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Appendix P. Groundwater Management Planning 
Elements Guidance Document 

P.1 INTRODUCTION AND PURPOSE 

P.1.1 Introduction 

Groundwater within the Imperial Region (Figure P-1) has historically played a minor role in its use as a 
water supply for agriculture, industry and urban uses.  Often shadowed by the less constrained and 
more abundant and higher quality Imperial Irrigation District (IID) Colorado River water supplies, natural 
and artificially recharged groundwater in the region has been left unstudied and unmanaged over the 
period of the Imperial Region’s development as an agriculturally rich community.  As a result, 
groundwater management has played a small role in the overall water management opportunities in the 
Imperial Region.   

Imperial Valley’s local groundwater resources are typically described as being of poor quality and 
generally unsuitable for domestic or irrigation purposes, though some is pumped for industrial 
(geothermal) use. In addition, to avoid agricultural root zone contamination from poor groundwater 
quality, tile drains are used to dewater the root zone and drain these unsuitable waters into the Salton 
Sea.  

Within the context of expanding the Imperial Region’s water portfolio where surface water is becoming 
a more constrained resource, groundwater and aquifer storage capacity in the region are being sought 
as the next increment of dry year water supplies for use when Colorado River supplies are constrained 
by hydrologic conditions.  Operations of groundwater and beneficial use of aquifer storage capacity by 
the United States Bureau of Reclamation (USBR) along the All-American Canal are described as follows: 

Under a May 22, 1992 contract with Reclamation, IID and [Coachella Valley Water District] 
CVWD have agreed to exchange a portion of their rights to divert water from the Colorado River 
for an equivalent quantity and quality of groundwater (“exchange water”) to be withdrawn from 
a well field located in the Sand Hills along the All-American Canal in Imperial County. IID and 
CVWD would reduce their diversions from the Colorado River in an amount equal to the volume 
of groundwater discharged into the All-American Canal up to a maximum of 10,000 acre-feet per 
year. An amount of Colorado River water equal to the amount of water that would have 
otherwise been diverted by IID and CVWD would be made available for beneficial consumptive 
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use by Project beneficiaries. The Project facilities are being developed in stages: Stage 1 has a 
capacity to provide 5,000 acre-feet of exchange water per year. Stage 1 was declared 
substantially complete on October 1, 1996, and was officially turned over to the IID for operation 
and maintenance on January 1, 2000.1  

With the recognition as a viable alternative water supply, either as a groundwater banking operation or 
sustainable extraction of higher quality indigenous groundwater, the need for local management and 
monitoring becomes imperative for ensuring long-term use of the resource.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure P-1. Groundwater Basins in Imperial County 

P.1.1 Purpose of Guidance Document 

Groundwater management is planned and coordinated locally to ensure a sustainable groundwater 
basin to meet future water supply needs.  With the passage of AB 3030 in 1992, local water agencies 
were provided a systematic way of formulating Groundwater Management Plans (GMPs) (California 
Water Code, Sections 10750 et seq.) by identifying required management elements to meet California 
Department of Water Resources (CDWR) standards of approval.   

                                                           
1 Source: Lower Colorado River Water Supply Act of 1986. <www.crb.ca.gov/083101_3_QA1_rv.doc> 
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AB 3030 was amended in 2002 with the passage of The Groundwater Management and Planning Act of 
2002 (SB 1938).  The act amends existing law related to groundwater management by local agencies.  
The law requires any public agency seeking State funds administered through the CDWR for the 
construction of any groundwater projects or groundwater quality projects to prepare and implement a 
GMP with certain specified elements (or components).  Prior to this legislation, there were no required 
plan elements.  New requirements include establishing Basin Management Objectives, preparing a plan 
to involve other local agencies in a cooperative planning effort, and adopting monitoring protocols that 
promote efficient and effective groundwater management.   

Given the generally undeveloped nature of the Imperial Region’s groundwater supplies, the purpose of 
this document is to provide a first step towards completing an SB 1938 - compliant GMP.  Not to be 
confused with an actual GMP, this guidance document describes the screening of the region’s 
groundwater basins and focuses on what is determined to be the highest quality and highest yielding 
groundwater basin in the Imperial Region.   In the next step forward, this document provides the 
appropriate groundwater management elements to be included as part of what will be an open 
stakeholder process in creating a formal and adopted GMP.  
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P.2 GROUNDWATER BASINS OF THE IMPERIAL VALLEY 

P.2.1 Introduction 

The Imperial Valley overlies the Salton Trough of southern California.  The Salton Trough is the dominant 
feature of the Colorado Desert geomorphic province of California.  The Basin is about 130 miles long and 
up to 70 miles wide, and is generally considered the northwesterly landward extension of the Gulf of 
California (Loeltz et al., 1975).  The term Salton Basin applies to the broad region draining directly into 
the Salton Sea.  The Imperial Valley lies in the central part of the Basin south of the Salton Sea.   

Groundwater basins within the Imperial Region include portions of the Coyote Wells Valley Basin, 
Borrego Valley Basin, Ocotillo-Clark Valley Basin, West Salton Sea Basin, and Ogilby Valley Basin, and all 
of the Imperial Valley Basin, East Salton Basin, and East Amos Valley Basin, which total about 2,800 
square miles (Figure P-1) (DWR 1975).   

In general, the groundwater resources of the Imperial Valley can be discussed in terms of three principal 
physiographic and hydrologic areas that include: (1) the Central Irrigated Area, which lies within the 
valley floor generally inside the boundaries of Lake Cahuilla; (2) the East Mesa; and (3) the West Mesa.  
The storage capacity of the Imperial Valley Basin has been estimated at approximately 14 million acre-
feet of water (California State Department of Water Resources, 1975).   

