this 

ecosystem (e.g. largemouth bass and other Centrarchid sunfish/bass, shad, inland silverside) thrive at higher 

temperatures and would be expected to benefit from water temperature increases in the Central Valley. 

Amphibians 

Amphibian species, with their permeable skins, are particularly affected by climate change and are suffering a 

global population decline (Lind 2008).  Most species have small ranges and low dispersal rates, making them 

vulnerable to relatively sudden ecosystem changes.  Studies show that as the average temperature increases 

and snowmelt occurs sooner, many amphibians breed earlier (Vredenburg et al. 2008).  As warming dries out 

wet soil, amphibians lose habitat, experience stress, and are more subject to spread of disease. 

Reptiles 

Reptile populations are sensitive to and respond strongly to changes and variability in air and water 

temperature, precipitation, and the length of time and seasonality of water presence in their environments 

(Lind 2008).  Reptiles’ body temperatures and activity cycles are dependent on the presence of optimal 

environmental conditions.  Some reptile species exhibit temperature-dependent sex determination during egg 

incubation that could be influenced by climate change.   

Birds 

Migrating birds are appearing in the Central Valley earlier in the spring and leaving later for their fall 

migratory departures.  Some bird species that formerly migrated south in winter are now choosing to 

overwinter in the Central Valley due to climate change, and several Mexican and Central American bird 

species are expanding northward into California, including some species of hummingbird.  The Point Reyes 

Bird Observatory (PRBO) is conducting ecosystem research examining long-term climate patterns and 

projecting the effects of climate change on bird populations in the Central Valley of California.   Biologists 

are creating statistical models that show current distributions of birds in California and predicting how 

distributions might change in the future under different climate change scenarios.    
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Mammals 

Dr. Chris Conroy of the Vertebrate Museum of Vertebrate Zoology in Berkeley is leading a group of 

scientists who are comparing current mammal data with those of Joseph Grinnell, who investigated the 

diversity of California mammals, reptiles, amphibians and birds along what he called the Yosemite Transect 

in the early 1900s. Scientists retraced Grinnell’s work, and documented with traps and photos the small 

mammals in this area that span portions of the San Joaquin Valley, the Sierra Nevada, including parts of 

Yosemite National Park. They have found that many small mammals in California have shifted their ranges 

dramatically, mostly to higher elevations in response to ecosystem changes such as rising air temperatures.  

Some mammals that are adapted for high elevations (e.g., pika) have already lost a significant part of their 

population.   

The Grasslands Wildlife Management Area 

The Grassland Wildlife Management Area (“GWMA”), also known as the Grassland Ecological Area, is a 

national and international treasure in the heart of Merced County.  Prior to 1900, over 4 million acres of 

wetlands existed in the Central Valley of California.  Today, less than 5 percent of these historic wetlands 

remain.  One third of the remaining Central Valley wetlands are located in Merced County within the 

GWMA.  The GWMA contains the largest contiguous block of wetland habitat remaining in California.     

The GWMA’s wetlands, along with associated uplands and riparian habitats, provide critical habitat for 

waterfowl in the Pacific Flyway and important habitat for many other plants and animals, including numerous 

threatened and endangered animal and plant species.  The concentration of wetlands and wildlife is a unique 

feature in the County, attracting hunters and other recreational visitors who make significant contributions to 

the local economy.  The GWMA is not only an important ecological and economic resource to the County, 

but it is also a resource of State, national and international significance. 

The GWMA contains a variety of habitats recognized as essential to maintain biodiversity on a local, 

regional, national and international scale.  The wetlands of the GWMA support diverse habitats, including 

seasonally flooded marshlands, semi-permanent marsh, riparian habitat, wet meadows, vernal pools, native 

uplands, pastures and native grasslands.  This habitat diversity supports more than 550 species of plants and 

animals, including 47 plant and animal species that are endangered, threatened or candidate species under 

federal and/or State law.   

Merced County supports habitat for 141 rare, threatened and endangered species.  Over 30 percent of these 

species are found in the GWMA.  Several of the special-status species have important remaining population 

centers within the GWMA.  The ecological importance of the GWMA makes it a significant resource to 

Merced County and the State, national, and international community. 

The GWMA lies along the Pacific Flyway, an ancient migratory flyway stretching from Alaska to South 

America.  Up to 2 million migratory waterfowl and shorebirds use the wetland and grassland habitats of the 

GWMA as a wintering ground and resting spot during their migration.  It also provides breeding grounds and 

foraging habitat, and serves as a major post-breeding dispersal area for waterfowl.  The significance of the 

GWMA to migratory birds and waterfowl has earned it international recognition.   

Apart from its biological importance, the GWMA provides substantial economic and employment benefits to 

Merced County and surrounding communities. A 2001 study jointly sponsored by the Grassland Water 

http://www.livescience.com/animals/
http://www.livescience.com/reptiles/
http://www.livescience.com/reptiles/
http://www.livescience.com/birds/
http://www.livescience.com/amazingimages/cte.php?guid=44c8fda09aa093.42108688&cat=l
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District, the Great Valley Center and the Packard Foundation found that direct expenditures by public and 

private land managers in the GWMA, combined with expenditures related to hunting and other recreational 

uses, contribute almost $50 million annually to the local economy and account for 800 jobs.   

Conclusion 

In conclusion, it is important to note that Merced County’s natural habitats are among California’s most 

unique, least understood, and under the greatest conversion pressure. Long term environmental planning and 

implementation of strategic policies have the potential to promote stewardship of the county’s fragile 

biological resources.  Merced County’s internationally acclaimed Grassland Ecological Area wetlands are 

endangered by urban expansion, toxic drainage, fragmentation, an ever-threatened water supply, and 

encroachment of surrounding developed uses.  It is critical that cities and Merced County develop in ways 

that do not harm wetlands and sensitive wildlife.  Urban growth must be directed away from wetland areas 

and the important farmland that adjoins them. In an era where San Joaquin Valley communities are faced with 

unprecedented economic, health, and global climate change challenges, County planners have an opportunity 

ensure that the county’s biological resources are greatly valued in policy making. For Merced County’s 

citizens, especially its young people, living in an environment rich in wildlife and natural diversity means a 

greater choice of healthy activities. Furthermore, Merced County can contribute to expanding the knowledge 

the area’s biological heritage and diversity by encouraging, supporting, and funding timely biological data 

collection, increased data sharing, and coordinated data reporting and integration. Wise planning, which 

incorporates measures to buffer the Grasslands Wetlands, the East Merced Vernal Pool Grasslands, the 

Merced River riparian corridor, and the San Joaquin River Corridro from incompatible land uses such as 

residential housing and commercial development, is key to ensuring the perpetuation of this irreplaceable and 

economically important resource for future generations.  

8.5 Oil, Gas, and Geothermal Resources 

Introduction 

This section provides an assessment of the oil, gas, and geothermal resources for Merced County.  An 

understanding of the availability of oil, gas, and geothermal resources within the county relative to the 

demand for these resources is necessary to support decision making related to land use and the future 

development in the county. 

Key Terms 

Natural Gas. A mixture of hydrocarbon gases that occurs with petroleum deposits, principally methane 

together with varying quantities of ethane, propane, butane, and other gases, that is used as a fuel in a variety 

of applications from cooking stoves to heaters and industrial processes.   

Petroleum Oil. A mixture of hydrocarbon fluids that occurs with petroleum deposits.  Petroleum oil and gas 

is a byproduct of the burial and heating of subsurface geologic layers.  This fluid is used to fuel combustion 

engines in automobiles.  

Geothermal. Geothermal resources are used to generate electricity or heat by utilizing naturally occurring 

geological heat sources.  It is a form of renewable energy.  Geothermal power is generally harnessed in one of 
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three ways. Large-scale electrical generation is possible in areas near geysers or hot springs by utilizing 

naturally occurring steam, superheated groundwater or using geothermal heat to heat a heat-transfer fluid.  

Oil Well Status. Cancelled, Permitted/Active, Dry, Idle or Plugged/Abandoned.  This status reference 

indicates the activity at each well.  “Cancelled” indicates that prior to drilling, the proposed drilling operation 

was cancelled.  “Dry” conditions indicate that either the well was dry initially or became dry after a 

production period.  Dry wells are “abandoned.”  “Idle” implies that the well has been capped for later use 

while “plugged” refers to the fact that the well has been plugged or destroyed.  

Associated and Non-Associated Gas Production. Indicates either the presence or non-presence of oil during 

natural gas production. 

Regulatory Setting 

As required by the California government codes referenced in Section 8.3, the County, the California Energy 

Commission (CEC) and the California Department of Conservation (DOC) Division of Oil, Gas, and 

Geothermal Resources (DOGGR) provide annual resource assessment and regulatory information contained 

in several routine reports. 

 California Laws for the Conservation of Oil and Gas, dated January 2005, is published by the DOC, 

Division of Oil, Gas, and Geothermal Resources Code, which governs the regulation of oil and gas 

operations. 

Existing Conditions 

Based on information provided on by the DOC, the county has a single natural gas well in operation out of the 

20 wells monitored by the DOC.  The reported active gas well is located at the Mint Road Well Field in the 

Dos Palos area.  Available records since 1977 indicate that associated (combined) oil and gas production has 

not occurred within the county.  Non-associated gas well production was sporadic between the years of 1977 

to 1995, with a total of less than 1 million cubic feet of natural gas produced over those years.  Significant gas 

production in Merced occurred from 1995 through 2001 with a record year of 871,098,000 cubic feet 

occurring in 1995.  Production has declined since that time, and was limited to 51,000,000 cubic feet of non-

associated gas in 2000 from a single well and 122,000 cubic feet of non-associated gas in 2002 from two 

wells.  No natural gas or oil production has taken place from 2002 through November 2006.  Based on the 

DOGGR 2008 Annual Report, two production gas wells produced 71,318 million cubic feet (Mcf) of gas for 

2008, and data available from the DOGGR web site indicates 2007 production of natural gas totaled 216,189 

Mcf (DOGGR 2007).   

