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GSP Organization

The Groundwater Sustainability Plan is organized as follows:

Chapter 1 
Introduction to GSP

Chapter 3 
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Chapter 2 
Plan Area and Basin Setting

Chapter 4 
Projects and Management Actions

Chapter 5 
Plan Implementation
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Executive Summary

Borrego Valley Groundwater Basin
Borrego Springs Subbasin
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Presentation Notes
The GSP is comprised of an executive summary and five chapters:
ES. Executive Summary (An executive summary written in plain language that provides an overview of the Plan and description of groundwater conditions in the basin). GSP Regulations§ 354.4. 
Introduction to GSP
Plan Area and Basin Setting
Sustainability Management Criteria
Projects and Management Actions
Plan Implementation
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C H PAT E R  1  I N T R O D U C T I O N  TO  G S P

Purpose

Manage and use groundwater in a manner 
that can be maintained during the planning 
and implementation horizon without 
causing undesirable results.

GSP = Operate the Borrego Springs 
Subbasin within sustainable yield without 
causing an undesirable result. GSAs must 
achieve their sustainability goal within a 
maximum 20 years of GSP implementation.
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Presentation Notes
The Groundwater Sustainability Plan (GSP, Plan) has been developed for the Borrego Valley Groundwater Basin (BVGB, Basin) as required by the 2014 Sustainable Groundwater Management Act (SGMA) (Water Code §10723 et seq.). The BVGB is designated by the Department of Water Resources (DWR) as a medium-priority basin. In October 2016, DWR released final 2016 modifications to California’s basin boundaries (Bulletin 118 Basins [2016 Edits]), which included the subdivision of the BVGB into two separate subbasins: the Borrego Springs Groundwater Subbasin (7-024.01) and the Ocotillo Wells Groundwater Subbasin (7-024.02). The Borrego Springs Subbasin is designated by DWR as critically overdrafted (DWR 2016). The 21 basins in California designated as critically overdrafted shall be managed by a GSP by January 31, 2020 to avoid potential State Water Resources Control Board (SWRCB) intervention. The legislative intent of the SGMA is for groundwater to be managed sustainably in California’s groundwater basins by local public agencies who form groundwater sustainability agencies (GSAs). 



C H A P T E R  1  I N T R O D U C T I O N  TO  G S P

Agency Information

Borrego Water District: Water Supply & 
Management Responsibilities within its 
Service Area; 

County of San Diego: Land Use 
Responsibility within the Borrego Valley 
Groundwater Basin within the Boundary of 
the County of San Diego.

Borrego Valley GSA
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The Borrego Valley GSA comprises the Borrego Water District, which has water supply and water management responsibilities within its Borrego Springs service area; and the County of San Diego, which has land use responsibilities within the Borrego Valley Groundwater Basin within the boundary of the County of San Diego.

The contact name and mailing address for the Borrego Valley GSA is as follows:

Jim Bennett, San Diego County Groundwater Geologist
Borrego Valley Groundwater Sustainability Agency
5510 Overland Avenue, Suite 310 | San Diego, CA 92123 | 858-694-3820




C H A P T E R  1  I N T R O D U C T I O N  TO  G S P

Organization and Management Structure

The GSA has designated:

Borrego Basin Plan Core Team (Core Team):

BWD and County representatives

Advisory Committee (AC): Borrego Water 

Coalition (4 members), State Parks, Borrego 

Springs Sponsor Group, Borrego Valley 

Stewardship Council, BWD, Farm Bureau 
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In October 2016, the District and the County entered into a memorandum of understanding (MOU) establishing the organization and management structure of the GSA. The GSA is comprised of the County and the District, which have designated a Borrego Basin Plan Core Team (Core Team) and an Advisory Committee (AC) made up of stakeholders. The Core Team consists of representatives from the County and the District, working cooperatively together to achieve the objectives of SGMA (Borrego Water District and San Diego County, 2016). The Core Team has worked cooperatively with the AC to develop bylaws for the governance of the AC. These bylaws were approved by the Core Team prior to adoption by the AC. The AC has provided input to the Core Team on GSP development.

GSP bylaws were adopted and approved at the June 29, 2017 Borrego Valley GSP Advisory Committee Meeting. The AC is currently limited to 9 members.



C H A P T E R  1  I N T R O D U C T I O N  TO  G S P

Legal Authority

Sustainable Ground Water Management Act

September 16, 2014: Governor Brown Signed SB 
1168 & 1319 & AB 1739 to collectively create 
SGMA legislation

Provides local groundwater agencies with the 
regulatory, technical & financial authority 
necessary to manage groundwater. 

SGMA chaptered in California Water Code 
Division 6, Part 2.74. 

GSP Regulations Title 23 California Code of 
Regulations (CCR), Division 2, Chapter 1.5 and 
Subchapter 2 (23 CCR § 350 et seq.).
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On September 16, 2014, Governor Jerry Brown signed into law Senate Bills (SB) 1168 and 1319 and Assembly Bill (AB) 1739 as part of SGMA legislation, which provides local groundwater agencies the authority and the technical and financial assistance necessary to sustainably manage groundwater. SGMA legislation paved the way for the formation of the GSA between the District and County to manage the medium priority BVGB. The GSA has statutory authorities that are essential to groundwater management as well as SGMA compliance. Section 10720.7 of SGMA requires all Basins designated in Bulletin 118 as high or medium priority be managed under a GSP and all critically overdrafted basins, such as BVGB, be managed under a GSP by 2020. Pursuant to Section 10727 of SGMA, the Parties will develop and implement a single Plan to manage the Basin, and will use the authorities granted to them to memorialize the roles and responsibilities for developing the GSP. All references to SGMA relate to California Water Code sections in Division 6, Part 2.74. All references to the GSP Regulations relate to Title 23 of the California Code of Regulations (CCR), Division 2, Chapter 1.5, and Subchapter 2 (23 CCR § 350 et seq.).
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C H A P T E R  2  P L A N  A R E A  A N D  B A S I N  S E T T I N G