P.2.2 Three Imperial Valley Hydrologic Areas 

The groundwater areas within the Imperial Valley are described below and shown on Figure P-2. 

P.2.2.1 Central Irrigated Area 

Most studies of groundwater conditions in the central area of Imperial Valley focus exclusively on the 
upper 1,000 feet of water-bearing strata.  Data are limited on groundwater in the central valley area, 
owing to the fact that groundwater in this part of the Imperial Valley, in the upper 300 feet, is generally 
of poor quality and well yields are relatively quite low.  In addition, though it exists in large quantities, 
historically there has been little need to investigate and develop the groundwater in the central valley 
area due to the availability and low cost of imported surface water. 
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Figure P-2. Groundwater Areas Within the Imperial Valley 
  

P.2.2.2 West Mesa 

West Mesa is a somewhat loosely defined region of gently sloping desert land that lies south of the 
Salton Sea, west of the western shoreline of Lake Cahuilla, and east of the Coyote and Jacumba 
mountains.  The area includes portions of several relatively small groundwater subbasins for which little 
direct information is known.  The exception to that is the Ocotillo/Coyote Wells Subbasin, for which 
studies on both the quality and quantity of available groundwater exist (Bookman-Edmonston, 1996; 
Bookman-Edmonston, 2004).   

This area of West Mesa includes the area around the towns of Ocotillo and Plaster City where the U.S. 
Gypsum plant operates.  The groundwater aquifer in the Ocotillo/Coyote Wells Subbasin is characterized 
as unconfined, with a saturated thickness of about 400 feet and an average depth to groundwater of 
approximately 100 feet.  The aquifer is generally homogenous and of a more coarse-grained nature than 
the central Imperial Valley area.  Thus, the data do not indicate separate water-bearing zones or 
intervening aquitards of any regional significance.  Groundwater and surface water flow mimics the 
topography. 
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P.2.2.3 East Mesa 

The East Mesa is located in the southeastern portion of the Salton Basin, and is described as the broad 
area east of the East Highline Canal and east margin of Lake Cahuilla, and west of the Sand Hills Fault.  
The East Mesa is also roughly bordered by the Coachella Branch Aqueduct on the east and the All-
American Canal on the south.  The East Mesa is an alluvial surface that slopes gently west-southwest, 
covered with thin veneers of wind-blown sand.  The East Mesa aquifer is chiefly unconfined, 
homogenous, and composed of coarse-grained deposits of gravels, sands, silts, and silty clays that were 
deposited by the Colorado River.  Available aquifer storage within the East Mesa in between the East 
Highline Canal and the unlined Coachella Canal is estimated to be one million acre-feet (USBR, 1988). 

The Sand Hills Fault (also named the Algodones Fault, see Figure P-2), an easterly splay of the San 
Andreas Fault system, is mapped as bordering the east side of the Sand Hills (Loeltz et al. 1975).  These 
faults act as partial barriers to the westward flow of groundwater from this area.  The Calipatria Fault 
also crosses a small portion of the East Mesa along the southwest margin and impedes the flow of 
groundwater out of East Mesa (Crandall 1983). 

P.2.3 Selection of Groundwater Management Area 

The criteria for selection of a groundwater basin for the purpose of this guidance document are the 
following: 

• Currently unmanaged 
• Viewed publically as a viable water resource 
• Highest potential storage and extraction yield 
• Minimum amount of impacts, if utilized and managed 
• Minimum conflicts between water right holders and groundwater pumpers 
• Highest chance of success in developing a GMP 
• Easily monitored as part of the statewide monitoring program 

The most favorable, but currently unmanaged, groundwater basin within the Imperial Region is the East 
Mesa Basin, which is located in the southeastern portion of the Salton Basin, as described in Chapter 2. 
This area is cross-hatched in Figure P-3 and will herein be referred to as the East Mesa Groundwater 
Management Area (Management Area). 
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Figure P-3. East Mesa Groundwater Management Planning Area 

P.3 GROUNDWATER MANAGEMENT  

As noted in Chapter 1, groundwater management is planned and coordinated locally to ensure a 
sustainable groundwater basin to meet future water supply needs.  Planning elements are the tasks that 
go into developing an adopted GMP and forming a governance structure to represent and implement 
the plan over the Management Area.  To reach this goal, many of the legal requirements now in effect 
have to be addressed in the planning stage to include their implementation when governance has been 
formed and active monitoring and reporting are taking place.  This chapter introduces each of the 
planning elements that go into developing the GMP. 

P.3.1 Required Groundwater Management Planning Elements 

The Groundwater Management Planning Elements for the East Mesa Area include elements from three 
sources:  SB 1938 mandatory components, AB 3030 and SB 1938 voluntary components, and DWR 
Bulletin 118 suggested components.  The component elements are listed and briefly described in Table 
P-1.  The seven mandatory components that are required to be compliant with SB 1938 will need to be 
addressed in the GMP.  The GMP will also need to address the twelve (12) specific technical elements 
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identified in the California Water Code, along with the seven recommended components identified in 
DWR Bulletin 118 (DWR 2003).   

This guidance document encourages a locally developed, stakeholder-driven GMP process that reflects 
current State law; coordinates existing groundwater management; and defines actions for developing 
projects and management programs to monitor the operation of the East Mesa Area and to improve the 
long-term sustainability of groundwater resources in the area and support the goals and objectives of 
the Imperial Region IRWMP.   