Based on DOGGR records and as depicted on Figure 8-19 there are 190 plugged (abandoned) wells, 22 

cancelled wells, one idle well, and one buried-active well within Merced County.  Two new drilling programs 

were reported by the DOC Annual 2004 Report.  One well was dry and the other was considered for marginal 

production.   

Based on DOC information, Merced County has no known geothermal resources or energy operations. 
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As indicated by the data showing an existing lack of production of energy resources, in the face of trends 

toward significantly increasing energy costs, it appears that Merced County oil, gas, and geothermal resources 

are very limited and their production is economically infeasible.  
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Figure 8-19 
Natural Gas Wells on Record in Merced County by Status, 2006 
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8.6 Scenic Resources  

Introduction 

The primary scenic resource within Merced County is the rural and agricultural landscape of non-urbanized 

areas of the county.  State Route 152 and Interstate 5 in the western portion of the county are designated 

scenic routes.  Since the primary scenic resource in the county consists of open space, this section will 

evaluate the nature and distribution of developed and undeveloped open space resources within the county, 

including lands within wildlife refuges and easements.  This evaluation focuses on open space resources as 

described in California Government Code §65560.  The trend of open space conversion will be documented 

using information available from the Department of Conservation. 

The information contained in this section was compiled from a variety of sources including the California 

State Department of Parks and Recreation website, the California Department of Conservation, Division of 

Land Resource Protection, the U.S. Fish and Wildlife Service, the Merced County Association of 

Governments, The Nature Conservancy, and the Central Valley Land Trust. 

Key Terms 

Conservation Easement.  A Conservation Easement is a legal agreement between a landowner and another 

party that permanently limits uses of the land in order to protect its agricultural or biological and other 

resource values in perpetuity. 

Open Space Land. Open space land is any parcel, area, or waterway that is essentially unimproved and 

devoted to an open space use. Under Section 65560 of the California State Government Code, open space 

land is broadly defined as land designated for the preservation of natural resources (i.e., lakeshore and 

watershed lands); managed production of resources (i.e., lands for agriculture, pasture, forestry, recharge of 

groundwater basins); outdoor recreation (i.e., parks, scenic highway corridors, and areas with outstanding 

scenic, historic and cultural values); and public health and safety (i.e., flood plains, unstable soil areas).  

Recreational Area. Recreational Area is any public or private space set aside or primarily oriented to 

recreational use. This includes both parks and community centers. 

Urban. The term urban is used to describe land uses common to a city or unincorporated community. Urban 

land uses include residential, commercial, industrial and related institutional uses. Urban uses are usually 

considered more intensive in scenic character than rural land uses. 

Regulatory Setting  

 Sections 65560 – 65568, State Government Code: Open Space Lands. This portion of California 

planning law defines open space and requires every City and County to prepare open space plans as a 

required element of their General Plan. Building permits, subdivision approvals, zoning ordinance 

approvals must be consistent with the local open space plan. 

 Section 5076, Public Resources Code: California Trails Act. Open space elements and trail 

considerations. This law requires that during development of their General Plan, the every City and 

County shall consider trail-oriented recreational use and shall consider such demands in developing 
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specific open space programs. Further, every City, County, and District shall consider the feasibility 

of integrating its trail routes with appropriate segments of the state system. 

 Streets and Highways Code, Section 260, et. Seq. A California highway may be designated as 

scenic depending on how much of the natural landscape can be seen by travelers, the scenic quality of 

the landscape, and the extent to which development intrudes on the traveler’s enjoyment of the view. 

When a city or county nominates an eligible scenic highway for official designation, it must identify 

and define the scenic corridor of the highway, defined by the motorist’s line of vision (a reasonable 

boundary is selected when the view extends to a distant horizon). The city or county must also adopt 

ordinances to preserve the scenic quality of the corridor, including: 1) regulation of land use and 

density of development; 2) detailed land and site planning; 3) control of outdoor advertising 

(including a ban on billboards); 4) careful attention to and control of earthmoving and landscaping; 

and 5) careful attention to design and appearance of structures and equipment. 

 Merced County Open Space Action Plan (OSAP) and Open Space Development Review System 

(OSDRS). Adopted as part of the County's 2000 General Plan, the OSAP provides County decision 

makers with a procedure for determining the true development potential of a piece of land at a given 

time, based upon an assessment of its open space sensitivity value. Areas which have been delineated 

by the Planning Department's inventory maps as sensitive or significant resource or hazard areas are 

to be protected, managed, or preserved in a manner that is compatible with the resources or hazards 

that exist on the site or in the area. The OSDRS is one of the primary implementing tools of the 

County's OSAP (See below for a detailed discussion of the County's OSAP.) 

 Merced County Urban Centered Concept. The “Urban Centered Concept” is included as the basic 

principle of land use policy in the County’s 2000 General Plan. This concept emphasizes the use of 

established cities and community centers to accomplish urban expansion in an orderly manner where 

public services are currently available. The Urban Centered Concept and associated land use 

designations provide for intensive urban development and protect agricultural and open space land 

from uncontrolled sprawling development. The expansion of these urban areas occurs only through a 

General Plan Amendment and requires a thorough analysis and a decision by the Planning 

Commission and the Board of Supervisors through the public hearing process. 

 Merced County General Plan, Land Use Chapter: Population density and building intensity. 

The County’s 2000 General Plan Land Use chapter contains recommended standards for agricultural 

land use designations regarding population density and building intensity, in addition to percent lot 

coverage maximums. These standards provide guidelines that promote low-density development in 

agricultural areas and preserve the open space agricultural aesthetic. 

 Chapter 18.42, Merced County Code: Sign Regulations. This section of the County Zoning Code 

provides sign regulations pertaining to road right-of-way in order to protect highways from visual 

clutter and enhance the appearance of unincorporated areas by regulating design and promoting 

compatibility with surrounding structures. 

Existing Conditions 

The natural scenic beauty and rural agrarian charm of the County has attracted residents and visitors to the 

area for decades. Preservation of the County’s scenic features, both natural and working landscapes, enhances 

the amenity value and economic development potential of the County as it adds to the quality of life for 

existing residents.   
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Natural areas and scenic areas have much in common. Most natural areas of significance have attractive 

scenery. Natural areas are valued for their aesthetic and scenic, wild and undisturbed character. The County’s 

mix of orchard lands with open field crop areas also creates an aesthetic amenity. The natural, rural, and 

agricultural aspects of the County, as experienced through the panoramic views of the Coastal ranges, the 

Sierras, and the agriculturally rich valley floor, form the primary scenic resources within Merced County. 

Predominant scenic resources found in Merced County are as follows: 

Landscape Resources 

Rural Agricultural Landscape. Though intensively developed, modified, and manipulated for agricultural 

purposes, the County’s rural area (comprising 95 percent of all County land) has a high scenic value. The 

predominant characteristic of Merced County's rural areas is agricultural, and includes pasture, row crops, and 

orchards with limited accessory buildings scattered throughout. In certain areas of the County, dairies with 

their large facilities and surrounding croplands form a prominent portion of the viewscape.  Viewers are 

offered expansive views over row crops and pastures, while orchards and vineyards create a focused line of 

sight. Most roadways through non-urbanized Merced County provide some extent of rural agricultural 

landscape views.   

Marshes and Wetlands. Numerous reservoirs, creeks, rivers, ponds and marshes make up the wetland 

resources in Merced County. The Merced River is the only area left in the county with significant riparian 

woodland vegetation, making it among the most valuable remaining in the San Joaquin Valley. Less 

significant amounts of riparian vegetation also exist along the San Joaquin River, Salt Slough, and portions of 

Bear, Los Banos, and San Luis creeks. Marshes are restricted locally primarily to the fringes of waterways 

and historic oxbows (isolated parts of old channels) of the San Joaquin River, especially the east and west 

Grasslands areas. Seasonal activities include cattle grazing in the summer and duck hunting in the hunting 

season. Views of marshes and wetlands are predominantly from State Highways, such as State Route (SR) 

140 near the Santa Fe Grade Road and on SR 165 between Los Banos and Stevinson.   

River Corridors. The Merced River, San Joaquin River, and Bear Creek corridors, including their tributaries 

and creeks, provide scenic waterways and areas of riparian forest in the County. Views of river corridors can 

be seen from State Highways, along bikeways and trails, and by recreationists along the Merced River. Major 

public viewpoints of these resources adjacent to the Merced River include from west to east, River Road, 

Livingston Cressey Road, Turlock Road, SR-59, and Merced Falls Road.  Because of its wide floodplain, 

visual access to the San Joaquin River corridor is limited to highway crossings of SR 152, SR 165, and SR 

140.  Bear Creek Drive parallels the Bear Creek corridor for much of its length east of the City of Merced. 

Rangelands.  Most viewers would characterize rangelands as the prototypical California landscape in this 

area of the state.  Verdant green from late winter to early summer, these landscapes evolve to the dried grass 

brown of late summer and fall (giving rise to California’s nickname of the “golden state”).  Though some 

areas of rangeland are composed of oak savannah, they are predominantly made up of expansive grasslands 

interspersed with vernal pools and ephemeral streams.  Development within these areas tends to be infrequent 

and consist of small-scale agricultural improvements. Rangelands are the primary landscape type in the 

eastern area of the county, and west of Interstate 5.  Primary viewpoints of rangelands include Interstate 5, 

and SR 152 west of Interstate 5 in the western county, and SR 140, SR 59 north of the City of Merced, 

Snelling Road, and La Grange Road in eastern Merced County. 
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Scenic Panoramas. Views of the Coastal ranges and the Sierra Nevada foothills from the wide valley floor 

constitute the major scenic vistas in the County. These ranges are most often viewed from roadways in the 

County. The coastal Diablo Range borders Merced County on the west and is composed of gently to steeply 

rolling hills. Views of the Coastal Range can be seen along the Interstate 5 corridor and from portions of State 

Routes 33, 152, and 165. The foothills of the Sierra Nevada Mountains border Merced County on the east, 

and are composed of gently rolling hills leading to the sharper terrain of the Sierra in the background. The 

dominant colors of the mountains and hills vary with the season, with golden brown hues through most of the 

year and green due to the winter rains. Seasonal contrasts of swollen rivers and lush hillsides are 

complimented by snow capped distant mountains.  Because of poor air quality within the county, views of 

these scenic panoramas are often limited, with views of the Sierra Nevada being limited to several days each 

year after major winter storms. 