Description of Plan Area

 Jurisdictional Areas and other Features

Water Resource Monitoring and 

Management Programs

 Land Use 

 Additional Components

Notice and Communication
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Presentation Notes
For the purpose of this GSP, the “Plan Area” is defined as the Borrego Springs Subbasin, which is approximately 98 square miles or 62,776 acres. Although the Plan Area is limited to the Borrego Springs Subbasin, information applicable to the Ocotillo Wells Subbasin, as well as the hydrologic characteristics of the watersheds contributing to the Borrego Springs Subbasin is also provided in this Chapter. Within the Ocotillo Wells Subbasin, pumping demands are low, there is no state of overdraft occurring, and therefore it has been re-prioritized as “very low” priority in 2018 by the DWR (DWR 2018). The Ocotillo Wells Subbasin is approximately 141 square miles or 90,075 acres. GSAs are not required to prepare a GSP for basins categorized as low or very low priority. 
The watersheds draining to Borrego Springs Subbasin are relevant in that the majority of recharge to the Plan Area (focused infiltration of runoff) comes from streamflow exiting the mountains onto the desert alluvial fans that abut the mountain front. The major contributing watersheds to the subbasin include the Coyote Creek watershed, which is approximately 179 square miles (114,615 acres), the Upper San Felipe Creek watershed, which is approximately 194 square miles (124,124 acres), and the Borrego Valley-Borrego Sink Wash watershed, which is approximately 158 square miles (101,371 acres).




C H A P T E R  2  P L A N  A R E A  A N D  B A S I N  S E T T I N G

Description of Plan Area

 Jurisdictional Areas and other Features

Private (67%)

State (27%)
Non-Profit (5%)
County (<1%)
Special District (<1%)

Land Ownership
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The Plan Area consists primarily of private land under County jurisdiction, which is surrounded on nearly all sides by land under State of California jurisdiction. The developed land uses in the Plan Area include residential, agricultural, recreational, and commercial. The water district serving the Plan Area is the Borrego Water District, which provides water and sewer service to the developed portions of Borrego Valley within its service area. BWD’s service area is approximately 31,846 acres in size. Approximately 29,938 acres of BWD’s service area is within the Plan Area, and the remainder, or about 1,908 acres, is outside of the Plan Area. BWD’s service area covers approximately 48% of the Plan Area but nearly all of the population.
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Description of Plan Area

 Jurisdictional Areas and other Features
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Approximately 67% of the Plan Area consists of private land under County jurisdiction, and 27% of the Plan Area consists of a portion of the Anza-Borrego Desert State Park (ABDSP). ABDSP, which is owned and managed by the California Department of Parks and Recreation, intersects the edges of the Plan Area on all sides except a small part of the northeastern border, and occupies the mountain regions above Borrego Valley. Approximately 5% of the land area is owned by the Anza-Borrego Foundation, which acquires land for conservation in and around the park, supports research in the region, and is a reserve partner in public service programs. Approximately 1% of the Plan Area is owned by the County for parks and preserves, and the BWD for operations and their historical water demand reduction program. 




C H A P T E R  2  P L A N  A R E A  A N D  B A S I N  S E T T I N G

Description of Plan Area

1990 2015Land Use

Open Space/Undeveloped Land (91.0% / 86.8%)

Agriculture (3.7% / 5.5%)
Roadway/Parking Lot/Airstrip (1.7% / 1.7%)
Park/Recreation/Golf Course (0.9% / 1.3%)
Government/Other Public Institutions (0.5% / 0.5%)
Commercial/Industrial (0.4% / 0.3%)

 Jurisdictional Areas and other Features
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Within the Plan Area, the majority of the land is undeveloped open space. The primary developed land uses in the Plan Area are agriculture, residential, transportation infrastructure, and recreational (including golf courses). Since 1990, the coverage of agricultural, residential and recreational uses has increased. Agriculture is the most water-intensive land use in the Plan Area. Since 1995, between 3,400 and 4,000 acres within the Plan Area has been used for irrigated agriculture. Implementation of the Borrego Water District Water Credits Program has resulted in some reductions in the extent of agriculture in recent years. Property owners have fallowed approximately 560 acres of agriculture in exchange for water credits that can be sold to developers to offset future increases in municipal water demand. 



C H A P T E R  2  P L A N  A R E A  A N D  B A S I N  S E T T I N G

Description of Plan Area

118

De-minimis wells (52)

Agriculture irrigation wells (40)
Golf irrigation wells (13)
Municipal wells (8 [active])
Small Water Systems/State/County (5)

 Jurisdictional Areas and other Features

Water Wells
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Based on County well permits and DWR well logs (including identification of database overlaps), BWD well data, field reconnaissance and aerial imagery, it is estimated that there are approximately 118 active wells within the Plan Area including municipal wells, irrigation wells, private/domestic wells. Of these 118 wells, 52 are considered to be de-minimis  users, the majority of which (48) are domestic wells. Of the non de-minimis users, 40 are in agricultural use, 8 are in municipal use by BWD, 13 are in recreational use, and the remainder are small water systems or consist of State or County uses. The average well density within the Plan Area is 2.6 wells per square mile (250 wells per 98 square miles). The figure shows an estimate of the well density for each square mile township and range section in the Plan Area. The estimated average well density is based on available well log records and may include wells that are inactive or abandoned.
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Description of Plan Area

Water Resource Monitoring and Management Programs

AB 3030

IRWMP

Clean
Water Act

CASGEM

Water 
Credits 
Policy

STATE
WQCA

Basin Plan
TMDLs
WQOs

Stormwater General Permits
Irrigated Lands Regulatory Program

Onsite Wastewater Treatment Systems
Individual Waste Discharge Requirements

GW
Mitigation 
Program CA Water 

Well 
Standards

County 
Groundwater 

Ordinance
SGMA

SGMAComplement

Consolidate
ESA
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Water resources monitoring and management programs include national, statewide, county and local programs. While some programs complement the GSP, other may be consolidated into the GSP such as the predecessor to SGMA, AB 3030. SGMA regulations do not preempt any other regulations and other regulations do not preempt SGMA. Water Resources Monitoring and Management Programs include but are not limited to the following:
California Statewide Groundwater Elevation Monitoring (CASGEM) program
Assembly Bill (AB) 3030: Borrego Water District Groundwater Management Plan
Integrated Regional Water Resources Management Plan (IRWMP)
Clean Water Act (CWA)
Porter Cologne Water Quality Control Act and Clean Water Act Permitting (WQCA)