This guidance document also provides the required action items of an adopted GMP that, when 
implemented, will maintain or enhance groundwater levels and water quality, minimize inelastic land 
subsidence, and manage available surface and groundwater conjunctively to allow greater operational 
flexibility.  The activities presented in Table P-1 are seen again as the basis for the action plan generated 
in Table P-4 for implementation and progress tracking of required tasks in the development and 
adoption of a GMP.   
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Table P-1.  East Mesa Groundwater Management Planning Elements 

Planning Elements Purpose Activities 

SB 1938 Mandatory Components  

Element #1 Documentation of public involvement 
statement 

This element provides for public outreach and 
notice to all stakeholders who have an 
interest or position regarding the basin’s 
current or future beneficial use. 

This element requires the lead agency 
responsible for the GMP development to 
advertise and post all meeting dates, meeting 
minutes, agendas, and presentations.  Both 
the local newspapers and the internet should 
be used for public notice of Board dates and 
advertisement of the beginning development of 
the GMP. 

Element #2 Basin Management Objectives (BMOs) This element is a consensus-based task and 
is perhaps the most important in terms of 
reflecting stakeholder interests and 
understanding of the basin characteristics to 
hold as the standard for achieving 
sustainability in groundwater quantity and 
quality. 

This element creates BMOs that serve as the 
guiding principles of groundwater 
management.  The BMOs can be very general 
or very specific, depending on the stakeholder 
interest and expected level of monitoring and 
governance. 

Element #3 Monitoring and management of 
groundwater elevations, groundwater 
quality, inelastic land subsidence, and 
changes in surface water flows and quality 
that directly affect groundwater levels or 
quality or are caused by pumping  

This element outlines monitoring activities 
necessary for the proper management and 
reporting of the health of the groundwater 
basin and activities taking place both inside 
and outside the control of the governance 
body. 

This element requires a formalized monitoring 
and reporting plan, including data 
management.  Depending on level of funding 
and commitment, monitoring activities can vary 
in terms of frequency of measurement and 
reporting. 

Element #4 Plan to involve other agencies located in 
the groundwater basin 

This element is to minimize conflict with 
overlapping agencies that might have an 
interest in the activities being conducted by 
the governance body. 

This element generally requires regular 
coordination meetings, both during the GMP 
development process and after its adoption, to 
discuss ongoing efforts and opportunities for 
shared responsibilities and shared projects.   

Element #5 Adoption of monitoring protocols This element solidifies Element #3 by setting 
down the protocols for monitoring the various 
groundwater- influence attributes of the basin.  

This element contains the steps to be taken 
when conducting monitoring activities from the 
equipment used, recording media, data 
storage, and reporting. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #6 Map of groundwater basin boundary, as 
delineated by DWR Bulletin 118, with 
agency boundaries that are subject to 
GMP 

This element simply aligns the agencies 
partaking in the development of the GMP and 
governance of the groundwater basin with 
documented groundwater basins recognized 
by the CDWR. 

This element requires a GIS mapping tool to 
illustrate the boundaries of the participating 
agencies influenced by the GMP and the 
groundwater basin on record with CDWR. 

Element #7 For agencies not overlying groundwater 
basins, prepare the GMP using appropriate 
geologic and hydrogeologic principles 

This element reaffirms the need for a 
scientific understanding of the groundwater 
basin to base groundwater management 
policies (i.e., BMOs) using understood factual 
data. 

This element requires a licensed 
hydrogeologist to examine well logs, 
groundwater models, water quality, and 
groundwater elevation monitoring data to fully 
describe in layperson’s terminology, the 
geologic and hydrogeologic attributes of the 
groundwater basin. 

AB 3030 and SB 1938 Voluntary Components  

Element #8 Control of saline water intrusion This element places importance on the 
identification of salinity and to prevent its 
migration.  Salinity intrusion is often 
associated with permanent contamination of 
a groundwater basin. 

This element requires the identification of any 
waters high in Total Dissolved Solids 
(generally salt) that threaten a clean water 
basin.  Monitoring of said waters will be a part 
of the adopted monitoring program, and BMOs 
will address salinity threats through specific 
management actions. 

Element #9 Identify and manage well protection and 
recharge areas 

This element places importance on reducing 
the risk to existing groundwater pumpers and 
monitoring wells, and to areas of outcropping 
or highly transmissive soils that contribute to 
the basins overall recharge. 

This element often requires monitoring of land 
use actions taking place which could threaten 
existing wells by increasing groundwater 
demand, reducing pervious areas, and 
disturbing major recharge areas.   

Element #10 Regulate the migration of contaminated 
groundwater 

This element requires the identification of 
contaminant plumes that place a risk upon 
the groundwater basin. 

This element requires ongoing monitoring and 
coordination with clean-up measures until the 
plume is deemed as no longer a threat to the 
larger groundwater basin.  Consultation zones 
will be set to ensure no wells or groundwater 
activities take place within areas of active 
remediation. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #11 Administer well abandonment and 
destruction program 

This element ensures the proper destruction 
techniques are used and recorded to 
maintain control of contaminants from 
entering high quality aquifers often serving as 
private domestic drinking water supplies. 

This element often requires working with the 
land use agency to require permits and 
destruction protocols for the abandonment of 
existing wells located on-site of developing 
lands or lands taken off of private 
groundwater. 

Element #12 Control and mitigate groundwater overdraft This element requires the identification of a 
safe sustainable groundwater yield that can 
be used as a baseline for determining 
overdraft conditions.  A groundwater model is 
typically used to develop the safe yield and 
monitor overdraft triggers. 

This element requires monitoring and 
estimating of groundwater pumping, rejected 
recharge from rivers, and loss of water to 
adjacent groundwater basins through 
subsurface outflows.  The sum of volumes lost 
to the basin is compared with measured 
groundwater elevations as part of the 
monitoring program and used to extend and 
calibrate groundwater models. 