Major Public Viewpoints 

Because of the flatness of most of the County’s terrain, most scenic views are limited to the near- and 

medium-range as provided by viewpoints such as public recreation areas and roadways.  Public recreation 

areas are discussed in Section 9.2, Recreation, of this document.  The scenic resource aspect of major 

roadways is set forth below (MCAG, 2004). 

Interstate 5 

This landscape unit is a four-lane, north-south freeway running near the western border of the county, 

adjacent to the coastal mountain range. The freeway corridor lacks billboards and lighting. Views from the 

freeway include the mountains to the east and west and agricultural land uses, as well as occasional highway 

commercial developments. Interstate 5, also known as the Westside Freeway, is designated both a state scenic 

highway (for that portion north of State Route 152) and a Blue Star Memorial Highway.  

State Route 33 

With the exception of land within the cities of Los Banos and Gustine, land adjacent to State Route 33 uses 

include wetlands, wildlife refuges, state recreation areas, occasional residences and rural commercial 

establishments, and agricultural. The agricultural land consists of pasture, orchards and row crops. Adjacent 

land use within the cities of Los Banos and Gustine include a mixture of single- and multi-family residences, 

city park land, and numerous commercial businesses.  Adjacent State Park and State Recreation Areas include 

O’Neill Forebay, as well as Medieros State Recreation Area. 

State Route 59 

State Route 59 is a two-lane conventional highway, with several four-lane segments through the city of 

Merced, going north-south in Merced County. Adjacent land use for most of the route is primarily agricultural 

with occasional residences or commercial business. The agricultural land consists of pasture, orchards and 

row crops. Adjacent land use within the City of Merced includes a mixture of single- and multi-family 

residences, a mobile home park, and numerous commercial and industrial businesses. Approximately four 

miles north of the Merced city limits is a county landfill, and closer to Snelling are several sand and gravel 

operations, one of which is near the Merced River Bridge where the Merced River with its riparian habitat 

flows under State Route 59. 
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State Route 99 

State Route 99 is the principal north-south highway running through or by the major cities of the Central 

Valley, including Merced, Atwater, and Livingston. Throughout its length, State Route 99 varies from a four-

lane conventional highway to four-lane freeway. Small connector roads and occasional driveways access 

some portions of the route, especially south of Merced. 

Adjacent rural land use is primarily agricultural with occasional residences and rural commercial 

establishments. The agricultural land consists of vineyards, orchards, row crops, pastures, and dairies. 

Adjacent urban land use (cities of Merced, Atwater and Livingston) include a mixture of single- and multi-

family residences, a hospital, commercial businesses, and various other industrial distribution and 

manufacturing facilities. The entire route parallels the Union Pacific Railroad, and the McConnell State 

Recreation Area is located at the Merced River. Numerous billboards, telephone poles, electric poles, and 

wires border the highway. Highway dividers include metal railing, concrete barriers, and oleander shrubs. 

State Route 140 

State Route 140 is the principal highway serving Yosemite National Park. In Merced County, this route is a 

two-lane conventional highway except for several four-lane segments through the city of Merced. Adjacent 

land uses include wetlands and wildlife refuges toward the western end. But, for most of the route, it is 

primarily agricultural with occasional residences and commercial businesses. The agricultural land consists of 

vineyards, orchards, row crops, pastures, and dairies.  

Adjacent land use within the City of Merced includes a mixture of single- and multi-family residences, a 

mobile home park, several churches, a couple of museums, a city park, commercial businesses, and various 

other industrial distribution and manufacturing facilities in an industrial park just east of town. Both north and 

south of Gustine are several wetland areas and refuges, including the San Luis National Wildlife Refuge 

(Kesterson and China Island Units), and the Great Valley Grasslands State Park. Adjacent to and running 

through the refuges is the San Joaquin River, which still has substantial riparian vegetation. Also, the Eastside 

Irrigation Canal where it crosses State Route 140 has quite a few large trees aiding riparian vegetation. State 

Route 140 is designated a Blue Star Memorial Highway.  

State Route 152 

State Route 152 is a divided four-lane conventional highway except through the city of Los Banos. With the 

exception of within the City of Los Banos, adjacent land uses include wetlands, wildlife refuges, state 

recreation areas, occasional residences, businesses, and agricultural land. The agricultural land consists of 

pasture, orchards and row crops. Adjacent land use within the City of Los Banos includes a mixture of single- 

and multi-family residences, a park, and numerous businesses. 

State Route 152 has several state parks and recreation areas located along it, including: San Luis Reservoir 

State Recreation Area, Romero Visitors Center, B.F. Sisk Dam, O’Neill Forebay, Upper & Lower 

Cottonwood Creek Wildlife Areas, Pacheco State Park, San Luis Creek State Recreation Area, and Basalt 

Area State Recreation Area. From the Santa Clara county line to the junction of Interstate 5, State Route 152 

is an officially designated state scenic highway. 
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State Route 165 

State Route 165 is a two-lane conventional highway. Adjacent land use includes wetlands and wildlife refuges 

and, with the exception of within the City of Los Banos, is primarily agricultural with occasional residences 

and rural commercial establishments. The agricultural land consists of vineyards, orchards, row crops, 

pastures and dairies. Adjacent land use within the City of Los Banos includes a mixture of single- and multi-

family residences, and numerous businesses. Adjacent state parks and refuges include the Great Valley 

Grasslands State Park, the Bear Creek and the Freitas Units of the San Luis National Wildlife Refuge. The 

San Joaquin River runs through or adjacent to the refuges 

Trends in Landscape Conversion 

Until relatively recently the County has not experienced intensive development outside of its historical urban 

designated areas. Competition for land resulting from urban expansion and unprecedented population growth 

in the Central Valley threatens to convert the County’s existing scenic open space resources to urban 

development. This growth will result in pressures to eliminate more and more open areas that have 

recreational, aesthetic, and wildlife resource production value.  However, if the County's scenic and open 

space resources are properly managed and maintained, they can provide important physical, social, aesthetic, 

wildlife habitat, and economic benefits to its residents and visitors. These resources, whether natural or man 

enhanced (such as agriculture and grazing land), will have increasing value in the future. 

Conversion of Agricultural Resources 

Merced County contains a large amount of prime soils, reflected directly in the high economic value of 

agricultural production in the County. Unfortunately, the best soils for crop production are also the easiest to 

develop and build upon because of superior slope and drainage qualities. Within the County, most of the 

SUDP's are located on Prime or Statewide Important soils. Winton, Le Grand, and Planada are entirely 

surrounded by prime soils. Most other SUDP's contain a mixture of soil classes, but the Prime and Statewide 

Important soil classes are dominant (Merced County, 1990). 

The Farmland Mapping and Monitoring Program (FMMP) produces maps and statistical data used for 

analyzing impacts on California’s agricultural resources. As reported in the California Farmland Conversion 

Report 2004-2006, statewide urban development marginally increased since 2004-2006, with a 0.2% increase 

in urbanization relative to the 2002-2004 period, while the San Joaquin Valley’s urbanization rate accounted 

for 23% of the total. From 1992 to the present (2006), Merced County saw an average annual decrease in 

agricultural land (including important farmland and grazing land) of 1,453 acres. This conversion of 

agricultural lands to urban uses reduces the scenic resource of the rural agricultural landscape (CDOC 2007). 

Federal Lands and Programs 

Federally managed lands within the county provide for landscape protection, in additional to their primary 

roles.  Three federal wildlife refuges are located in Merced County: the Merced National Wildlife Refuge, the 

San Luis National Wildlife Refuge, and the San Joaquin River National Wildlife Refuge. Additionally, the 

U.S. Fish and Wildlife Service (USFWS) operates the Grasslands Wildlife Management Area (GWMA).  As 

with State lands discussed below, these lands protect natural resources and provide recreational opportunities. 

The Recreation section (9.1) of this document describes the individual resources in detail. 
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The GWMA is a portion of the San Luis Wildlife Refuge Complex and was established by the USFWS in 

1979. The management area is comprised of privately owned lands on which perpetual conservation 

easements have been purchased. These easements preserve wetland and grassland habitats and prevent 

conversion to croplands or other uses not compatible with migratory bird and other wildlife values. Daily 

management operations remain under the landowner's control. The majority of easement properties are 

wetlands managed for waterfowl hunting. From the establishment of the GWMA until 2005, over 86,000 

acres have been placed under conservation easements.  

The current Grasslands WMA acquisition boundary encompasses 131,350 acres in Merced County (USFWS 

2005). The Grasslands WMA easement boundary is intended to allow the USFWS to obtain fee title or 

purchase conservation easements on private property within this area to permanently preserve habitat for 

waterfowl and wildlife protection. This acquisition program is for willing sellers only and is not intended or 

expected to have any impact on landowners not interested in the program.  

The GWMA is located in western Merced County within the San Joaquin River basin and supports the largest 

remaining block of contiguous wetlands in the Central Valley. It is divided into eastern and western division 

separated by the San Joaquin River. In the heart of the western division is the Grassland Resource 

Conservation District (GRCD), an area of 70,000 acres of private wetlands and associated grasslands, and 

over 30,600 acres of federal National Wildlife Refuges and state Wildlife Management Areas. 

These private wetlands constitute 30 percent of the remaining wetlands in California's Central Valley and are 

extremely important to Pacific Flyway waterfowl populations. The wetlands support diverse habitats 

including seasonally flooded marshlands, semi-permanent marsh, riparian habitat, wet meadows, vernal pools, 

native uplands, pastures, and native grasslands. This habitat diversity supports raptors, shorebirds, wading 

birds, and other wildlife species. Several federal and state listed, endangered, and threatened plants and 

animals are present in the area and benefit by the habitat protection provided by the easement program. 