Each program may include several regulatory programs or requirements. For example the Porter Cologne Water Quality Control Act and Clean Water Act Permitting (WQCA) includes the Basin Plan, total maximum daily loads (TMDLs), water quality objectives (WQOs), stormwater general permits, irrigated lands regulatory program, onsite wastewater treatment systems, individual waste discharge requirements and the State’s anti-degradation policy. 
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Description of Plan Area

Population

Borrego Springs Population (Census Data)

 Jurisdictional Areas and other Features
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Population within the Plan Area is reported by several sources. A substantial number of residents choose to reside in the Plan Area during the winter, spring and fall only, when temperatures are more temperate. The seasonal change in population complicates the population counts. According to the Borrego Springs Community Plan prepared in 2011, the full-time population within the CPA was approximately 2,700, with another 2,000+ seasonal or “snow bird” residents. According to the BWD Integrated Regional Water Management Plan (IWRMP) prepared in 2009, the population is reported to range from less than 3,000 in summer months to over 8,000 in the height of the winter season. The 2010 Decennial Census reports a population of 3,429 and an average household size of 2.18 persons/household. The 2010 census counted 2,611 housing units, of which only 1,571 were found to be occupied for year-round residence, the remainder was for seasonal use, not rented, unsold, or otherwise vacant. It should be noted that the Census count for 2010 appears to be high when compared to the population reported by the Borrego Springs Community Plan and the IWRMP. In addition, the 2011-2015 American Community Survey 5-Year Estimate for population within the Borrego Springs Census Designated Place (CDP) is 2,518 in 2015. For the purpose of projecting future growth, the 2015 estimate by the American Community Survey was used as the current population. Future population growth was projected using a linear extrapolation of decennial census data from 1990, 2000 and 2010. Because the 2010 census count appears to have captured at least some portion of non-permanent population, future growth population projections may be too high. Furthermore, the projected growth in population is not borne out by recently observed trends (for example, the American Community Survey estimate for 2015). 



C H A P T E R  2  P L A N  A R E A  A N D  B A S I N  S E T T I N G

Description of Plan Area

 Land Use

County 
General 

Plan

Community
Plan

Land 
Use
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The County’s General Plan is the basis for all land use decisions within the unincorporated portion of the County. The County’s General Plan  outlines the County’s vision for growth, community services, infrastructure, quality of life, and environmental resources. The development and implementation of the GSP is relevant to several General Plan elements, such as the Land Use Element, Conservation and Open Space Element, and the Housing Element. The Land Use Element designates the general location and intensity of land uses. The Land Use Element includes a Community Services and Infrastructure section, which addresses the availability of public infrastructure such as roads, drainage facilities, sewer and water lines, and treatment plants, as appreciable growth cannot occur without such services being available or in place. The conservation and open space element focuses on the conservation and use of natural resources such as water. And the housing element provides a comprehensive assessment of current and projected housing needs for all economic segments of the region. Community Plans are part of the General Plan. These plans focus on a particular region or community within the overall General Plan area. They are meant to refine the policies of the General Plan as they apply to a smaller geographic region. As legally required by State law, Community Plans must be internally consistent with General Plan goals and policies of which they are a part. Community Plans are subject to adoption, review and amendment by the Board of Supervisors in the same manner as the General Plan. The Community Plan describes local elements such as land use, mobility, conservation and open space, and safety.
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Description of Plan Area

 Land Use

County 
General 

Plan

Community
Plan

Zoning
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The General Plan establishes standards for population density, building intensity, and distribution of land uses. All zoning, subdivisions, and public works projects must be �consistent with the General Plan.
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Description of Plan Area

 Additional Components

Wellhead Protection

Well abandonment and well destruction program

Migration of contaminated groundwater

Replenishment of groundwater extractions

Conjunctive use and underground storage

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

Well construction policies

Efficient water management practices

Relationships with state and federal regulatory 
agencies

Impacts on groundwater dependent ecosystems

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

Well Metering (Borrego Valley GSP component)

Water Quality Monitoring
(Borrego Valley GSP component)
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The following elements are included as additional components to DWR’s annotated outline released in December 2016 (§354.8.g):
•Control of saline water intrusion
•Wellhead protection.
•Migration of contaminated groundwater. 
•Well abandonment and well destruction program.
•Replenishment of groundwater extractions.
•Conjunctive use and underground storage.
•Well construction policies.
•Groundwater contamination cleanup, recharge, diversions to storage, conservation, water recycling, conveyance, and extraction projects.
•Efficient water management practices.
•Relationships with state and federal regulatory agencies.
•Land use plans and efforts to coordinate with land use planning agencies to assess activities that potentially create risks to groundwater quality or quantity.
•Impacts on groundwater dependent ecosystems.
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Description of Plan Area

Notice and Communication

Advisory Committee

A G R I C U LT U R A L  P U M P E R S

Ryan Hall
R E C R E AT I O N A L  P U M P E R S

Bill Berkley
I N D E P E N D E N T  P U M M P E R S

Jack McGrory
AT - L A R G E  M E M B E R

Jim Wilson

B O R R E G O S P R I N G S
C O M M U N I T Y  S P O N S O R  G R O U P

Rebecca Falk
B O R R E G O  VA L E Y

S T E WA R D S H I P  C O U N C I L

Diane Johnson
B O R R E G O  WAT E R  D I S T R I C T

R AT E PAY E R S

Gary Haldeman
S A N  D I E G O  C O U N T Y

FA R M  B U R E A U

Jim Seley
A N Z A - B O R R E G O  

D E S E R T S TAT E  PA R K

Gina Moran

Borrego Water Coalition (4 members)
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To determine the best way to consider the beneficial uses and users of groundwater, pursuant to Water Code Sections 10723.2 and 10723.4, the Borrego Valley GSA established an ad-hoc advisory committee (AC) to aid in developing and implementing this GSP. The AC is composed of 9 members: 
• The Borrego Water Coalition, consisting of
	o Ryan Hall, representing agricultural pumpers,
	o Bill Berkley, representing recreational pumpers,
	o Jack Mc Grory, representing independent pumpers, and
	o Jim Wilson, at-large member, 
• Rebecca Falk, representing the Borrego Springs Community Sponsor Group,
• Diane Johnson, representing the Borrego Valley Stewardship Council,
• Gary Haldeman, representing BWD ratepayers,
• Jim Seley, representing the San Diego County Farm Bureau, and
• Gina Moran, representing the California State Parks, Colorado Desert Region (i.e., ABDSP).
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Description of Plan Area