Element #13 Replenish groundwater  This element encourages methods of 
replenishing groundwater through passive 
and active recharge techniques using surface 
waters and deep percolation. 

This element studies cost-effective methods of 
groundwater replenishment for the basin and 
recommends feasible projects or actions to 
enhance recharge.  Specific benefit actions 
can be tied to the BMOs. 

Element #14 Monitor groundwater levels This element, like Element #3, stresses the 
importance of a groundwater monitoring and 
reporting plan.  Groundwater elevations are 
the first indicator of overdraft and subsidence 
problems. 

This element is tied directly with the monitoring 
activities identified in Elements # 3 and #5. 

Element #15 Develop and operate conjunctive-use 
projects 

This element encourages the use of available 
surface water supplies in the hydrologic wet 
years to allow for natural recharge of the 
groundwater basin and achieve storage 
volumes to supplement surface water in the 
dry years. 

This element typically requires a detailed 
understanding of the local hydrology and 
working with local municipal and flood control 
agencies to encourage the highest use of 
excess and contracted surface water supplies 
to build storage of groundwater in the basin. 



 

 

Im
perial Integrated Regional W

ater M
anagem

ent Plan 
Appendix P  

O
ctober 2012                                      P-17 

                          GEI Consultants, Inc.                                

Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #16 Identify well-construction policies This element requires coordination with local 
health departments on well construction 
practices that minimize the potential risk of 
overland surface waters from entering the 
groundwater aquifer.  

This element requires inspection of the 
construction of the annular sanitary seal from 
ground surface to some depth (+20ft) below 
ground to prevent the well from acting as a 
French drain if the wellhead becomes flooded. 

Element #17 Develop and operate groundwater 
contamination cleanup, recharge, storage, 
conservation, water recycling, and 
extraction projects 

This element encourages, to the extent 
practicable; planning, constructing, and 
operating projects that benefit the 
groundwater basin.   

This element typically requires the governing 
body to have the ability to own and operate 
capital facilities and collect fees. 

Element #18 Develop relationships with state and 
federal regulatory agencies 

This element encourages constant interaction 
with state and federal agencies interested in 
the health and long-term sustainability of the 
groundwater basin. 

This element is used to continuously leave a 
door open for regulatory coordination, 
feedback and support (i.e., including grant and 
loan monies) in groundwater governance and 
monitoring activities. 

Element #19 Review land use plans and coordinate with 
land use planning agencies to assess 
activities that create reasonable risk of 
groundwater contamination 

This element recognizes that many of the 
risks to groundwater are posed by what is 
happening on the surface. 

This element touches on many of the previous 
elements that have ties with supporting and 
providing limited oversight of local planning 
and municipal agencies to educate and 
condition projects that pose a threat to the 
groundwater basin’s health. 

DWR Bulletin 118  

Element #20 Manage with guidance of advisory committee This element encourages the public process 
by keeping the stakeholders engaged in the 
management activities over time. 

This element requires continuous outreach to 
basin stakeholders to participate in advisory 
committees formed for purposes of policy and 
activity protocols. 

Element #21 Describe area to be managed under GMP This element makes the distinction between 
the groundwater basin boundaries and the 
boundaries governed by the GMP. 

This element provides a clear delineation of 
the GMP governance area to provide legal 
jurisdictional boundaries to local and state 
government agencies. 
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Table P-1. East Mesa Groundwater Management Planning Elements, Continued 

Planning Elements Purpose Activities 

Element #22 Create links between BMOs and goals and 
actions of GMP 

This element, tied with Element #2, provides 
the powers if certain BMOs are not achieved 
or are violated in some defined manner. 

This element is needed to begin to provide 
“teeth” to the GMP and powers to the 
governing body to implement the GMP goals 
and actions. 

Element #23 Describe GMP monitoring programs This element highlights the monitoring aspect 
of groundwater basin governance. 

This element requires a continuous falling 
back to the importance of monitoring and the 
benefits received so far. 

Element #24 Describe integrated water management 
planning efforts 

This element opens the doors to any larger 
integrated regions seeking support for water 
resource projects benefitting the region. 

This element is an opportunity to coordinate 
groundwater projects with other water 
resources-related projects taking place in the 
region. 

Element #25 Report of implementation of GMP This element is a means of accountability to 
implement a GMP after its adoption. 

This element requires annual or biennial State 
of the Basin Reports to report on the status of 
BMOs and monitoring programs. 

Element #26 Evaluate GMP periodically This element implies that the GMP is a living 
document that is subject to change 
depending on the basin conditions and the 
laws requiring management of groundwater 
to sustain its continuous use. 

This element is an opportunity to revisit the 
GMP and make changes where needed to be 
in agreement with local stakeholders and 
current laws. 
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P.3.2 New Requirements Since 2002 

Laws are still being passed that affect groundwater management activities listed in Table P-1.  SBx7-6 
was approved by the Governor of California in November 2009.  The bill directed CDWR to establish a 
statewide groundwater monitoring program.  The purpose was to establish groundwater elevation 
monitoring programs by local entities in each groundwater basin or subbasin in California, and make the 
collected data available for planning.  The local entities would work with CDWR to develop appropriate 
groundwater elevation monitoring plans.  CDWR has established the California Statewide Groundwater 
Elevation Monitoring (CASGEM) program to manage, track, and evaluate groundwater data and 
monitoring results. 