State Lands and Programs 

The State of California, Departments of Parks and Recreation and Fish and Game operate and maintain a 

variety of public lands located in whole or in part in Merced County.  The lands protect valuable wildlife 

habitats and water resources while providing both aesthetic and passive recreational opportunities for County 

residents. State-managed lands include the Great Valley Grasslands State Park, the George Hatfield, 

McConnell, and Los Banos Reservoir State Recreation Areas, and Los Banos State Wildlife Management 

Area.  These areas are described in detail in section 9.1, Recreation, of this document. 

Merced County Lands and Programs 

Merced County Open Space Action Plan 

The aim and design of the County's Open Space Action Plan is to carefully manage open space resources in 

order to support the County's anticipated population growth while preserving nonrenewable assets for future 

generations. That aim can be expressed in the following objectives: 

 Resource Production. To moderate impacts of future development on long-term availability of 

essential resources including wildlife and vegetation, and to identify the limits or "carrying 

capacities" of those resources. 
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 Resource Conservation. To encourage conservation of productive agricultural, mineral and other 

resource lands, by anticipating the effects of development on identified area-wide resources. 

 Public Health and Safety. To support efforts to provide unincorporated communities with adequate 

potable water and adequate facilities for sewage disposal as well as direct urban development away 

from identified natural hazard areas. 

 Outdoor Recreation. To provide for, protect, and maintain areas of scenic and recreational value to 

serve both existing and future citizens needs of Merced County. 

As part of the 2000 General Plan update program, inventories were conducted of open space resources. These 

resources were mapped in a general form for the General Plan and also identified on more detailed file maps 

in the County Planning Department. Areas delineated on the maps as sensitive or significant resource or 

hazard areas are to be protected, managed, or preserved in a manner that is compatible with the resources or 

hazards that exist on the site or in the area. Specific development proposals within these areas are required be 

consistent with the goals, policies, objectives, and criteria specified for each resource or hazard.  

The County's Open Space Action Plan is implemented by the County Planning Department through use of an 

Open Space Development Review System (OSDRS).  The system is basically a process for assessing the 

appropriateness of proposed developments, including their compatibility with surrounding environmental 

constraints and resources. This system of review is required of all projects for which a building permit or 

other entitlement occurs, such as a land division or use permit, as well as during policy and ordinance 

amendment.  

Williamson Act 

The California Land Conservation Act of 1965, or more commonly known as the Williamson Act, is a farm 

property tax relief program that enables local governments to enter restrictive use contracts with farmland 

owners. The subsidy is provided through a reduced property tax assessment resulting from valuing contracted 

land on the income it is capable of producing from agriculture rather than its fair market value for other 

purposes.  The goal of the program is to preserve agricultural resources and prevent conversion of agricultural 

areas to urban or other uses.  (For additional information regarding the Williamson Act, see Chapter 4, 

Agriculture, of this document.)  Preservation of scenic resources is aided by this limitation of conversion of 

rural landscapes. 

Within Merced County, the County initiated the Williamson Act program in 2002, by establishing the 

boundaries of the County’s Agricultural Preserve and soliciting participation by farmland owners.  Figure 8-

20 illustrates the area of the Agricultural Preserve and identifies those properties enrolled as of March 2006. 
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Open Space and Conservation Easements 

Cities and counties may acquire open space easements pursuant to the Open Space Easement Act of 1974 

(Government Code section 51070 et seq.). Land must remain within an easement in perpetuity or, 

alternatively, for at least ten years. The easement can only be abandoned by application of the landowner (or 

by government through purchase of the property). The easement must be consistent with the Open Space 

Element of the local general plan and be approved by the Planning Commission and Board of Supervisors 

after public hearings. The tax basis is the same as under the Williamson Act described above (Merced County, 

1990). 

The Conservation Easement Act (California Civil Code sections 815-816) enables a city, county, district, or 

nonprofit organization to acquire perpetual easements for the conservation of agricultural land and open 

space, or for historic preservation. Unlike open space easements, there is no procedure for non-renewal of 

conservation easements, no requirement for public hearings, and no expiration date. Under this Act, 

landowners who donate their development rights permanently may be eligible for charitable deductions on 

their Federal and State income taxes, concessions on estate taxes where the property value has been reduced, 

and lower property tax assessments. In establishing an easement, a landowner and local agency agree upon 

the permitted land uses within the conservation area. The easement is binding upon successive owners of the 

land (Merced County, 1990). 

Private and Non-Governmental Organization Lands and Programs 

Central Valley Farmland Trust  

The Central Valley Farmland Trust works with farmers and ranchers to preserve agricultural land in Merced 

and other Central Valley counties.  In 2011, the Trust had conserved over 10,000 acres of agricultural lands in 

Merced County. The majority of the Trust’s land in Merced County is located in the southwestern area of the 

County, and in the Planada and Delhi areas, and contain lands that are actively farmed or ranched.  Trust 

lands are not open to the public. 

The trust has established the following criteria for selecting projects: 

 The land is not within a city’s sphere of influence. 

 The land has a history of highly productive agricultural value 

 The land is adjacent or near other land that is placed under an agricultural easement and combines to 

make a sizeable block of protected land 

 The land is positioned to effectively stop or stall the conversion of other productive farmland. 

Lands selected for inclusion in the Trust’s projects are conserved in the following ways: 

Donated Lands Program. In this program a landowner donates a specific property to the Trust.  A 

conservation easement is then placed on the property that permanently conserves it from urban development.  

In many cases, the land is then sold to an individual who agrees to the terms of the easement. 

Agricultural Easement. Through this program the Trust offers a landowner cash in exchange for 

permanently limiting non-agricultural development on the land.  
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Purchased Land. In this program the landowner sells property to the Trust.  As with donated lands, a 

conservation easement is placed on the land to preserve it from non-agriculturally related development and 

sold to a subsequent landowner that has agreed to the easement’s terms. 

Monitoring Easements. Also known as “stewardship,” this process begins once the property has been 

conserved.  This program represents an on-going commitment to monitor and enforce the terms of an existing 

easement in perpetuity. The program includes establishing the terms of the easements, evaluating the 

condition of the property, establishing ongoing communication with the owners and annual visits to the 

property to monitor the easement. 

The Nature Conservancy 

The Nature Conservancy (TNC) is working with area ranchers to protect at least 60,000 acres of the Merced 

grasslands, concentrating on two principal areas along the Highway 140 corridor leading to Yosemite and the 

area north of Lake Yosemite, around the UC Merced campus (TNC, 2006). TNC plans to form a core reserve 

area by acquiring conservation easements on a network of strategically located private properties. TNC is 

cooperating with the University of California to establish a rangeland management and easement monitoring 

program to ensure the long-term health of the grasslands and vernal pools in the area. 

Private Recreation Areas 

Private recreation areas, located throughout the County, such as golf courses and private duck clubs, provide 

preservation of open space lands and scenic resources. 

State Scenic Highways 

Roadways provide one of the primary means by which physical settings and visual attributes of the County 

are experienced.  Highways with scenic view corridors provide for an enjoyable travel experience, link urban 

areas with open space areas, and provide access to recreational areas. Both State Highway 152 west of I-5, 

and I-5 from the Stanislaus County line south to Highway 152, have been designated State Scenic Highways 

because of their as scenic vistas (Figure 8-21). 

The State has established standards for protecting state designated scenic corridors. These standards include 

regulation of land use and the intensity of development through detailed site planning, control of outdoor 

advertising, attention to landscaping, and the design and appearance of structures and equipment. Scenic 

qualities can be preserved through retaining the character of natural slopes and formations and through 

preservation and enhancement of water courses, wildlife habitats, and vegetation. Development patterns and 

land use activities which block vistas or views of local landmarks reduce scenic qualities. The exterior 

appearance of structures (bulk, height, color) can detract from the natural surroundings. 

8.7 Air Quality  

Introduction 

This section describes federal and state ambient air quality standards, local air quality planning and 

management, and existing air quality conditions. The information contained in this section was obtained from 

various sources including the California Air Resources Board (CARB) and the San Joaquin Valley Air 

Pollution Control District (SJVAPCD).  
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Air quality is an important natural resource that influences public health and welfare, the economy, and 

quality of life. Air pollutants have the potential to adversely impact public health, the production and quality 

of agricultural crops, visibility, native vegetation, and buildings and structures.  

Sensitive receptors are typically defined as populations or uses that are more susceptible to the effects of air 

pollution than the general population. These include children and the elderly and land uses such as: long-term 

healthcare facilities; rehabilitation centers; retirement homes; convalescent homes; residences; schools; 

childcare centers; and playgrounds. Sensitive receptors are located though out Merced County and will be 

considered as part of the development of the Merced County General Plan Update.  

Key Terms 

The following key terms are used throughout this section to describe air quality conditions and the framework 

of regulations that pertain to air quality.  

Ambient Air Quality Standards. These standards measure outdoor air quality. They identify the maximum 

acceptable average concentrations of air pollutants during a specified period of time. These standards have 

been adopted at both state and federal levels. 

Mobile Source. A moving source of air pollution such as on road or off-road vehicles, boats, airplanes, lawn 

equipment and small utility engines.  

Nitrogen Oxides (NOx). NOx are composed of nitric oxide (NO), nitrogen dioxide (NO2) and other oxides of 

nitrogen. NOx are primarily created from the combustion process and are a major contributor to smog and acid 

rain formation.  

Ozone Precursors. There are several chemical steps in creating ozone. Ozone precursors are chemicals that 

lead to the eventual creation of ozone. Ozone precursors occur either naturally or as a result of human 

activities such as the use of combustion engines. Ozone is a pungent, colorless, toxic gas created in the 

atmosphere rather than emitted directly into the air. Ozone is produced in complex atmospheric reactions 

involving oxides of nitrogen and reactive organic gases acting with ultraviolet energy from the sun in a 

photochemical reaction.  

PM10. Dust and other particulates exhibit a range of particle sizes. Federal and state air quality regulations 

reflect the fact that smaller particle are easier to inhale and can be more damaging to health. PM10 refers to 

dust and particulates that are 10 microns in diameter or smaller.  

PM2.5. The federal government has recently added standards for smaller dust particles. PM2.5 refers to dust 

and particulates that are 2.5 microns in diameter or smaller.  

