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Chapter 6  
Groundwater Resources 

This chapter presents the existing conditions of groundwater resources within the area of 

analysis and discusses potential effects of the proposed alternatives on groundwater 

levels, land subsidence, and groundwater quality. 

6.1 Affected Environment 

This section presents the area of analysis, describes the regulatory setting pertaining to 

groundwater resources in the area of analysis, and describes the existing hydrologic and 

groundwater characteristics in the area of analysis.  

6.1.1 Area of Analysis 

The area of analysis consists of the following groundwater basins/subbasins which are 

subdivided by hydrologic regions as defined by the California Department of Water 

Resources (DWR): 

¶ Sacramento River Hydrologic Region: Redding Area Groundwater Basin; 

Sacramento Valley Groundwater Basin (in the north of the Sacramento-San 

Joaquin River Delta [Delta] geographic region) 

¶ San Joaquin River Hydrologic Region: San Joaquin Valley Groundwater Basin 

(Northern Potion) (generally in the south of Delta geographic region) 

¶ Tulare Lake Hydrologic Region: San Joaquin Valley Groundwater Basin 

(Southern Portion); Panoche Valley Groundwater Basin (in the south of the Delta 

geographic region) 

¶ San Francisco Bay/Central Coast Hydrologic Region: Santa Clara Valley 

Groundwater Basin; Bitter Water Valley Groundwater Basin; Gilroy-Hollister 

Valley Groundwater Basin; San Benito Valley Groundwater Basin, Pajaro 

Valley Groundwater Basin (generally in the south of the Delta geographic 

region) 

Figure 6-1 shows the area of analysis and the groundwater basins subdivided by the 

hydrologic region. 
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Figure 6-1. Groundwater Basins within the Area of Analysis 

6.1.2 Regulatory Setting 

This section describes the applicable laws, rules, regulations and policies relating to 

groundwater resources.  

6.1.2.1 Federal Regulations 

There are no federal regulations applicable to groundwater resources in the area of 

analysis.   
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The Bureau of Reclamation (Reclamation) approves water transfers consistent with 

provisions of the Central Valley Project Improvement Act (CVPIA) and State of 

California (State) law that protect against injury to third parties.  According to the CVPIA 

Section 3405, the following principles must be satisfied for any transfer:  

¶ Transfer may not violate the provisions of Federal or State law; 

¶ Transfer may not cause significant adverse effects on Reclamationôs ability to 
deliver Central Valley Project (CVP) water to its contractors or other legal user; 

¶ With the exception of transfers within counties, watersheds, or other areas of 

origin as referenced in CVPIA 3405(a)(1)(M), Ttransfer will be limited to water 

that would be consumptively used or irretrievably lost to beneficial use; 

¶ Transfers cannot exceed the average annual quantity of water under contract 

actually delivered; and 

¶ Transfer will not adversely affect water supplies for fish and wildlife purposes. 

Reclamation will not approve a water transfer if these basic principles are not satisfied 

and will issue its decision regarding potential CVP transfers in coordination with the 

United States (U.S.) Fish and Wildlife Service, contingent upon the evaluation of impacts 

on fish and wildlife.  

6.1.2.2 State Regulations 

All water use in California is subject to constitutional provisions that prohibit waste and 

unreasonable use of water (State Water Resources Control Board [SWRCB] n.d.).  In 

general, groundwater is subject to a number of provisions in the California Water Code 

(Water Code).  Some of these provisions are listed below: 

Water Code (Section 10750) or Assembly Bill 3030   Assembly Bill 3030 (AB 3030), 

commonly referred to as the Groundwater Management Act, permits local agencies to 

develop Groundwater Management Plans (GMPs) that cover certain aspects of 

management.  Subsequent legislation has amended this chapter to make the adoption of a 

management program mandatory if an agency is to receive public funding for 

groundwater projects, creating an incentive for the development and implementation of 

plans.  