Notice and Communication

Beneficial Uses and Users 

%
Total

Agriculture (62%)

Municipal (12%)
Industrial (0.04%)
Recreation [Golf Courses] (17%)
Water Credits [original face value as AG-1 credit] (7%)

Beneficial Use
Beneficial Users

Domestic Users [Non de-minimis] (0.3%)
De-minimis users (0.1%)
Groundwater Dependent Ecosystems (2%) 
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The Water Quality Control Plan for the Colorado River Basin (Basin Plan) designates beneficial uses for groundwater for the Anza Borrego Hydrologic Unit. The beneficial uses for groundwater are Municipal and Domestic Supply (MUN), Industrial Service Supply (IND), and Agriculture Supply (AGR). Three primary groundwater use sectors extract the majority of groundwater in the Borrego Springs Subbasin: (1) agriculture use; (2) municipal use, consisting of BWD; and (3) recreational use, which consists of six golf courses. Additional groundwater users include two active small water systems and two non-potable irrigators. The two small water systems include the ABDSP and the Borrego Air Ranch Water Co. The two non-potable irrigators are the Borrego Springs Unified School District (Elementary School) and La Casa Del Zoro Resort and Spa. Industrial service supply includes use for two utility scale solar facilities, redi-mix plant, County service yard and Republic Services Borrego Landfill. Private groundwater users who extract less than two (2) acre-feet per year are considered de-minimis users under SGMA. There are an estimated 52 active de-minimis users within the Subbasin. Domestic well users are generally considered to be de-minimis users except for a few properties that contain irrigated area in excess of about 0.5 acre. Environmental use includes water consumed by native plant evapotranspiration and groundwater dependent ecosystems. 
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Basin Setting

 Hydrogeologic Conceptual Model

 Current and Historical Groundwater Conditions

Water Budget

Management Areas
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Description of Plan Area

 Hydrogeologic Conceptual Model

D R A F T  W O R K P R O D U C T23

Presenter
Presentation Notes
The hydrogeologic conceptual model (HCM) provides the framework for the development of water budgets, analytical and numerical models, and monitoring networks. Additionally, the HCM serves as a tool for stakeholder outreach and communication, and assists with the identification of data gaps. A HCM differs from a mathematical (analytical or numerical) model in that it does not compute specific quantities of water flowing through or moving into or out of a basin, but rather provides a general understanding of the physical setting, characteristics, and processes that govern groundwater occurrence and movement within the basin. The graphic presents the HCM developed for the Plan Area, which depicts basin boundaries, stratigraphy, land use, and a conceptual depiction of inflows and outflows from the Borrego Springs Subbasin. The HCM has been updated with current groundwater level data, climate data, land use data, stream flow data, extraction data and septic system return flows.
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Description of Plan Area

 Hydrogeologic Conceptual Model

Climate
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Presentation Notes
Within the Plan Area, average annual precipitation from 1971 to 2001 ranges from up to 8 inches/year along the northwest edge of the valley, to less than 4 inches/year to the southeast. Average yearly precipitation is greater outside the plan area in the mountains to the west, north and northeast of the Borrego Valley. Precipitation patterns in the Plan Area are influenced by two distinct sources. The first source is Pacific frontal systems that bring regional rain bands to Southern California, typically between October and April. The second source is isolated and scattered thunderstorms that occur when moisture from the Gulf of California advects from south to north through the Plan Area. This phenomenon, commonly referred to as the “monsoon” season, is strongest in the summer months, but is not a regular or consistent occurrence. Occasionally, the decaying remnants of former tropical storms or hurricanes can pass through the area and in some years these further enhance the precipitation totals during the monsoon season. As a consequence of these disparate influences, the precipitation record is highly variable both seasonally and annually. This makes defining the parameters of “wet” or “dry” years difficult (e.g., one thunderstorm may drop half of the yearly total in an otherwise dry season). For the purpose of the precipitation record, years with above average precipitation are considered “wet”, and years with below average precipitation are considered “dry.” The weather station in the Plan Area with the longest and most complete precipitation record is the Borrego Desert Park Station, which spans the period from water year 1942 to the present. Based on this record, the mean annual precipitation at Borrego Desert Park Station is 5.55 inches. The cumulative departure from mean precipitation, shows a wet period for the basin between 1972 and 1986, with 1983 being the wettest year on record. The total precipitation in the 1983 water year was 21.82 inches. In contrast, the period from 1946 to 1972 was dominated by years of below average rainfall. 
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Description of Plan Area

 Hydrogeologic Conceptual Model

Climate

Temperature Evapotranspiration

Borrego Desert Park Station Average Monthly Temperatures
Source: NOAA 2017

CIMIS Station 207 Average Monthly Evapotranspiration
Source: CIMIS 2018

Annual 9-Year Minimum = 68.33 inches (5.69 feet) [2011]
Annual 9-Year Average = 72.21 inches (6.02 feet)
Annual 9-Year Maximum = 77.35 inches (6.45 feet) [2010]
Annual 9-Year Standard Deviation = 3.15 inches (0.26 feet)
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The climate of the Borrego Valley is arid with hot summers and cool winters. Based on the Borrego Desert Park Station, the average annual high (daytime) temperature is 87.6 degrees Fahrenheit (°F), ranging from a low of 68.9°F in December to a high of 107.4°F in July. The average annual low (nighttime) temperature is 58.3°F, ranging from a low of 43.3°F in December, to a high of 75.8°F in July. The historical minimum and maximum, and average annual mean temperature record for the Plan Area is shown in the figure on the left.