Groundwater monitoring programs by the County have not been active in the Management Area due to 
the limited use of groundwater.  The County does not have groundwater monitoring records.2  Nearby 
water levels are currently monitored by the U.S. Geological Survey (USGS) in the Sand Hills area.3  The 
USGS conducted a well canvas to find wells suitable for monitoring.  The USGS was able to outfit 12 
wells with data loggers.  Some of the wells placed in the monitoring program are also sampled for water 
quality.  The majority of the wells are located east of the Coachella Canal.  The USGS is also collecting 
microgravity data at each well location once a year.  These data can be used to monitor change in 
storage due to a change in the water surface elevation.  In the future, the USGS plans to use the data 
from these wells to create a groundwater model of the area.4 

The development of a CASGEM monitoring plan for the Management Area is important for Imperial 
County to maintain its local program control and qualify for grant funding.  If the County or some other 
local entity does not have a groundwater monitoring program, then the state is required to perform 
monitoring functions and the County would not be eligible for grants or loans administered by the 
state.5 

In 2011, AB 3596 expanded the existing laws of groundwater management to require local agencies to 
include public participation when preparing the GMP, provide specific public notification, and include a 
recharge area map in the GMP. 

                                                           
2 Personal communication, Jim Minnick, Imperial County February 14, 2012. 
3 Personal communication, Michael Land, USGS. 
4 Personal communication, Michael Land, February 23, 2012. 
5 CWC §10933.7(a).  “If the department is required to perform groundwater monitoring functions pursuant to 
§10933.5, the county and the entities described in subdivisions (a) to (d), inclusive, of Section 10927 shall not be 
eligible for a water grant or loan awarded or administered by the state.” “If the department is required to perform 
groundwater monitoring functions pursuant to §10933.5, the county and the entities described in subdivisions (a) 
to (d), inclusive, of Section 10927 shall not be eligible for a water grant or loan awarded or administered by the 
state.” 
6 Chaptered by Secretary of State - Chapter 572, Statutes of 2011 
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P.4 EXISTING GROUNDWATER MANAGEMENT RESPONSIBILITIES 

Currently, the groundwater management responsibilities within the Imperial Region are shared between 
Imperial County and Imperial Irrigation District.  These responsibilities are described below. 

P.4.1 Imperial County Groundwater Ordinance 

The two County ordinances that define groundwater management requirements are both in Title 9 – 
Land Use Code, and include: 

Division 21 – Water Well Regulations 
Division 22 – Groundwater Management 

These provide the foundation for the Planning Elements of the Imperial IRWMP and support 
groundwater management goals and objectives.  The Imperial County ordinances provide the 
foundation for managing and protecting groundwater within the County.  The ordinances define 
requirements for the following: 

Permitting wells and groundwater storage and banking facilities 
Monitoring, measurement, and reporting 
Public involvement 
Information requirements to determine groundwater availability  
Preventing or responding to overdraft, overdraft under emergency, or drought conditions 
Well interference and closure 
Exporting groundwater 
Export or extraction charges 
Roles of the Planning Commission, Planning Director, and Board of Supervisors 
Noticing, public involvement, enforcement, penalties, and the decision making and appeals process 

P.4.2 Imperial County General Plan and Water Element 

The Imperial County General Plan and General Plan Water Element (Imperial County 2003) guide land 
use and groundwater management.  The Water Element identifies and analyzes the sources and 
availability of water within the County, and establishes policies and programs to maintain its 
groundwater supplies, conserve groundwater use, preserve groundwater quality, and provide for the 
management and wise use of water resources for groundwater recharge.  The Water Element identifies 
policies and programs, stating that Imperial County shall: 
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Make every reasonable effort to limit or preclude the contamination or degradation of all groundwater 
and surface water resources in the County 
Direct the departments to review existing ordinances, policies, and guidelines and determine their 
adequacy in protecting groundwater from contamination 
Coordinate with the state and federal agencies to ensure that these agencies are taking active steps to 
protect and reclaim groundwater from contamination 

Coordinated water management policies in the Water Element require the County to: 

Encourage inter-agency and inter-jurisdictional coordination and cooperation for management of 
groundwater recharge 
Consult with agencies regarding the limitation or elimination of impacts to surface and groundwater 
resources due to agricultural and urban development 
Regulate land development to protect the limited but important areas that contribute to groundwater 
recharge 

 

P.4.3 Imperial Irrigation District 

The following section extracted from the Title 9 Division 2: Groundwater Ordinance, Section 92202.01 
describes the requirements of Imperial Irrigation District. 

The Imperial Irrigation District shall not be required to comply with the permit requirements of this 
division and shall be entitled to extract groundwater under the following specific conditions.  

A. Imperial Unit No. 1.   
The Imperial Irrigation District shall not be required to comply with the permit requirements of 
this division for any of its authorized activities as a district within the Imperial Irrigation District 
boundary known as the Imperial Unit No. l in effect as of July 1, 1988.  This boundary shall also 
include any area within one mile east of the East Highline Canal as the canal exists as of July 1, 
1996, and one mile west of the West Side Main Canal as that canal exists as of July 1, 1996.   

B.  Water Seeping From the All-American Canal.  
The Imperial Irrigation District shall be allowed to extract the water seeping from the All-American 
Canal.  The Imperial Irrigation District shall be allowed to extract such water only to the extent 
that the groundwater model shows that such water is still present in the groundwater basin for 
extraction.  As referred to in this division, the “groundwater model” is that certain document 
accepted by the board of supervisors on February 2, 1996, entitled “The County of Imperial and 
Imperial Irrigation District County-wide Groundwater Model” and any modifications thereto as 
may be accepted by the board of supervisors.   