Water Code (Section 10753.7) or Senate Bill 1938   Senate Bill 1938 (SB 1938), 

requires local agencies seeking State funds for groundwater well construction or 

groundwater quality projects to have the following: 1) a developed and implemented 

GMP that includes basin management objectives1 (BMOs) and addresses the monitoring 

and management of groundwater levels, groundwater quality degradation, inelastic land 

                                                 
1  BMOs are management objectives that define the acceptable range of groundwater levels, groundwater 

quality, and inelastic land subsidence that can occur in a local area without causing significant adverse 
impacts. 
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subsidence, and surface water/ groundwater interaction; 2) a plan addressing cooperation 

and working relationships with other public entities; 3) a map showing the groundwater 

subbasin the project is in, neighboring local agencies, and the area subject to the GMP; 4) 

protocols for the monitoring of groundwater levels, groundwater quality, inelastic land 

subsidence, and groundwater/surface water interaction; and 5) GMPs with the 

components listed above for local agencies outside the groundwater subbasins delineated 

by DWR Groundwater Bulletin 118, published in 2003 (DWR 2003). 

Water Code (Section 10920-10936 and 12924) or SB X7 6   SB X7 6 established a 

voluntary statewide groundwater monitoring program and requires that groundwater data 

collected be made readily available to the public.  The bill requires DWR to: 1) develop a 

statewide groundwater level monitoring program to track seasonal and long-term trends 

in groundwater elevation; 2) conduct an investigation of the Stateôs groundwater basins 

delineated by DWR Bulletin 118 and report its findings to the Governor and Legislature 

no later than January 1, 2012 and thereafter in years ending in five or zero; and 3) work 

cooperatively with local Monitoring Entities to regularly and systematically monitor 

groundwater elevation to demonstrate seasonal and long-term trends.  AB 1152 

(Amendment to Water Code Section 10927, 10932, and 10933), allows local Monitoring 

Entities to propose alternate monitoring techniques for basins meeting certain conditions 

and requires submittal of a monitoring plan to DWR for evaluation.  

Water Code (Section 10927, 10933, 12924, 10750.1 and 10720) or SB 1168 SB 1168 

requires the establishment of Groundwater Sustainability Agencies (GSA) and adoption 

of Groundwater Sustainability Plans (GSP). GSAs must be formed by June 30, 2017. 

GSAs are new entities that consist of local agency(ies) and include new authority to: 1) 

investigate and determine the sustainable yield of a groundwater basin; 2) regulate 

groundwater extractions; 3) impose fees for groundwater management; 4) require 

registration of groundwater extraction facilities; 5) require groundwater extraction 

facilities to use flow measurement devices; and 6) enforce the terms of a GSP.  

GSPs for groundwater basins designated by DWR as high- and medium-priority with 

critical overdraft conditions (per SB X7 6) are required to be developed by January 31, 

2020. GSPs for the remaining high- and medium-priority groundwater basins are to be 

developed by January 31, 2022. GSPs are encouraged to be developed for groundwater 

basins prioritized as low- or very low-priority (Pavley 2014a). All high- and medium-

priority basins must achieve sustainability within 20 years of adopting a GSP. 

Water Code (Section 10729, 10730, 10732, 10733 and 10735) or AB 1739 AB 1739 

establishes the following: 1) provides the specific authorities to a GSA (as defined by SB 

1168); 2) requires DWR to publish best management practices for the sustainable 

management of groundwater by January 1, 2017; and 3) requires DWR to estimate and 

report the amount of water available for groundwater replenishment by December 31, 

2016. The bill authorizes DWR to approve and periodically review all GSPs (Dickinson 

2014).  

The bill authorizes the SWRCB to: 1) conduct inspections and obtain an inspection 

warrant; 2) designate a groundwater basin as a probationary groundwater basin; 3) 
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develop interim plans for probationary groundwater basins in consultation with DWR if 

the local agency fails to remedy a deficiency resulting in the designation of probationary; 

and 4) issue cease and desist orders or violations of restrictions, limitations, orders, or 

regulations issued under AB 1739 (Dickinson 2014).  

Water Code (Section 10735.2 and 10735.8) or SB 1319 SB 1319 would authorize the 

SWRCB to designate high- and medium-priority basins (defined by SB 1168) as a 

probationary basin after January 31, 2025. This bill allows the SWRCB to develop 

interim management plans that may override a local agency. However, if the appointed 

GSA can demonstrate compliance with sustainability goals for the basin, then the 

SWRCB has to exclude the groundwater basin or a portion of the groundwater basin from 

probationary status (Pavley 2014b).  