Reference evapotranspiration (ETo) in the Plan Area has been calculated from the data collected at CIMIS Station 207 on a daily basis between 2008 and 2017 as shown on the figure on the right. The average ETo measured at CIMIS Station 207 between 2008 and 2017 is 72.21 inches per year or 6.02 feet per year. In contrast, the average annual precipitation in the Plan Area is 5.6 inches per year. The ETo values calculated from the CIMIS data reflect the amount of water that could be transpired by grass or alfalfa if supplied by irrigation, but do not represent the actual transpiration from any specific crop or native vegetation. In order to calculate the ET rate for a specific crop or native vegetation, the ETo is multiplied by a crop coefficient that adjusts the water consumption for each crop relative to the water consumption for alfalfa.
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Description of Plan Area  Hydrogeologic Conceptual Model

Topography and Geology

Topography 
And Regional 
Geologic 
Structures 
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Map
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The Borrego Springs Subbasin lies along the boundary of two major geomorphic provinces. To the west of the Subbasin is the Peninsular Ranges Geomorphic Province, which extends from the Pacific Ocean in the west, to the Colorado Desert in the east. The Peninsular Ranges are dominated by granitic rock intruding older metamorphic rocks that makeup the San Ysidro Mountains, Pinyon Ridge, Yaqui Ridge and other local mountaintops that surround the Subbasin. The Peninsular Ranges trend northwest-southeast, subparallel to major branches of the San Andreas Fault including the San Jacinto Fault and Elsinore Fault. The San Andreas Fault is located approximately 30 miles east, and the Elsinore Fault is located approximately 22 miles west of the Subbasin. Individual segments of the San Jacinto Fault zone are located in the vicinity of the Subbasin including the Coyote Creek Fault that forms the eastern boundary of the Subbasin. The Borrego Valley is often described as an embayment of the Salton Trough as the physiographic features of the Colorado Desert Geomorphic Province are also expressed in the Subbasin as indicated by the presence of the West Salton detachment fault that is part of a large block of basement rock that broke away from the mountains as a result of crustal stretching between active branches of the San Andreas Fault. The juxtaposition of these two Geomorphic Provinces result in dramatic vistas within the Plan Area. The elevation of the Borrego Springs Subbasin ranges between approximately 450 feet above mean sea level (amsl) east of the Borrego Sink to over 2,000 feet amsl at the northern tip of the Subbasin. The Subbasin, which underlies the Borrego Valley, is bounded to the north and west by the contact between Quaternary-age sedimentary deposits (i.e., alluvium) and Cretaceous- to Mesozoic-age plutonic and metamorphic basement rocks. The eastern boundary of the Borrego Spring Subbasin is defined by the trace of the Coyote Creek Fault. The Borrego Badlands and the Ocotillo-Clark Valley Groundwater Basin lie to the east of the Coyote Creek Fault. The southern boundary of the Subbasin is marked by the course of San Felipe Creek. 
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Description of Plan Area

 Hydrogeologic Conceptual Model

Geologic Cross Section
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The USGS prepared a cross-section running from Borrego Springs in the northwest to the southeast that illustrates the basement low in the Borrego syncline and the basement high of the San Felipe anticline (cross section A-A’). This cross-section also illustrates that neither saturated portions of the high permeability sediments of the upper aquifer nor saturated sediments of the middle aquifer extend to the area south of the San Felipe anticline. Only the lower permeability sediments of the lower aquifer drape over the San Felipe anticline, and these older sediments are highly folded. This explains why the overdraft resulting from pumping of the upper and middle aquifers has been confined to the Borrego Springs area and has not propagated southeast of the San Felipe Creek area. The three aquifers are shown above are summarized from USGS (2015) as follows:
• The upper aquifer consists of coarse sediments (i.e., unconsolidated gravel, sand silt and clay of Holocene to Pleistocene age), primarily sourced from the Coyote Creek watershed. It represents the unconfined aquifer, which historically has been the main source of water in the valley with well yields as high as 2,000 gallons per minute (GPM). 
•The middle aquifer consists of Pleistocene age continental deposits of gravel to silt with moderate amounts of consolidation and cementation, and is thought to originate from lower energy sediment sources prior to the initiation of slip along the Coyote Creek Fault. The maximum thickness of the middle aquifer is estimated to be 908 feet in the northwestern part of the Subbasin.
•The lower aquifer consists of partly consolidated continental and lacustrine sediments of the lower Palm Spring and Imperial Formations. The maximum thickness of the lower aquifer is estimated to be 3,831 feet in the eastern part of the basin near the Borrego Airport. The lower aquifer yields smaller quantities of water to wells than the upper and middle aquifers.
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Description of Plan Area

 Current and Historical Groundwater Conditions

Groundwater Elevations
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These slides depict the number of wells and their location for the existing groundwater quality monitoring network on the left slide and the groundwater elevation network on the right slide. There are currently 30 wells monitored in the groundwater quality network:
North Management  Area (NMA): 6 wells
Central Management Area (CMA):9 wells
South Management Area (SMA):15 wells
In the fall 2018, an additional 5 private wells have been identified to add to the groundwater quality monitoring network (orange dots depicted in the left slide. The 5 private wells are located in the CMA).
The groundwater level network currently consist of 46 wells as depicted on the left slide:
Number of wells with transducers: 17 (black dot overlying blue dot)
North Management  Area (NMA): 9 wells
Central Management Area (CMA): 19 wells
South Management Area (SMA): 18 wells
The monitoring network will be continually refined to fill identified data gaps and collected additional data on the Subbasin. This will occur throughout GSP implementation.
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Description of Plan Area