C.  Recharge and Recovery.   
The Imperial Irrigation District shall be allowed to develop, implement, and operate artificial 
recharge facilities and extraction facilities for recovery of artificially recharged groundwater 
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within any of its existing service boundaries, or within the East Mesa area as such area is shown 
on the groundwater model/study, excluding the Ocotillo/Yuma Basin (Coyote sub-area) and the 
Borrego Basin (Borrego sub-area) as shown on the groundwater model.  Such artificial recharge 
facilities and extraction facilities may not be operated in any basin whose water quality would be 
affected or deteriorated by such operations.  The Imperial Irrigation District shall only be allowed 
to operate such artificial recharge facilities and extraction facilities upon establishing that the 
operation of such facilities complies with the groundwater model, or such other groundwater 
management practices as may be approved by the commission after presentation by the Imperial 
Irrigation District of technical data or information to the commission in support of such practices.   

D.  All-American Canal.   
The Imperial Irrigation District shall be allowed to extract groundwater from the East Mesa, 
within one mile of the All-American Canal, over and above the amounts set forth in subsection B 
of this section or under the following conditions:  

  In the event that: (a) a third party, without being requested by and without the concurrence of 
the Imperial Irrigation District, restricts or reduces the allocation of Colorado River water, and 
(b) the Imperial Irrigation District is required to use groundwater as “makeup” water to meet 
its delivery requirements within the county, then the Imperial irrigation district shall be 
allowed to extract groundwater at a rate that will not place the basin(s) in overdraft, nor 
adversely affect other groundwater users.  The Imperial Irrigation District may, under extreme 
conditions of drought, if allowed by the commission, extract more groundwater than the 
available supply, even if such extraction results in an overdraft, if the groundwater model 
shows that the basin would be recharged the following year.   

  In the event that the demand by Imperial Irrigation District for use of water within the county 
exceeds the Imperial Irrigation District’s present full allocation of Colorado River water, plus 
water otherwise still available to the Imperial Irrigation District from the Colorado River, the 
Imperial Irrigation District may be allowed by the commission to extract groundwater to meet 
such demand, provided that the basin is not in or does not become in overdraft.   

E.  Limitations.   
In no event shall the Imperial Irrigation District be allowed to extract groundwater under 
subsection D of this section to replace water sold, transferred or lost from the Imperial Irrigation 
District’s allocations of Colorado River water by its own actions or with its consent or 
acquiescence.  In no case shall the Imperial Irrigation District be allowed to extract groundwater 
under subsection D of this section if such extraction places the affected basin(s) into an overdraft 
other than as provided for in subsection (D)(1) of this section.  In no event shall the Imperial 
Irrigation District be allowed to extract groundwater under this provision for use outside of the 
county either by its own transfer or by agreement by the Imperial Irrigation District with another 
person, district, city, county, state or company.   
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Water Forum Participants 
 Imperial Irrigation District  
 County of Imperial     
 Imperial County Farm Bureau  
 Imperial Valley Vegetable Growers 

Association  
 IID Water Conservation Advisory Board 
 City of Brawley    
 City of Calexico    
 City of El Centro   
 City of Holtville    
 City of Imperial  
 City of Westmorland   
 Heber Public Utility District   
 Niland Sanitary District    
 Geothermal Energy Stakeholder Group 
 Comité Cívico Del Valle Inc in Brawley  
 Institute for Socioeconomic Justice  
 El Centro Chamber of Commerce & 

Visitors Bureau    
 Brawley Chamber of Commerce   
 Imperial Valley Economic Development 

Corporation    
 New River Improvement Project   
 Sierra Club, California Nevada Regional 

Conservation Committee 
 USFWS Sonny Bono Salton Sea National 

Wildlife Refuge 

 

P.5 GROUNDWATER MANAGEMENT APPROACH BEING TAKEN FOR EAST MESA 
AREA 

As described above, both Imperial County and Imperial Irrigation District have groundwater 
management responsibilities and authorities within their jurisdictions.  Groundwater management 
within the East Mesa Groundwater Management Planning 
Area would be subject to the existing responsibilities as 
described above.  Additional groundwater management 
responsibilities needed for an SB 1938-compliant 
groundwater management plan may be administered by 
the County or IID (if they are previously identified), or by 
the entity responsible for the development and 
implementation of a SB 1938-compliant GMP.   

P.5.1 Water Forum 

The Imperial Water Forum (Water Forum) was convened 
in April 2010 by the Imperial Irrigation District (IID) and 
Imperial County (County).  The IID Board and County 
Board of Supervisors recognized that all of the 
stakeholders in the region, whether public agencies or 
non-governmental organizations, have unique 
perspectives and that all of the individual interests need 
to be recognized if the Imperial IRWMP is to be successful.  
The Water Forum adopted the following mission 
statement:     

The mission of Imperial Water Forum is to 
preserve and enhance the economic and 
environmental health and well-being for the 
Imperial Region through the regional stewardship 
and comprehensive management of water 
resources in a practical, cost effective, and 
responsible manner. 
 

The intent of the Water Forum was to provide the mechanism for different stakeholders to better 
communicate, collaborate, and cooperate when addressing water  issues and developing regional 
solutions.  It provided the oversight and management structure for institutional, public, and stakeholder 
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group involvement and multi-stakeholder participation. All meetings were noticed and opened to the 
public.    

P.5.1.1 Meetings and Workshops 

The following meetings and workshops were conducted as part of the Imperial Region IRWMP effort to 
develop the groundwater management elements and strategies listed in this guidance document.  

November 18, 2010 - Projects  Work Group ( of  Water Forum)  
November 19, 2010 - Water Forum Meeting 
January 19, 2011 - Water Forum Meeting 
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P.6  WATER RESOURCES SETTING FOR EAST MESA AREA 

The beginning of what will be the GMP development process will begin with the water resources setting 
for the East Mesa Area.  This portion of the GMP will satisfy, in part, Groundwater Management 
Planning Elements #6, #7, and #21. 