Reactive Organic Gases (ROG). ROG are photochemically reactive and are composed of non-methane 

hydrocarbons. These gases contribute to the formation of smog.  

San Joaquin Valley Air Basin. An air basin is a geographic area that exhibits similar meteorological and 

geographic conditions. California is divided into 15 air basins to assist the statewide regional management of 

air quality issues. The SJVAB extends from San Joaquin County (northern boundary) to Kern County 

(southern boundary).  
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Sensitive Receptors. Populations or uses that are more susceptible to the effects of air pollution than the 

general population, such as long-term health care facilities, rehabilitation centers, retirement homes, 

convalescent homes, residences, schools, childcare centers, and playgrounds.  

Stationary Source. A non-mobile source of air pollution such as a power plant, refinery, distribution center, 

chrome plating facility, dry cleaner, port, rail yard, or manufacturing facility.  In Merced County, confined 

animal facilities are identified as important stationary sources of air emissions. 
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Regulatory Setting 

Air quality is described for a specific location as the concentration of various pollutants in the atmosphere. 

Air quality conditions at a particular location are a function of the type and amount of air pollutants emitted 

into the atmosphere, the size and topography or the regional air basin, and the prevailing meteorological 

conditions. 

Federal and state ambient air quality standards established acceptable thresholds for several different 

pollutants, expressed in maximum allowable concentrations generally defined in units of parts per million 

(ppm) or in micrograms per cubic meter (µg/m3). Generally, these standards have been set to protect public 

health. A summary of state and federal ambient air quality standards is shown in table 8-15. 

Federal Regulatory Framework 

 Federal Clean Air Act. The federal 1970 Clean Air Act (CAA) authorized the establishment of 

national health-based air quality standards, and also set deadlines for their attainment. The federal 

Clean Air Act Amendments of 1990 (1990 CAA) made major changes in deadlines for attaining 

National Ambient Air Quality Standards (NAAQS) and in the actions required of areas of the nation 

that exceeded these standards. Under the CAA, state and local agencies in areas that exceed the 

NAAQS are required to develop state implementation plans (SIP) to show how they will achieve the 

NAAQS for ozone by specific dates (42 USC 7409, 7411). The United States Environmental 

Protection Agency (EPA) is responsible for enforcing the NAAQS primarily through reviewing State 

Implementation Plans (SIPs) that are prepared by each state.  

 Clean Air Ozone Rules. The Clean Air Ozone Rules of the CAA, effective June 15, 2005, replaced 

the NAAQS 1-hour ozone standard with the 8-hour ozone standard and outlined a process for 

reducing ground level ozone pollution. This new rule also issued new designations on attainment and 

nonattainment. Although the federal 1-hour ozone rules have been revoked, the SJVAPCD continues 

to implement parts of its federal 1-Hour Ozone Attainment Plan including control measures, 

Reasonable Available Control Technology, and motor vehicle inspection and maintenance programs 

that were in effect as of June 15, 2004. Major programs that were once in effect under the 1-hour 

ozone standard but no longer apply include: 1-hour transportation conformity; 1-hour de minimus 

thresholds for general conformity; Section 185 fees formerly triggered by failure to attain the federal 

1-hour ozone standard; and a requirement to retain a nonattainment New Source Review program in 

the State Implementation Plan (SIP). 
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TABLE 8-15 
Ambient Air Quality Standards 

Pollutant Averaging Time 
California Standards 

Concentration 

National Standards 

Concentration 

Ozone 1-hour 

8-hour 

0.09 ppm (180 µg/m
3
) 

0.07 ppm (157 µg/m
3
) 

No federal standard 

0.07508 ppm (147157 

µg/m
3
) Respirable 

Particulate Matter 

(PM10) 

24-hour 50 µg/m
3
 150 µg/m

3
 

Respirable 

Particulate Matter 

(PM10) 

Annual Geometric Mean 30 µg/m
3
 --- 

 

24-hour 50 µg/m
3
 150 µg/m

3
 

Annual Arithmetic Mean 20 µg/m
3
 --- 

Fine Particulate 

Matter (PM2.5) 

24-hour No Separate Standard 35 µg/m
3
 

Annual Arithmetic Mean 12 µg/m
3
 15 µg/m

3
 

Carbon Monoxide 8-hour 9.0 ppm (10 mg/m
3
) 9 ppm (10 mg/m

3
) 

1-hour 20 ppm (23 mg/m
3
) 35 ppm (40 mg/m

3
) 

Nitrogen Dioxide Annual Arithmetic Mean 0.030 ppm (57 µg/m
3
) 0.053 ppm (100 µg/m

3
) 

1-hour 0.18 ppm (339 µg/m
3
) 0.100 ppm (188 µg/m

3
) 

Lead 30 Day Average 1.5 µg/m
3
 --- 

Calendar Quarter --- 1.5 µg/m
3
 

Rolling 3-Month Average --- 0.15 µg/m
3
 

Sulfur Dioxide 24-hour 0.04 ppm (105 µg/m
3
) --- 

Sulfur Dioxide Annual Arithmetic Mean --- 0.030 ppm (80 µg/m
3
) 

24-hour 0.04 ppm (105 µg/m
3
) 0.14 ppm (365 µg/m

3
) 

3-hour --- --- 

31-hour ---0.25 ppm (655 µg/m
3
) --- 

1-hour 0.25 ppm (655 µg/m
3
) ---0.075 ppm (196 µg/m

3
) 

Sulfates 24-hour 25 µg/m
3
 No Federal Standard 

Vinyl Chloride 24-hour 0.01 ppm (26 µg/m
3
) No Federal Standard 

Hydrogen Sulfide 1-hour 0.03 ppm (42 µg/m
3
) No Federal Standard 

Source: California Air Resources Board, 2010a. 
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State Regulatory Framework 

 California Air Resources Board. In California, the California Air Resources Board (CARB) is 

responsible for preparing and enforcing the Federally-required SIP in an effort to achieve and 

maintain NAAQS and State Ambient Air Quality Standards (SAAQS), which were developed as part 

of the California CAA adopted in 1988. SAAQS for criteria pollutants equal or surpass NAAQS, and 

include other pollutants for which there are no NAAQS. In addition, CARB is responsible for 

assigning air basin attainment and nonattainment designations in California. Air basins are designated 

as being in attainment if the levels of a criteria air pollutant meet the SAAQS for the pollutant, and 

are designated as being in nonattainment if the level of a criteria air pollutant is higher than the 

SAAQS. CARB is the oversight agency responsible for regulating statewide air quality, but 

implementation and administration of SAAQS is delegated to several regional air pollution control 

districts (APCD) and air quality management districts (AQMD). These districts have been created for 

specific air basins, and have principal responsibility for: developing plans to meet SAAQS and 

NAAQS; developing control measures for non-vehicular sources of air pollution necessary to achieve 

and maintain SAAQS and NAAQS; implementing permit programs established for the construction, 

modification, and operation of air pollution sources; enforcing air pollution statutes and regulations 

governing non-vehicular sources; and developing employer-based trip reduction programs.  

 San Joaquin Valley Air Basin. To regulate air pollutant emissions within California, the state has 

been divided into 15 air basins based upon similar meteorological and geographic conditions. Merced 

County is located in the San Joaquin Valley Air Basin (Air Basin), which is the second largest air 

basin in California. The Air Basin is regulated by the SJVAPCD and also includes San Joaquin 

County, Stanislaus County, Madera County, Fresno County, Kings County, Tulare County, and a 

portion of Kern County (Figure 8-23). 

Local Regulatory Framework 

 San Joaquin Valley Air Pollution Control District (SJVAPCD). The SJVAPCD, the lead air quality 

regulatory agency for Merced County and the Air Basin, has jurisdiction over all point and area 

sources (except for mobile sources, consumer products, and pesticides). The SJVAPCD and CARB 

have joint responsibility for attaining and maintaining the NAAQS and SAAQS in the Air Basin. 

SJVAPCD’s primary approach to implementing air quality plans is through adopting rules and 

regulations. The district has permit authority over jurisdictional stationary sources. The District’s 

”Guide for Assessing and Mitigating Air Quality Impacts” (GAMAQI) provides lead agencies, 

consultants and project applicants with uniform procedures for addressing air quality impacts in 

environmental documents. The District has also published “Air Quality Guidance for General Plans” 

(2003) which provides guidance on developing and implementing local policies and programs to be 

included in a general plan. 

 San Joaquin Air Basin Attainment Status. The Air Basin is in “severe” nonattainment for the state 

one-hour ozone standard, “extreme” nonattainment for the federal eight-hour ozone standard, in 

maintenance (serious) nonattainment of federal PM10, nonattainment of state PM10, and in 

nonattainment for federal and state PM2.5 standards (Table 8-16). Because of the nonattainment status 

of the air basin for these pollutants, the SJVAPCD is required to prepare ozone, PM10 and PM2.5 

attainment demonstration plans that identify the regulatory framework necessary to bring the San 

Joaquin Valley into compliance with the ozone, PM10 NAAQS and SAAQS, and PM2.5 NAAQS and 

SAAQS. Each is described below. 
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TABLE 8-16 
San Joaquin Air Basin Attainment Status 

Pollutant 
State of California Attainment 

Status 
Federal Attainment Status 

Ozone – 1-hour Nonattainment/Severe  
No Federal Standard 

(formerly classified as Extreme) 

Ozone – 8-hour Nonattainment Nonattainment/ Extreme 

PM10 Nonattainment Maintenance (Serious) 

PM2.5 Nonattainment Nonattainment 

Carbon Monoxide Unclassified Unclassified/Attainment 

Nitrogen Dioxide Attainment Unclassified/Attainment 

Lead Attainment 
Cannot be classified or better than 

national standards 

Sulfur Dioxide Attainment 
Cannot be classified or better than 

national standards 

Sulfates Attainment No Federal Standard 

Hydrogen Sulfide Unclassified No Federal Standard 

Source: California Air Resources Board, 2010b, U.S. Environmental Protection Agency 2011 

 Ozone Plan. The ozone attainment demonstration plan developed by the SJVAPCD was incorporated 

into the SIP for ozone, which was developed by CARB in 1994 and approved by the EPA in 1996. 