 Current and Historical Groundwater Conditions
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Historical groundwater levels in the Borrego Springs Subbasin are shown in the left figure for 1945. In 1945, prior to development in the Plan Area, the direction of groundwater flow was predominantly from the northwest to the southeast. Groundwater elevations ranged from more than 600 feet amsl near Coyote Creek in the northwestern part of Borrego Valley to about 460 feet amsl in the southeastern part. The lowest groundwater-level elevations occurred east of the Borrego Sink, an area of natural drainage in the middle of the valley that is currently dry most of the time. Current groundwater levels in the Borrego Springs Subbasin were measured in the spring 2017, and are shown on the figure to the right. Measured groundwater elevations in Spring of 2017 ranged from a high of 648.1 feet amsl in the northern part of the Subbasin  [Horse Camp Well] to a low of 380.8 feet amsl near the intersection of Henderson Canyon Road and Borrego Springs [MW-1]), which marks the southern edge of the primary agriculture area in the valley. Two pumping-related depressions were evident in the data collected, one centered on the agricultural areas north of Henderson Canyon Road, and possibly another centered around a cluster of wells north of the Ram’s Hill Golf Course. 
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Description of Plan Area Water Budget

Cumulative Change in Groundwater Storage (Water Year 1930 to 2010)
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Based on the numeric model results, water was removed from storage in 63 of the 71 water years simulated, with water generally being added to storage in years in which the frequency, intensity and/or duration of runoff events were sufficient to initiate substantial stream recharge (e.g., water years 1967, 1977, 1979 and 1992). As a result, a cumulative amount of approximately 520,000 acre-feet of water was removed from storage over the 71 year period of model simulation (1945-2016).
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Description of Plan Area

Management Areas
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The depth, elevation and quality of groundwater resources in the Plan Area appears to vary geographically from north to south and with depth in the aquifer based on present and historical data. As shown in the upper hydrograph, groundwater levels between 1953 and 2017 declined by as much as 125 feet in the northern part of the Plan Area equivalent to an average rate of 1.95 feet per year. As shown in the middle hydrograph, groundwater-level declines have occurred in the west-central part of the basin with the magnitude of the groundwater level decline is smaller, dropping by about 85 feet between 1953 and 2017, or an average rate of 1.33 ft/year. In the southeastern part of the valley where less groundwater has been pumped, the groundwater-level has remained about the same in the historical record, remaining at an elevation of about 500 amsl (+/- 10 feet). Given the physical characteristics of the Subbasin, the aquifers intersected by groundwater well screens, differing groundwater-quality characteristics, and the overlying groundwater end-uses and demands, three management areas are proposed for the Subbasin: the north management area (NMA), central management area (CMA), and south management area (SMA). These Subbasin management areas are proposed to contextualize baseline conditions, monitor the status of groundwater quality, and measure progress toward achieving sustainability goals pertaining to groundwater quality. 
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S U S TA I N A B I L I T Y  G O A L

SGMA Requirements

 The GSA must adopt a non-

quantitative sustainability goal, or 

goals, that set the framework for 

determining what is significant and 

unreasonable for each sustainability 

indicator. 

 These goals are primarily policy 

statements that communicate the 

GSA’s vision for sustainable 

management of the Subbasin.

Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage

Degraded Water Quality

Depletion of Interconnected Surface Water 
Affecting Beneficial Use 
(i.e. Groundwater Dependent Ecosystems)

Land Subsidence
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As defined in SGMA, the “sustainability goal” means the existence and implementation of one or more GSP’s “that achieve sustainable groundwater management by identifying and causing the implementation of measures targeted to ensure the . . . basin is operated within its sustainable yield.” Water Code, § 10721(u). “Sustainable yield” is defined as “the maximum quantity of water, calculated over a base period representative of long-term conditions in the basin and including any temporary surplus that can be withdrawn annually from a groundwater supply without causing an undesirable result.” Water Code, § 10721(w). “Sustainable groundwater management” means the “management and use of groundwater in a manner that can be maintained during the planning and implementation horizon without causing undesirable results.” Water Code, §10721(v). Undesirable results include chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply, significant and unreasonable reduction of groundwater storage, significant and unreasonable degraded water quality, and depletions of interconnected surface water that have significant and unreasonable adverse impacts on beneficial uses of the surface water. Water Code, § 10721(x). The DWR SGMA GSP regulations provide supplemental information about the sustainability goal. For example, the regulations state: “Each Agency shall establish in its Plan a sustainability goal for the basin that culminates in the absence of undesirable results within 20 years of the applicable statutory deadline. The Plan shall include a description of the sustainability goal, including
information from the basin setting used to establish the sustainability goal,
a discussion of the measures that will be implemented to ensure that the basin will be operated within its sustainable yield, and
an explanation of how the sustainability goal is likely to be achieved within 20 years of Plan implementation and is likely to be maintained through the planning and implementation horizon.” Regulations, § 354.24.




S U S TA I N A B I L I T Y  G O A L

OVERARCHING GOAL

 The overarching sustainability goal is to 

maintain a viable water supply for 

current and future beneficial uses and 

users of groundwater within the Plan 

Area by identifying measures to bring 

groundwater use to within the 

Subbasin’s estimated sustainable yield 

within 20 years, and by maintaining 

groundwater of suitable quality for 

current and future beneficial uses.
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The purpose of the sustainability goal is to identify and cause the implementation of measures targeted to ensure the Subbasin is operated within the sustainable yield. The sustainability goal thus guides the identification of the Subbasin-specific undesirable results, minimum thresholds, and measurable objectives described in the subsequent slides.