Other Groundwater Regulations   Groundwater quality issues are monitored through a 

number of different legislative acts and are the responsibility of several different State 

agencies including:  

¶ SWRCB and nine Regional Water Quality Control Boards ï responsible for 

protecting water quality for present and future beneficial use;  

¶ SWRCB Division of Drinking Water (DDW, formerly California Department of 

Public Health) - responsible for drinking water supplies and standards;  

¶ California Department of Toxic Substances Control - responsible for protecting 

public health from improper handling, storage, transport, and disposal of 

hazardous materials;  

¶ California Department of Pesticide Regulation - responsible for preventing 

pesticide pollution of groundwater;  

¶ California Integrated Waste Management Board - oversees non-hazardous solid 

waste disposal, and  

¶ California Department of Conservation - responsible for preventing groundwater 

contamination due to oil, gas, and geothermal drilling and related activities. 

6.1.2.3 Regional/Local 

Local groundwater management plans and county ordinances vary by authority/agency 

and region, but typically involve provisions to limit or prevent groundwater overdraft, 

regulate transfers, and protect groundwater quality.  

AB 3030, the Groundwater Management Act, encourages local water agencies to 

establish local GMPs.  The Groundwater Management Act lists 12 elements that should 

be included within the plans to ensure efficient groundwater use, good groundwater 

quality, and safe production of water.  Table 6-1 lists the current GMPs that apply to CVP 

contractors subject to the Municipal and Industrial Water Shortage Policy (M&I WSP).  
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Table 6-1. Local Groundwater Management Plans and Ordinances 

Hydrologic 
Region 

Groundwater 
Basins 

Groundwater Management Plans, (GMPs or 
GWMPs), Agreements and County 

Ordinances 

Sacramento 
River Hydrologic 
Region 

Redding Area  ¶ Coordinated GMP for the Redding Groundwater 
Basin 

 Sacramento 
Valley 

 

¶ Coordinated AB 3030 GMP (Tehama County Flood 
Control & Water Conservation District) 

¶ Glenn County GMP 

¶ Colusa County GMP 

¶ Dunnigan Water District GMP 

¶ Sacramento Groundwater Authority GMP 

¶ Sacramento County WA GMP 

¶ Central Sacramento County GMP 

¶ GWMP of Feather Water District 

¶ Martis Valley GWMP 

¶ Western Placer County GWMP 

San Joaquin 
River/Tulare 
Lake Hydrologic 
Region 

San Joaquin 
Valley 

¶ Tracy Regional GMP 

¶ GMP for the Northern Agencies in the Delta-
Mendota Canal Service Area and a Portion of San 
Joaquin County 

¶ Amended GMP for James Irrigation District 

¶ Westlands Water District GMP 

¶ GMP for Orange Cove Irrigation District, Tri Valley 
Water District, Hills Valley Irrigation 

San Francisco 
Bay/Central 
Coast 
Hydrologic 
Region 

Santa Clara 
Valley 

¶ South East Bay Plain Basin GMP 

¶ Santa Clara Valley Water District (SCVWD) GMP 

 Gilroy-Hollister 
Valley 
Groundwater 

¶ Final Program-Environmental Impact Report-GMP 
Update for the San Benito County Portion of the 
Gilroy-Hollister Valley Groundwater Basin 

¶ Revised Basin Management Plan 

Source: DWR 2008b  

6.1.3 Existing Conditions  

6.1.3.1 Sacramento River Hydrologic Region 

Redding Area Groundwater Basin   The Redding Area Groundwater Basin is in the 

northernmost part of the Central Valley.  Underlying Tehama and Shasta Counties, it is 

bordered by the Klamath Mountains to the north, the Coast Range to the west, and the 

Cascade Mountains to the east.  Red Bluff Arch separates the Redding Area Groundwater 

Basin from the Sacramento Valley Groundwater Basin to the south.  DWR Bulletin 118 

subdivides the Redding Area Groundwater Basin into six subbasins (DWR 2003).  Figure 

6-2 shows the Redding Area Groundwater Basin and subbasins.  The following section 

provides information on geology, hydrogeology, hydrology, groundwater production, 

groundwater levels and storage, land subsidence, and groundwater quality. 
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Figure 6-2. Redding Area Groundwater Basin and Subbasins 

Geology, Hydrogeology, and Hydrology   The Redding Area Groundwater Basin consists 

of a sediment-filled, southward plunging symmetrical trough (Shasta County Water 

Agency 2007).  Concurrent deposition of material from the Coast Range and the Cascade 

Range resulted in two different formations, which are the principal freshwater-bearing 

formations in the basin.  Geology of the Redding Area Groundwater Basin is similar to 

the geology in the northern portion of the Sacramento Valley Groundwater Basin (shown 

in Figure 6-6).  The Tuscan Formation in the east is derived from the Cascade Range 

volcanic sediments, and the Tehama Formation in the western and northwest portion of 

the basin is derived from Coast Range sediments.  These formations are up to 2,000 feet 

thick near the confluence of the Sacramento River and Cottonwood Creek.  The Tuscan 

Formation is generally more permeable and productive than the Tehama Formation 

(Shasta County Water Agency 2007).  