The control measures included in the plan apply to currently regulated sources under SJVAPCD 

jurisdiction, but the cooperation of other federal, state, and local agencies is required to achieve 

attainment with federal ozone standards. The EPA and CARB are responsible for emission controls of 

aircraft, farming equipment, pesticides, consumer products, and motor vehicles that significantly 

contribute to the ozone pollution in the Air Basin.  

Effective June 15, 2005, the U.S. Environmental Protection Agency (EPA) revoked in full the federal 

1-hour ozone ambient air quality standard, including associated designations and classifications.  The 

Clean Air Ozone Rules of 2004 (1) modify the CAA classification provisions for 8-hour ozone; and 

(2) transition from 1-hour NAAQS to 8-hour NAAQS and implement anti-backsliding principles. 

Merced County, as part of San Joaquin Valley Air Basin, has been classified as “extreme” 

nonattainment for 8-hour ozone. The extreme classification also requires a more stringent program for 

new sources and additional control measures. The 8-hour Ozone Attainment Demonstration Plan was 

approved by the ARB in June 2007 and sets out the strategy to attain the federal 8-hour ozone 

standard by 2024.  

The SJVAPCD prepared a 1-Hour Ozone Attainment plan for submittal to the CARB and EPA. In 

April 2004, the EPA granted California's request to reclassify the San Joaquin Valley ozone non-

attainment area from "severe" to "extreme" for the 1-hour federal standard. The one hour ozone plan 

was adopted by the Air District on October 8, 2004 and forwarded to the CARB. CARB adopted the 

SJVAPCD’s 1-Hour “Extreme” Ozone Attainment plan on October 28, 2004 and forwarded it to the 
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EPA. Although EPA revoked the federal 1-hour ozone standard, the SJVAPCD’s previously adopted 

control measures still apply.  

 PM10 Plan. A 2006 PM10 Plan, adopted in February 2006, provides updated information and 

evaluation required by EPA’s Federal Register and was submitted to the EPA on March 31, 2006. 

The 2006 PM10 plan updates schedules and emission reductions, and aligns contingency measures 

with federal requirements. This plan update also includes the results of latest regional air quality 

technical data, including modeling, inventory and monitoring data. As a follow-up to the 2006 plan, a 

2007 PM10 Maintenance Plan and Request for Redesignation was submitted to the EPA and provided 

verification of continued attainment, a contingency plan, an attainment emissions inventory, a 

maintenance demonstration, and a demonstration of the state’s monitoring network.  

The previously-adopted 2003 PM10 Plan and specific emission control strategies led to amendments 

to Regulation VIII (adopted August 19
th
 and September 16th, 2004), specifically for fugitive dust 

sources including: unpaved road dust, farming operations, paved road dust, fugitive windblown dust, 

and construction/demolition sources. These sources make up approximately 73 percent of PM10 

emissions. These amendments to Regulation VIII also include amendments to Rule 8081, which 

affects agricultural sources and applies to “off-field” agricultural sources such as unpaved roads, 

unpaved vehicle/equipment traffic areas, and bulk materials. 

 PM2.5 Plan. The San Joaquin Valley is classified as nonattainment for state and federal PM2.5 

standards. The PM2.5 attainment plan was adopted in May 2008. Since the PM10 standards were 

established in 1987, a large number of important new studies have been published on the health 

effects of particulate matter.  Many of these studies suggested that significant effects, such as 

premature mortality, hospital admissions, and respiratory illnesses, occurred at concentrations below 

the 1987 standards.  In July 1997, the EPA adopted new air quality standards for ozone and 

particulate matter.  After reviewing hundreds of peer-reviewed scientific studies, the EPA determined 

that these changes were necessary to protect public health and the environment.  The EPA established 

annual and 24-hour standards for the fine fraction of particulates.  It revised the primary (health-

based) PM standards by adding a new annual PM2.5 standard set at 15 micrograms per cubic meter 

(µg/m3) and a 24-hour PM2.5 standard set at 65 µg/m3, which has been further revised to a 24-hour 

standard of 35 µg/m3.  Based on health studies conducted, PM2.5 is considered to be more adverse to 

human health than any other pollutant. 

 Indirect Source Review.  Rule 9510, which took effect on March 1, 2006, requires that all new 

discretionary development and transportation and transit projects reduce NOx and PM10 emissions. 

Emission reduction measures that could be included in a development proposal include (but are not 

limited to): locating the project within one-half mile of a retail/commercial facility; locating a project 

within one-half mile of a mix of uses that include both residential housing and employment; locating 

a project within one-half mile of existing or planned bike routes; installing convenient pedestrian 

paths; designing pedestrian-oriented local street networks such as interconnected grid, short block 

faces, and narrow streets; including buildings with energy efficiency rating above minimum state 

Title 24 requirements; requiring use of electrical maintenance equipment; provision of on-site bus 

stops and signage; and provision of free annual bus passes. 
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 Air Toxics and Sensitive Receptors. CARB research is substantiating the health risks to sensitive 

populations from exposure to high levels of air toxics. Air toxics sources include: high traffic 

freeways and roads, distribution centers, rail yards, ports, refineries, chrome plating facilities, dry 

cleaners, and large gas dispensing facilities. Air toxic sources generate high levels of diesel 

particulate matter emissions and other cancer causing chemicals. CARB is suggesting local 

jurisdictions adopt land use policies to separate sensitive land uses a minimum of 500 to 1,000 feet 

from air toxic sources. Where this minimum separation is not achievable, CARB is recommending 

local jurisdictions perform health risk assessments to determine the cancer risk potential of individual 

land use proposals locating an air toxics source (e.g. high volume freeway) close to a sensitive land 

use (e.g. residential uses). (USEPA and CARB 2005) 
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Figure 8-22 
San Joaquin Valley Air Basin 
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Existing Conditions 

The topography and climate for the San Joaquin Valley and Merced County influence air movement and air 

quality. The various sources of air pollutant emissions illustrate the complex nature of air quality. The 

existing emissions data shows that there have been violations of ozone, PM10, and PM2.5 standards. 

Climate Atmospheric Conditions 

The San Joaquin Valley is bounded on three sides by mountains: Sierra Nevada to the east, the Coast Ranges 

to the west, the Tehachapi mountains to the south; and is open to the north to San Joaquin County and the 

Sacramento Valley beyond. The San Joaquin Valley is approximately 250 miles long and averages 

approximately 35 miles in width.  

Merced County is in the north-central portion of the San Joaquin Valley air basin. It is bounded primarily at 

the east side by the Sierra Nevada, and is open to the north and south. The Coast Range, to the west of 

Merced County, is penetrated by a low elevation pass to the coastal areas.  From west to east, elevations in 

and adjacent to the San Joaquin Valley range from approximately 3,000 feet above mean sea level (msl) along 

the crest of the Coast Ranges, to below sea level in areas of the Valley itself, and above 10,000 feet msl along 

the crest of the Sierra Nevada mountains. The predominant wind direction in the Valley is from the northwest 

toward the southeast.  

The climate in Merced County is semiarid, characterized by hot, dry summers and cold, moist winters. The 

warmest month is July with average temperatures in the 90°s Fahrenheit and midday temperatures ranging up 

to 100° to 110°. The coldest month is January with average low temperatures in the 30°s. 

Annual precipitation, mostly rainfall, ranges from 8 to 13 inches in the San Joaquin Valley, 9 to 14 inches in 

the foothills of the Sierra Nevada, to 13 to 24 inches in the Sierra Nevada. The average length of the frost-free 

season in Merced County is approximately 250 days per year. Precipitation occurs mainly from November to 

April; January typically has the highest rainfall. Fog is prevalent in the valley from December to March. 

The mountains surrounding the San Joaquin Valley Air Basin (Air Basin) restrict air movement through and 

out of the basin, and, as a result, impede the dispersion of pollutants from the basin. Inversion layers are 

formed in the Air Basin throughout the summer and winter. These layers occur when cooler air near the 

ground surface is overlain by warmer air that prevents the vertical dispersion of pollutants. During the 

summer, the San Joaquin Valley experiences daytime temperature inversions at elevations from 2,000 to 

2,500 feet above the valley floor, and during the winter, inversions occur at elevations from 500 to 1,000 feet 

above the valley floor (SJVAPCD, 2006).  

Existing Emission Sources 

 Ozone. Ozone (O3) is not emitted directly into the environment, but is generated from complex 

chemical reactions between reactive organic gases (ROG), or non-methane hydrocarbons, and oxides 

of nitrogen (NOx) that occur in the presence of sunlight. Major ROG and NOx generators in the San 

Joaquin Valley include: motor vehicles and farming equipment such as tractors, feed trucks, and 

pumps; farming operations; and solvent evaporation. Total estimated ROG emissions in 2010 were 

10,610 tons per year in Merced County and 131,765150 tons per year in San Joaquin Valley. Total 

estimated NOx emissions in 20102005 were 17,436 tons per year in Merced County compared to total 

estimated NOx emissions in the San Joaquin Valley in 20102005 of approximately 191,260 tons per 
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year (CARB, 2009a, 2009b)., 2006). Figures 8-23 and 8-24 illustrate the 2010 sources of ROG and 

NOx in Merced County. 

 PM10. Particulate matter is divided into primary and secondary forms. Primary particulate matter is in 

the same chemical form in which it was emitted into the atmosphere. According to the National 

Emissions Trends inventory, 89 percent of PM10 emissions are due to fugitive dust. Nationally, the 

main sources of fugitive dusts are unpaved roads (33 percent), wind erosion of natural soils (20 

percent), tillage associated with production of agricultural crops (17 percent), construction (14 

percent), paved roads (9 percent), and other (2 percent). Approximately 80 percent of fugitive dust 

emissions are greater than 2.5 microns (µm) (EPA, 1999). Major sources of PM10 in Merced County 

include farming operations, paved and unpaved road dust, food and agriculture industrial processes, 

managed burning and disposal, heavy duty diesel trucks, and fugitive windblown dust. Figure 8-25 

illustrates the 20102005 sources of PM10 in Merced County. Total estimated PM10 emissions in 

20102005 were 11,132 tons per year in Merced County and 110,230 tons per year in the San Joaquin 

Valley (CARB, 2009a, 2009b). 