S U S TA I N A B I L I T Y  G O A L

SUSTAINABLE CONDITIONS

Conditions within the Subbasin can be 

considered sustainable when the following 

sustainability goals are met: 

 Long-term, aggregate groundwater use 

is less than or equal to the Subbasin’ s 

estimated sustainable yield, as defined 

by SGMA. 
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S U S TA I N A B I L I T Y  G O A L

SUSTAINABLE CONDITIONS

Conditions within the Subbasin can be 

considered sustainable when the following 

sustainability goals are met: 

 The rate of groundwater level change 

within the Subbasin, averaged across 

indicator wells will generally be stable or 

increasing when compared to the 

contemporary groundwater level trend.
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S U S TA I N A B I L I T Y  G O A L

SUSTAINABLE CONDITIONS

Conditions within the Subbasin can be 

considered sustainable when the following 

sustainability goals are met: 

 Groundwater levels will be maintained at 

elevations necessary to avoid undesirable 

results. Lowering of groundwater levels 

potentially leading to significant and 

unreasonable depletions of available water 

supply for beneficial use could occur if 

groundwater levels fall below the screened 

interval for key municipal water wells. 
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S U S TA I N A B I L I T Y  G O A L

SUSTAINABLE CONDITIONS

Conditions within the Subbasin can be 

considered sustainable when the following 

sustainability goals are met: 

 Groundwater quality, as measured in 

municipal and domestic water wells, 

generally exhibits a stable and/or 

improving trend for identified 

contaminants of concern: arsenic, nitrate, 

sulfate and total dissolved solids or 

meets Title 22 drinking water standards.
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U N D E S I R A B L E  R E S U LT S

SGMA REQUIREMENTS

The GSP must define undesirable results in 

the Subbasin by determining what 

condition(s) in the Subbasin would be 

significant and unreasonable for each 

sustainability indicator. This determination 

will be based on both a technical 

assessment of the sustainability indicators 

and an analysis of how the minimum 

thresholds may affect the interests of 

beneficial uses and users of groundwater, or 

land use and property interests. 
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Under the Regulations, the GSP’s description of undesirable results is to include the following:
(1) The cause of groundwater conditions occurring throughout the basin that would lead to or has led to undesirable results based on information described in the basin setting, and other data or models as appropriate.
(2) The criteria used to define when and where the effects of the groundwater conditions cause undesirable results for each applicable sustainability indicator. The criteria shall be based on a quantitative description of the combination of minimum threshold exceedances that cause significant and unreasonable effects in the basin.
(3) Potential effects on the beneficial uses and users of groundwater, on land uses and property interests, and other potential effects that may occur or are occurring from undesirable results. GSP Regulations, § 354.26(b).
Under SGMA, undesirable results occur when the effects caused by groundwater conditions occurring throughout the basin cause significant and unreasonable impacts to any of the six sustainability indicators. That is, the “significant and unreasonable occurrence of any of the six sustainability indicators constitutes and undesirable result.” DWR, Draft Sustainable Management Criteria, Best Management Practice, § 4, p. 5.




U N D E S I R A B L E  R E S U LT S

CHRONIC LOWERING OF GROUNDWATER LEVELS

Groundwater level declines are significant 

and unreasonable if they are sufficient in 

magnitude to lower the rate of production 

of pre-existing groundwater extraction 

wells below that which no longer meets the 

minimum required to support the overlying 

beneficial use(s). 

Decline = 129 feet
12.37 feet in last 7 years
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LANGUAGE FROM WATER CODE SECTION 10721(x)(1) for consideration: 
Chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply if continued over the planning and implementation horizon. Overdraft during a period of drought is not sufficient to establish a chronic lowering of groundwater levels if extractions and groundwater recharge are managed as necessary to ensure that reductions in groundwater levels or storage during a period of drought are offset by increases in groundwater levels or storage during other periods.



U N D E S I R A B L E  R E S U LT S

REDUCTION OF GROUNDWATER IN STORAGE

Reduction in groundwater storage is 

significant and unreasonable if it is 

sufficient in magnitude to lower the rate of 

production of pre-existing groundwater 

wells below that which no longer meets the 

minimum required to support the overlying 

beneficial use(s).
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U N D E S I R A B L E  R E S U LT S

DEGRADED WATER QUALITY

Degraded water quality is significant and 

unreasonable if the magnitude of 

degradation of water quality from pre-

existing groundwater wells precludes the 

use of groundwater for existing overlying 

beneficial use(s).
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M I N I M U M  T H R E S H O L D S

SGMA REQUIREMENTS

The minimum thresholds are the 

quantitative measure of undesirable results 

and are set at individual monitoring sites or 

combination of monitoring sites. These 

thresholds will be established in the GSP, 

based on an analysis of how they would 

impact beneficial uses and users of 

groundwater in the Subbasin and the 

determination of undesirable results for 

each sustainability indicator. 
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A minimum threshold refers to a numeric value for each sustainability indicator used to define undesirable results. SGMA GSP Regulations, § 351(t). A GSP must establish minimum thresholds that quantify groundwater conditions for each applicable sustainability indicator at each monitoring site or representative monitoring site. The numeric value used to define minimum thresholds shall represent a point in the basin that, if exceeded, may cause undesirable results. SGMA GSP Regulations, § 354.28(a). A GSA may establish a representative minimum threshold for groundwater elevation to serve as the value for multiple sustainability indicators, where the GSA can demonstrate the representative value is a reasonable proxy for multiple individual minimum thresholds as supported by adequate evidence. Regulations, § 354.28(d). Minimum thresholds are not required for sustainability indicators that are not present and not likely to occur in the Subbasin. Regulations, § 354.28(e).Under Section 354.28(b) of the GSP Regulations, the description of minimum thresholds shall include the following:
(1) The information and criteria relied upon to establish and justify the minimum thresholds for each sustainability indicator. The justification for the minimum threshold shall be supported by information provided in the basin setting, and other data or models as appropriate, and qualified by uncertainty in the understanding of the basin setting.
(2) The relationship between the minimum thresholds for each sustainability indicator, including an explanation of how the Agency has determined that basin conditions at each minimum threshold will avoid undesirable results for each of the sustainability indicators.
(3) How minimum thresholds have been selected to avoid causing undesirable results in adjacent basins or affecting the ability of adjacent basins to achieve sustainability goals.
(4) How minimum thresholds may affect the interests of beneficial uses and users of groundwater or land uses and property interests.
(5) How state, federal, or local standards relate to the relevant sustainability indicator. If the minimum threshold differs from other regulatory standards, the Agency shall explain the nature of and basis for the difference.
(6) How each minimum threshold will be quantitatively measured, consistent with the monitoring network requirements described in [the GSP Regulations].