As illustrated in Figure 6-3, groundwater in the Redding Area Groundwater Basin 

generally flows southeasterly on the west side of the basin and southwesterly on the east 

side, toward the Sacramento River.  The Sacramento River is the main drain for the basin 

(DWR Northern District 2002).  The Shasta County Water Resources Master Plan Phase 

1 Report estimated the total annual groundwater discharge to rivers and streams at about 

266 thousand acre-feet (TAF), and seepage from streams and canals into groundwater at 

59 and 44 TAF, respectively (CH2MHill  1997). Groundwater is typically unconfined to 

semi-confined in the shallow aquifer system and confined where deeper aquifers are 

present. Surface water and groundwater interact in many areas in the Redding Area 
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Groundwater Basin.  The principal surface water features in the Redding Area 

Groundwater Basin are the Sacramento River and its tributaries: Battle Creek, Cow 

Creek, Little Cow Creek, Clear Creek, Dry Creek, and Cottonwood Creek. 

Groundwater Production, Levels and Storage   The Redding Area Groundwater Basin 

water resources management plan estimates the watersheds overlying the Redding Basin 

yield an average of 850 TAF of annual runoff (CH2M HILL 2003).  Applied irrigation 

water (from all sources) totals approximately 270 TAF annually in the Redding Area 

Groundwater Basin (CH2M HILL 1997).  It has been estimated that approximately 55 

TAF per year of water is pumped from M&I and agricultural production wells (CH2M 

HILL  2003).  This magnitude of pumping represents approximately six percent of the 

average annual runoff. 

Figure 6-3 shows spring 2013 groundwater elevation contours within the Redding Area 

Groundwater Basin.  The storage capacity for the entire Redding Area Groundwater 

Basin is estimated to be 5.5 million acre-feet (AF) for 200 feet of saturated thickness over 

an area of approximately 510 square miles (Pierce 1983 as cited in DWR 2003).  

Groundwater-Related Land Subsidence   Land subsidence has not been monitored in the 

Redding Area Groundwater Basin.  However, there would be potential for subsidence in 

some areas of the basin if groundwater levels decline below historic low levels.  The 

groundwater basin west of the Sacramento River is composed of the Tehama Formation; 

this formation has exhibited subsidence in Yolo County and because of the similar 

hydrogeologic characteristics, the Redding Area Groundwater Basin could be susceptible 

to land subsidence. 

Groundwater Quality   Groundwater in the Redding Area Groundwater Basin is typically 

of good quality, as evidenced by its low total dissolved solids (TDS) concentrations, 

which range from 70 to 360 milligrams per liter (mg/L).  Areas of high salinity (poor 

water quality), are generally found on the western basin margins, where the groundwater 

is derived from marine sedimentary rock.  Elevated levels of iron, manganese, nitrate, 

and high TDS have been detected in some areas.  Localized high concentrations of boron 

have been detected in the southern portion of the basin (DWR Northern District 2002). 

Sacramento Valley Groundwater Basin   The Sacramento Valley Groundwater Basin 

includes portions of Butte, Colusa, Glenn, Placer, Sacramento, Sutter, Solano, Tehama, 

Yuba, and Yolo counties.  The Sacramento Valley Groundwater Basin is bordered by the 

Red Bluff Arch to the north, the Coast Range to the west, the Sierra Nevada to the east, 

and the San Joaquin Valley to the south.  Bulletin 118 further divides the Sacramento 

Valley Groundwater Basin into subbasins (DWR 2003).  Figure 6-4 shows the 

Sacramento Valley Groundwater Basin and subbasins.  The following section provides 

information on geology, hydrogeology, hydrology, groundwater production, groundwater 

levels and storage, land subsidence, and groundwater quality. 
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Source: DWR 2013 

Figure 6-3. Redding Area and Northern Sacramento Valley Spring 2013 Groundwater Elevation Contours
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Figure 6-4. Sacramento Valley Groundwater Basin 
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