 PM2.5. PM2.5 is atmospheric particulate matter having a particle size less than 2.5 µm in diameter. 

There are three primary origins of PM2.5: (1) primary solid particulate matter that is emitted directly in 

the solid phase; (2) primary condensable particulate matter that can be emitted at high temperature in 

the gas phase, but condenses into the solid phase upon dilution and cooling; and (3) secondary 

particulate matter that is formed through atmospheric reactions of gaseous sulfur dioxide (SO2) and 

nitrogen oxide (NOx) precursor emissions (EPA, 1999). These small particles can be inhaled into the 

lungs and have the potential to cause health-related impacts in sensitive persons. Primary solid 

particulate matter results largely from combustion of fossil fuels or biomass, with contributions from 

certain industrial processes. Sources of primary particulate also include fugitive dust emissions from 

paved and unpaved roads, crustal material from construction activities, agricultural tilling, and wind 

erosion (EPA, 1999). Primary condensable particulate matter is largely comprised of semi volatile 

organic compounds that condense at ambient temperatures to form aerosols. Secondary PM2.5 forms 

through chemical reactions that convert common gaseous pollutants into very small particles. 

Secondary PM2.5 is dominated by sulfur and nitrogen species, but in some locations there can also be 

significant contributions from secondary organic aerosol (EPA, 1999). Ammonia emissions from 

dairies are considered to be precursors to PM2.5 formation. Figure 8-26 illustrates the 2010 sources of 

PM2.5 in Merced County. The CARB estimates PM2.5 emissions for 2010 to be 3,176 tons annually in 

Merced County and 37,960 tons annually in the San Joaquin Valley (CARB, 2009a, 2009b). 
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Figure 8-23 
2010 Sources of ROG in Merced County 
 

 

 

Source: CARB 2009a.  
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Figure 8-24 
2010 Sources of NOx in Merced County 

 

 

 

 

 

 

 

Source: CARB 2009a.  
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Figure 8-25 
2010 Sources of PM10 in Merced County 
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Figure 8-26 
2010 Sources of PM2.5 in Merced County 
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Air Quality Monitoring and Existing Emission Levels 

The CARB compiles air quality data from a regional air quality-monitoring network that provides information 

on ambient air pollutant concentrations of criteria air pollutants.  Monitored ambient air pollutant 

concentrations reflect the number and strength of emission sources and the influence of topographical and 

meteorological factors.  Table 8-17 presents a six-year summary of air quality monitoring data collected at 

two monitoring stations in Merced County within the City of Merced..  The South Coffee Avenue monitoring 

station collects ozone data.  The 2334 M Street monitoring station collects PM10 and PM2.5 data. The 

monitoring data summary focused on ozone, PM10, and PM2.5 because these are the air pollutants of most 

concern within the San Joaquin Valley Air Basin. 

Emissions from 2005 through 2010 show violations of the Federal 8-hour, state 8-hour, and state 1-hour 

ozone standards, the 24-hour and annual state PM10 standards, and the Federal 24-hour, Federal annual, and 

state annual PM2.5 standards.  

TABLE 8-17 
Summary of Annual Air Quality Data for Merced County Air Quality 

Monitoring Stations 

Pollutant 2005 2006 2007 2008 2009 2010 

Ozone (O3): S. Coffee Ave Monitoring Station 

Federal 8-hour Standard (0.075ppm) 

Maximum Concentration 0.093
1
 0.091 0.096 0.120 0.083 0.096 

Days Exceeding Federal 8-hour Standard  20 23 18 33 15 14 

State 8-hour Standard (0.07 ppm) 

Maximum Concentration 0.093 0.092 0.097 0.121 0.084 0.096 

Days Exceeding State 8-hour Standard  37 33 25 54 35 31 

State 1-hour Standard (0.09 ppm) 

Maximum Concentration 0.100 0.102 0.105 0.131 0.094 0.117 

Days Exceeding State 1-hour Standard  6 4 5 14 0 7 

Suspended Particulates (PM10): 2334 M St Monitoring Station 

Federal 24-hour Standard  (150 µg/m
3
) 

Maximum Concentration 70 94 65 75 64 93 

Days Exceeding Federal 24-hour Standard 0 0 0 0 0 0 

State 24-hour Standard (50 µg/m
3
) 

Maximum Concentration 75 98 69 77 65 91 

Days Exceeding State 24-hour Standard  29 47 37 87 33 18 

State Annual Arithmetic Mean Standard (20 µg/m
3
) 

Annual Average Concentration 29 33 30 35 27 26 
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Suspended Particulates (PM2.5): 2334 M St Monitoring Station 

Federal 24-hour Standard (35 µg/m
3
) 

Maximum Concentration 54 56 87 54 53 47 

Days Exceeding Federal 24-hr Standard 31 18 52 N/A 25 10 

Federal Annual Arithmetic Mean Standard (15 µg/m
3
) 

Annual Average Concentration 14 15 15 N/A 14 11 

State Annual Arithmetic Mean Standard (12 µg/m3) 

Annual Average Concentration 14 15 15 N/A 14 11 

1
Underlined values in excess of applicable standard 

N/A  There was insufficient (or no) data available to determine the value. 

Source:  California Air Resources Board 2011 

Health Benefits of Meeting Emission Standards 

Valley-wide, the economic benefits of meeting the federal PM2.5 and ozone standards average nearly $1,000 

per person per year, or a total of more than $3 billion. This gain represents the following: 

 460 fewer premature deaths among those age 30 and older 

 325 fewer new cases of chronic bronchitis 

 188,400 fewer days of reduced activity in adults 

 260 fewer hospital admissions 

 23,300 fewer asthma attacks 

 188,000 fewer days of school absence 

 3,230 fewer cases of acute bronchitis in children 

 3,000 fewer work loss days 

 More than 17,000 fewer days of respiratory symptoms in children 

To place the reduction in premature deaths in perspective, attaining the federal PM2.5 standard would be the 

equivalent of reducing motor vehicle deaths by over 60% valley-wide. (California State University at 

Fullerton, 2006) 

8.8 Major Findings 

The following provides a summary of the major findings for this chapter.  

Water Resources 

 Merced County receives surface water from rainfall and snowmelt runoff in the Sierra Nevada 

(primarily upper San Joaquin River and Merced River basins). Local watersheds are primarily fed by 

rainfall and imported surface water.  Several dams, reservoirs, and canals within and adjacent to the 

county, operated by Federal, State and local entities, are critical components of the hydrologic 

network and water supply.  Local groundwater, in addition to the local and imported surface water 

sources, may be affected by increasing regional and local demands for agricultural, urban, and 

environmental uses. 

 Surface water quality in the San Joaquin-Tulare Basins unit is poor compared to the other USGS 

study areas in California. 
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 Many reaches of the natural stream channels in Merced County have been modified historically to 

improve their ability to convey water supply, storm runoff, flood flows, and/or irrigation drainage 

water. Existing surface water features in Merced County are highly managed, have regulated flows, 

and will continue to require maintenance, improvements, and coordinated operations to satisfy water 

supply, drainage, and flood protection needs. 

 Agricultural return waters with high pollutant loads have degraded surface water quality within 

Merced County, and Federal, state, and local coordination and funding has been required to achieve 

water quality improvement. 

 Surface water quality within Merced County is degraded and may reduce land and water use options 

in some areas, and/or require extensive and expensive treatment/remediation to meet requirements of 

anti-degradation policies, and future TMDL actions. 

 Surface water and groundwater basins within the Merced County are separated into four primary 

basins that are defined topographically.  The basins are, from north to south, the Turlock, Merced, and 

Chowchilla Groundwater Basins located east of the San Joaquin River.  West of the San Joaquin 

River, the Delta-Mendota Groundwater Basin is bounded on the west by the western edge of the San 

Joaquin Valley alluvium.  The Delta-Mandota continues north and south past Merced County lines.  

Refer to Table 8-1 for a summary. 

 Groundwater flows are significant in two groundwater zones with depth.  Near surface flows are 

typically unconfined within the alluvial sediments above a confining clay layers and then 

groundwater becomes confined under pressure at depth.  Fresh water alluvial aquifers have been 

found to depths ranging up to 1,500 feet bgs. 

 Overdraft conditions, related to over pumping, have been recognized as significant issues in the 

Merced and Turlock Groundwater Basins. Increases in land uses that rely on groundwater for supply 

will continue to increase the net discharges from groundwater in these subbasins. For the subbasins 

with groundwater storage decline, additional decreases in storage are likely to continue if urban or 

irrigated land uses are developed in areas dependent upon groundwater. 

 Further studies should be pursued for augmenting groundwater supply with alternative water sources.  

Additional water sources include surface water contracts, purchases of supplemental supplies, and 

development of reclaimed wastewater. Groundwater conservation practices should continue to be 

encouraged as well as groundwater recharge projects and studies. 

 Water quality varies across the county, and constituents of concern include: elevated TDS, nitrate, 

and other constituents in groundwater.  Elevated arsenic has been encountered in the El Nido, Hilmar, 

Los Banos, and Stevinson areas. 

 Merced County does not own or control water rights within the county.  There is not a Merced 

County Water Agency or Department.  Four major irrigation districts and over 23 medium sized 

irrigation district/water agencies and 80 smaller water agencies and irrigation districts control and 

manage the resources within the county.  As required by AB3030, SB610 and SB221, the County is 

required to obtain water use information.    

 Even though private groundwater pumping is a major component of the water supply in the county, 

significant water used for agricultural supply comes from surface water outside the county.  

 Groundwater source sufficiency information is not available for the entire county.  Several 

groundwater management plans referenced above have been prepared to assess specific groundwater 

resources. Other than MID supplied information, the availability of data from the other water districts 

and agencies is extremely limited; so, general data per basin is provided. 
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 A wellhead protection program was implemented in 1996, which documented potentially 

contaminating activities such as dairies, sewage contaminating sources, and chemical contaminating 

sources.   