M I N I M U M  T H R E S H O L D S

CHRONIC LOWERING OF GROUNDWATER LEVELS

Maintaining groundwater levels above 

saturated screen intervals for pre-existing 

and proposed municipal wells is being 

proposed for inclusion in the GSP as the 

minimum desired threshold for 

groundwater elevations that would be 

protective of beneficial use(s) and users in 

the Subbasin. 
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M I N I M U M  T H R E S H O L D S

REDUCTION OF GROUNDWATER IN STORAGE

The change in groundwater in storage 

associated with the 20th percentile is being 

proposed for inclusion in the GSP as the 

minimum threshold for the Subbasin 

meaning that based on fifty-three 20-year 

periods evaluated, values below the 

minimum threshold occur 20% of the time 

and values above the threshold occur 80% 

of the time. The minimum threshold limits 

useable groundwater in storage to an 

estimated 152,000 acre-feet (ENSI 2018). 
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M I N I M U M  T H R E S H O L D S

DEGRADED WATER QUALITY

For municipal and domestic wells, this 

means water quality that meets potable 

drinking water standards specified in Title 

22 of the California Code of Regulations. 

For irrigation wells, water quality should 

generally be suitable for agriculture use.

Spring 2018
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M E A S U R A B L E  O B J E C T I V E S

SGMA REQUIREMENTS

Just as the minimum thresholds are the 

quantitative measure of undesirable results, 

measurable objectives are the quantitative 

measure of the sustainability goal. They are 

set at individual representative monitoring 

sites that are, preferably, the same as those 

selected for the minimum thresholds. If 

conditions at the monitoring sites meet or 

exceed the measurable objectives, the 

Subbasin is at the desired groundwater 

condition. 
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Under Chapter 6 of SGMA, a GSP is to include “measurable objectives, as well as interim milestones in increments of five years, to achieve the sustainability goal in the basin within 20 years of implementation of the plan.” Water Code, § 10727.2(b)(1). In addition, the plan is to describe “how the plan helps meet each objective and how each objective is intended to achieve the sustainability goal for the basin for the long-term beneficial uses.” Water Code, § 10727.2(b)(2). The GSP Regulations define “measurable objectives” as “specific, quantifiable goals for the maintenance or improvement of specified groundwater conditions that have been included in an adopted Plan to achieve the sustainability goal for the basin.” DWR GSP Regulations, § 351(s). Under Section 354.30 of the GSP Regulations
“(a) Each Agency shall establish measurable objectives, including interim milestones in increments of five years, to achieve the sustainability goal for the basin within 20 years of Plan implementation and to continue to sustainably manage the groundwater basin over the planning and implementation horizon.
(b) Measurable objectives shall be established for each sustainability indicator, based on quantitative values using the same metrics and monitoring sites as are used to define the minimum thresholds.
(c) Measurable objectives shall provide a reasonable margin of operational flexibility under adverse conditions which shall take into consideration components such as historical water budgets, seasonal and long-term trends, and periods of drought, and be commensurate with levels of uncertainty.
(d) An Agency may establish a representative measurable objective for groundwater elevation to serve as the value for multiple sustainability indicators where the Agency can demonstrate that the representative value is a reasonable proxy for multiple individual measurable objectives as supported by adequate evidence.
(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin within 20 years of Plan implementation, including a description of interim milestones for each relevant sustainability indicator, using the same metric as the measurable objective, in increments of five years. The description shall explain how the Plan is likely to maintain sustainable.”




M E A S U R A B L E  O B J E C T I V E S

CHRONIC LOWERING OF GROUNDWATER LEVELS

The interim milestones and measurable 

objective are based on the results of the 

BVHM estimates of change in groundwater 

head at each model node applying a linear 

fixed reduction to the estimated sustainable 

yield target of 5,700 acre-feet per year and 

the applied 2030 DWR climate change 

factors. In cases where there was a 

groundwater level increase between 2035 

and 2040, the measureable objective was 

held at 2035 levels.
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M E A S U R A B L E  O B J E C T I V E S

REDUCTION OF GROUNDWATER IN STORAGE

The reduction of groundwater in storage 

measurable objective was developed using 

the same methodology as chronic lowering 

of groundwater levels. The estimated 

reduction of groundwater in storage 

simulated using the BVHM was used to 

establish the interim milestones and

measurable objective.

Year

Percent 
Pumping 
Reduced

Pumping 
Allowance 
(Percent)

Estimated Reduction 
of Groundwater in 
Storage (Acre-feet)

0 0.0% 100% 0

5 18.5% 81.5% 43,500

10 37.1% 62.9% 73,000

15 55.6% 44.4% 76,600

20 74.1% 25.9% 72,000

Draft Work Product
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M E A S U R A B L E  O B J E C T I V E S

DEGRADED WATER QUALITY

For municipal and domestic wells, this 

means water quality that meets potable 

drinking water standards specified in Title 

22 of the California Code of Regulations. 

For irrigation wells, water quality should 

generally be suitable for agriculture use.
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M O N I TO R I N G  N E T W O R K

SGMA REQUIREMENTS

Monitoring and Management of 
Groundwater Levels 

Monitoring and Management of 
Groundwater Quality and Quality 
Degradation

Type of Monitoring Sites, Type of 
Measurements and Frequency of 
Monitoring

Monitoring Protocols
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Under SGMA, a GSP is to contain information regarding:
(1) The monitoring and management of groundwater levels within the basin.
(2) The monitoring and management of groundwater quality, groundwater quality degradation;
(3) The type of monitoring sites, type of measurements, and the frequency of monitoring for each location monitoring groundwater levels, groundwater quality, subsidence, streamflow, precipitation, and evaporation, including a summary of monitoring information such as well depth, screened intervals, and aquifer zones monitored, and a summary of the type of well relied on for the information, including public, irrigation, domestic, industrial, and monitoring wells; and
(4) Monitoring protocols that are designed to detect changes in groundwater levels, groundwater quality, and quality of surface water that directly affect groundwater levels or quality or are caused by groundwater extraction in the basin. Water Code, § 10727.2.
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