As part of the work conducted to develop this guidance document, significant research was done and 
assembled for project understanding and to ultimately include in the GMP.  Some descriptions were 
extended to include portions of the Imperial Valley where needed to provide context to the 
characteristics of the East Mesa Area.  The information for this section is from previous reports and 
existing data that were analyzed to document the historical conditions of the East Mesa Area. 

P.6.1 Physical Setting 

P.6.1.1 Geologic Framework 

The Salton Trough is a sediment-filled fault block bounded by the Elsinore and San Jacinto faults on the 
west and the San Andreas Fault zone on the east.  The trough is structurally controlled by the San 
Andreas Fault system, and is related to the rifting of the Baja California peninsula away from mainland 
Mexico.  The bottom of the sediment-filled Basin is thousands to tens of thousands of feet below the 
current ground surface (Loeltz et al., 1975).  In the Imperial Valley, the San Andreas Fault system 
includes numerous parallel or en-echelon faults that traverse the valley in a northwest-southeast 
trending manner, as shown on Figure P-4.   

The Salton Basin is bounded by the main branch of the San Andreas Fault along the northeast, and the 
San Jacinto and Elsinore faults along the southwest (Loeltz et al, 1975; Norris and Webb, 1976).  Related 
faults that are present within the trough in the central valley area include the Imperial, Brawley, and 
Calipatria faults.   

The trough has been filled with marine and non-marine sediments that overlie a pre-Tertiary bedrock 
complex.  Up to 20,000 feet of marine and non-marine Cenozoic deposits underlie the central Imperial 
Valley, with the thickest deposits occurring in the central part of the Imperial Valley.  Non-marine 
sediments in the Imperial Valley include horizontally stratified lacustrine silts and clays deposited by 
ancient Lake Cahuilla, and alluvial sands and gravels associated with seasonal floods from the Colorado 
River (Loeltz et al., 1975).  The known extent of Lake Cahuilla, which was present in the Basin as recently 
as a few hundred years ago, is shown on Figure P-4 as a light blue color.   
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The broad, central Imperial Valley area is bordered to the east and west by the East and West mesas, 
respectively.  These areas of the Basin represent gently sloping elevated terrains on which alluvial and 
wind-blown deposits of a more coarse nature have been accumulated.  The West Mesa is chiefly 
underlain by an assemblage of alluvial fans shed from the mountain ranges to the west of the Basin.  The 
East Mesa is primarily a relic of Colorado River flood and fan delta deposits overlain by more recent 
wind-blown sands.  The extent of these mesas roughly coincides with the traceable shoreline of 
prehistoric Lake Cahuilla (Loeltz et al., 1975), and thus roughly defines the areas in the Basin where the 
fine-grained, lake bed deposits give way laterally to coarser grained deposits.  This general geologic 
model for the Basin has strong influence on the occurrence and movement of groundwater. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-4. Regional Setting 
 

P.6.1.2 Soil Characteristics and Surface Recharge Potential 

Surface soils in the Imperial Valley are mapped and described in Zimmerman (1981).  As previously 
mentioned, the Imperial Valley can be broadly viewed in terms of three different physiographic areas:  
the Central Irrigated Area, and the East and West mesas.  The ten mapped units in this survey have been 
grouped into two general kinds for broad interpretive purposes.  A generalized map of soil types in the 
Imperial Valley is provided on Figure P-5.  Zimmerman (1981) identifies ten generalized soil units across 
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the Valley.  Consistent with the three physiographic regions above, these two groups and the map units 
in each group are described below. 

Soils in the areas of the East Mesa are predominantly well drained to excessively drained and occur on 
the mesas adjacent to the old Lake Cahuilla Basin.  These soils have developed due to different geologic 
processes from the central valley area.  In the East Mesa, sediments have been deposited not as a result 
of lake bed deposition, but rather chiefly as a result of stream/flood and wind processes.  For these 
reasons, soils in the East Mesa are more coarse grained and hydraulically transmissive than the Central 
Irrigated Area.  The soils in the East Mesa are nearly level to moderately steep, depending on location.  
The surface layer ranges from sand to silty clay.  Soils in this group are mainly used for desert recreation 
or as desert wildlife habitat. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure P-5. Generalized Soil Types in the Imperial Valley 
 
The groundwater recharge areas for the Imperial Region are shown on Figure P-6.  In the East Mesa, the 
source of water supply to the groundwater aquifer was from canal seepage from the Coachella Branch 
(CB) and AAC.  Due to the arid conditions and small amounts of rainfall, virtually no direct precipitation 
reaches the groundwater aquifer in the East Mesa (Crandall, 1983).  Groundwater in the East Mesa is 
discharged at ground surface and in the subsurface.  Discharge of groundwater onto ground surface 
occurs at areas of shallow groundwater along the AAC.  In these areas, where artificial wetlands have 
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been created from canal seepage, loss is mainly attributable to evapotranspiration by phreatophytes 
and surface evaporation.  Subsurface outflow in the East Mesa occurs toward the central Imperial 
Valley, toward Mexico, and into a portion of the East Highline canal. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-6. Groundwater Recharge Areas 
 

P.6.2 Climate-Precipitation 

The Salton Basin has a typical desert climate, characterized by hot, dry summers and mild winters.  
Summer temperatures typically exceed 100°F, with winter low temperatures rarely dropping below 
32°F.  Rainfall in the Basin averages approximately three inches per year, with the majority of the rainfall 
occurring from November through March.  Total recharge to the groundwater system from precipitation 
within the valley is estimated to be somewhat less than 10,000 acre-feet per year (Loeltz et al., 1975).  
Evaporation averages over 98 inches per year in Imperial Valley, while plant evapotranspiration is as 
high as 60 to 72 inches per year. 
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P.6.3 Surface Water and Drainage 