Energy/Mineral Resources 

 Hydro-electric plants are the primary source of energy generation in Merced County.    

 Biomass has untapped local energy generation potential for dairies and other industrial sources and 

solar power used for individual residences and industrial users is on the rise. 

 Sand, gravel, and some crushed rock operations are the primary economic mineral mining taking 

place.  This aggregate is used for construction and concrete projects. 

Biological Resources 

 Merced County supports habitat for 141 rare, threatened, and endangered species, including 19 

federally-listed (threatened or endangered) species and 20 state-listed (rare, threatened, or 

endangered) species. Several species are both state and federal listed. Special habitats mapped in 

Merced County include: cismontane alkali marsh, valley freshwater marsh, great valley cottonwood 

riparian forest, northern claypan vernal pool, northern hardpan vernal pool, sycamore alluvial 

woodland, valley sacaton grassland, and valley sink scrub.  

 Merced County contains over 20 percent of all the wetlands remaining in California. Wetlands in 

Merced County are considered the most important wintering area for waterfowl in the entire nation. 

Internationally, significant numbers of migrating shorebirds over-winter or travel through protected 

wetlands reserves in the county. 

 The South West portion of the county includes the foothills of the Diablo Coast Range, the San Luis 

Reservoir, O’Neill Forebay, the Los Banos Reservoir, and an important riparian corridor along Los 

Banos Creek. Primary habitat types within this broad region include alkali desert scrub habitat, annual 

grassland, and steep oak woodland-savannah. This portion of Merced County supports federally 

designated critical habitat for California red-legged frog (FT/CSC) and California tiger salamander 

(FE/CSC).  Recent studies have shown that the area south of Santa Nella (south of State Route [SR] 

152 and west of Interstate 5) supports the most northerly known self-sustaining San Joaquin kit fox 

population, although there is little evidence of kit fox north of Santa Nella (ESRP 2009).  

 The West Central portion of the county includes about 87,500 acres of grassland marsh provides, 

representing approximately 27 percent of the inland freshwater marsh area in California. The core of 

this marsh area includes approximately 40,000 acres of wetlands that support one of the most 

concentrated waterfowl habitats in the western United States, and are considered the most important 

wintering area for waterfowl in the United States (USFWS 2005b). The Grasslands Ecological Area 

in Central Merced County consists of over 179,000 acres of grassland, including wetlands, and 

51,000 acres of upland in federal, state, and private ownership. It was designated on February 4, 2005 

as one of 22 Wetlands of International Importance in the United States. West of Los Banos is a highly 

valued unique California habitat in the upper drainage of Los Banos Creek. This alluvial, sycamore 

tree riparian zone is important habitat to many wildlife species. Once degraded, this habitat cannot be 

re-created. 
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 The San Joaquin River runs southeast-northwest through the center of the county, and has been 

mostly dewatered by several structures that divert the river’s water into irrigation canals. These 

include diversions at Sack Dam and the Sand Slough Control Structure. In 2009, the first restoration 

flows resulting from San Joaquin River Restoration Program legislation were released from Friant 

Dam, and in March 2010, San Joaquin River flows from Friant Dam reached the river’s confluence 

with the Merced River. The portion of the lower San Joaquin River that courses through central 

Merced County is one of the least disturbed sections of the river.  

 East Central Merced County is a predominately agricultural region in an area that was once 

marshland, valley alkali shrub and vernal pool grassland. Very important riparian, marshland, 

sloughs, restored and created wetlands, and vernal pool habitats remain preserved in this portion of 

the county. Many of these habitats are protected within the Volta Wildlife Area, the North Grasslands 

Wildlife Area, the Los Banos Wildlife area, the San Luis National Wildlife Refuge, and the Merced 

National Wildlife Refuge.  

 North East Merced County is especially rich in biological resources, owing in part to its alluvial 

terrace landscape. Merced County contains the largest block of pristine, high-density vernal pool 

grassland habitat remaining in California.  Over 125,000 acres of intact vernal pool-grassland habitat 

in eastern Merced County support many unique plant and wildlife species. Approximately 20,000 

acres of this habitat is under conservation easement.  Critical Habitat has been designated in this 

portion of the county for California tiger salamander (FE/CSC), vernal pool fairy shrimp (FT), 

Conservancy fairy shrimp (FE), longhorn fairy shrimp (FE), vernal pool tadpole shrimp (FE), 

succulent owl’s clover (FT/CE), Hoover’s spurge (FT), Colusa grass (FT/CE), San Joaquin Orcutt 

grass (FT/CE), hairy Orcutt grass (FE/CE), and Greene’s tuctoria (FE). 

 Invasive species have lasting impacts on ecosystems.  Non-native annual grassland is one of the most 

common plant communities in Merced County, and many areas are dominated by invasive species 

such as yellow star thistle. Some riparian areas in Merced County are dominated by non-native 

invasive species, such as Himalayan blackberry and tree of paradise.  

 Effects of global climate change on habitats, and on plant and wildlife populations and their ranges, 

are highly variable. As Sierra Nevada winter snowfall and snowpack diminishes and snowmelt occurs 

earlier in the year, winter flood events may be more frequent. Human population growth and 

increasing urbanization in Merced County, combined with a drying trend and a shift in the seasonal 

pattern of precipitation, will further decrease the amount of fresh water available to aquatic 

ecosystems.   As precipitation patterns change and become more erratic, wildfires will become more 

frequent and intense, destroying and degrading habitats and impacting species. Many native plant 

species may die out in the Central Valley while non-native plant species thrive in a warmer climate, 

leading to greater invasive species infestations.  Regional fish species may be heavily impacted by the 

hydrological changes imposed by the regional effects of global climate change. Amphibian and 

reptile species are highly sensitive to and respond strongly to changes and variability in air and water 

temperature, precipitation, and the length of time and seasonality of water presence in their 

environments. Migrating birds are appearing in the Central Valley earlier in the spring and leaving 

later for their fall migratory departures.  Many small mammals in California have shifted their ranges 

dramatically, mostly to higher elevations, in response to ecosystem changes such as rising air 

temperatures.   
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Oil, Gas, and Geothermal Resources  

 Merced County and California’s demand for petroleum resources has increased over the last decade 

to levels that require additional reliance on foreign resources.   

 No oil production has been reported for Merced County since 1977. 

 Oil and gas reserve information is proprietary and not available for Merced County; however, based 

on the reduced production in the county and elevated natural gas and energy prices recently, it 

appears that any resources of these commodities are very limited within the county, and not 

economically feasible to recover at this time. 

Scenic Resources 

 The primary scenic resources within Merced County are the rural and agricultural aspects of non-

urbanized areas of the County, which comprise approximately 95 percent of all county land. 

 The unsightliness of certain land uses and activities, such as utility lines, signs and landfills, degrade 

the quality and livability of an area, community, or neighborhood. Production activities that result in 

vegetation clearcutting can disrupt the visual quality of the landscape. 

 Scenic views of the Coastal Range and the Sierra Nevada from the wide valley floor constitute the 

major long-range scenic vistas in the county. They are visible during favorable weather conditions 

from most public roadways, including Interstate 5, State Route 33, State Route 59, State Route 99, 

State Route 140, State Route 152, and State Route 165.  

 According to the Farmland Mapping and Monitoring Program, from 1992 to 2008, Merced County’s 

agricultural lands decreased by approximately 1,251 acres per year.  

 Large tracts of federally managed lands within the county provide landscape and natural resource 

protection, including the Merced National Wildlife Refuge, the San Luis National Wildlife Refuge, 

and the San Joaquin River National Wildlife Refuge. 

 Officially designated state scenic highways within Merced County include State Highway 152 west of 

Interstate 5, and Interstate 5 from the Stanislaus County line south to Highway 152.  

 Views of the night sky are an important part of the natural environment, particularly for rural and 

agricultural areas in Merced County. Existing sources of nighttime lighting in the county include 

interior lighting that passes through windows, exterior lighting on residential and commercial 

buildings, street lights, traffic headlights, billboard lighting, and other lighting from signage.  

 Glare within the county is mainly a result of the sun, street lighting, or auto headlights reflecting off 

large concrete or light-colored surfaces such as parking areas, buildings, or rooftops. 

 County policies should enable and expand economic viability and potential of agricultural and ranch 

lands as a means of preserving scenic resources.  

 The preservation of agricultural and ranch lands will result in the preservation of the County’s 

primary scenic resource lands. 
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 Special attention can be focused on ensuring that urban development does not significantly reduce 

visual vistas or glimpses from roadways and developed areas. The major scenic vistas which need to 

be recognized in County policy are views of both the Coastal and Sierra mountain ranges, and the 

Merced, San Joaquin, and Bear Creek River corridors.  

Air Quality 

 Existing air quality emissions exceed Federal 8-hour, state 8-hour, and state 1-hour ozone standards, 

the 24-hour and annual state PM10 standards, and the Federal 24-hour, Federal annual, and state 

annual PM2.5 standards. This is a result of the topography and climate creating inversion layers and 

the high volumes of air pollutant emissions from Merced County’s major sources: confined animal 

facilities, on- and off- road vehicles and other industrial activities.  

 The SJVAB does not meet ozone and particulate matter standards. Merced County seeks to expand 

and diversify its economic base though growth in the agricultural sector and in the available 

developable land and infrastructure capacity. Given the existing air quality conditions, any new 

development would be required to comply with various complex air quality permits and regulations 

and required to reduce air pollutant emissions.  

 SJVAPCD Indirect Source Review, Rule 9510, now applies to all new developments within Merced 

County. Indirect Source Review could affect the type of urban development pattern within Merced 

County; mixed use and neo-traditional development patterns tend to reduce trip generation and trip 

length, and related air emissions over suburban sprawl land use models.  

 Confined animal facilities and farming operations are now subject to more stringent rules and 

regulations. Agricultural operations must comply with New Source Review requirements, associated 

SJVAPCD permits, health risk assessments and other recently developing air quality assessment and 

modeling requirements. 

  