A generalized schematic diagram of the flow of imported surface water into and through the central 
Imperial Valley is shown on Figure P-7.  Effectively all of the surface water coming into Imperial Valley is 
a result of diversions from the Colorado River.  In fact, with the exception of San Felipe Creek and 
groundwater discharging springs to the northeast of the Salton Sea, the existence of surface water 
anywhere in the Basin is dependent upon the inflow of irrigation water from the Colorado River.  
Diversions to the Imperial Valley and lower part of the Coachella Valley are through the AAC and CB 
canals.  IID operates three primary branches out of the AAC to the central irrigated area of Imperial 
Valley.  These are the East Highline Canal and the Central and West mains.  Because the Imperial Basin is 
a closed drainage system, all surface flow not percolating into subsurface storage or evaporating 
eventually flow to the Salton Sea as part of environmental  commitments.  The major drainage features 
in the Imperial Basin are the north flowing New and Alamo rivers, Salt Creek, San Felipe Creek, and Tule 
Wash.  The New and Alamo rivers account for approximately 75 percent of the total surface runoff in 
the valley, and nearly all of the recharge to the Salton Sea (Montgomery Watson, 1995).  Both rivers 
cross the central area of irrigated farmland, and intercept the area’s elaborate system of seepage drains 
to convey water out of the area and eventually to the Salton Sea.  Total flow from the New and Alamo 
rivers, and the drains, into the Salton Sea is about 1.2 million acre-feet per year.   

The central part of the Imperial Valley consists of approximately 500,000 acres of irrigated and drained 
farmland (Tetra Tech, 1999).  Water is imported into the Imperial Valley from the AAC and CB.  In 
addition, three primary canals feed off the AAC into the Imperial Valley:  the West Main, the Central 
Main, and East Highline canals.  From these main canals, irrigation water is distributed throughout the 
central irrigated area in numerous smaller canals, laterals, and turnouts.  The irrigated portions of 
Imperial Valley also contain an extensive network of drainage lateral canals and subsurface tile drains.  
The tile drains were installed below the fields to prevent water logging of crops and salt buildup in the 
clay-rich soils.  The system of lateral drains and tile drains therefore determines and maintains the level 
of the groundwater table throughout most of the central Imperial Valley.  Typically, at a depth of five to 
seven feet the tile drains carry subsurface water to sumps at the tail end of selected fields or discharge 
directly to drainage laterals.  The drainage canals receive both tail water and tile drainage.  All drain 
water is ultimately discharged to the Salton Sea, either directly from drainage ditches, or by way of the 
New and Alamo rivers.  Therefore, the vast majority of the flow in the drain system is agricultural runoff 
(Loeltz et al., 1975). 
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Figure P-7. Schematic Diagram of Irrigation Gravity Flow System, Imperial Valley 

P.6.4 Groundwater Supplies 

As previously described, the East Mesa of Imperial Basin includes the roughly triangular area southwest 
of the San Andreas Fault, north of the Mexican border, and east of the shoreline of ancient Lake 
Cahuilla.  Recharge to the East Mesa is almost entirely artificial; a result of historic seepage from unlined 
portions of the AAC and CB.  The movement of groundwater in areas of the East Mesa is therefore 
reflective of these sources of recharge.  Little data are available on the existence and continuity of clay 
beds and aquitards in the East Mesa and, as described previously, groundwater occurs under unconfined 
conditions in most areas.  Figure P-8 presents a regional groundwater contour map of the East Mesa 
area based on 1982 data, before lining of the CB Canal and AAC (USBR, 1988).  As shown in the figure, 
groundwater in the southern part of East Mesa near the currently unlined AAC flows generally north-
northwest away from the area of mounded groundwater.  Away from the AAC, groundwater in the more 
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northern portions of East Mesa flows in a more westerly direction toward discharge areas along the 
Highline Canal and central Imperial Valley.   

Several significant faults exist in the East Mesa area that alter and restrict the flow of groundwater.  
These are, from west to east, the Brawley, Calipatria, San Andreas (main branch), and Algodones/Sand 
Hills Faults.  Crandall (1983) reports that water levels are offset across both the Brawley and Calipatria 
faults, indicating they present partial barriers to the flow of groundwater in the western portion of East 
Mesa.  To the east, the Sand Hills (also known as the Algodones Dunes) lie in a fault slice between the 
San Andreas and Algodones faults.  This narrow fault block may provide a favorable structural zone in 
which groundwater recharge and recovery activities can be considered.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-8. East Mesa Groundwater Contour Map 
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P.6.4.1 Aquifer Storage  

The storage capacity of the Imperial Valley has been estimated at approximately 14 million acre-feet of 
water (California State Department of Water Resources 1975).  Available aquifer storage within the East 
Mesa in between the East Highline Canal and the unlined Coachella Canal is estimated to be one million 
acre-feet (USBR 1988).  The recharge and storage potential of the East Mesa has not been quantified. 

P.6.4.2  Aquifer Hydraulic Characteristics 

Several sources of data exist that provide information on the hydraulic parameters of aquifers in the 
Imperial Basin.  Aerial distribution of aquifer transmissivity values are derived from pumping tests, which 
typically provide high quality data (Tetra Tech, 1999).  Unfortunately, the data were not organized by 
aquifer.  The highest aquifer transmissivities are present in the East and West mesas and the lowest are 
within the central portion of the valley.  Transmissivity values reported varied from 200 feet2 per day in 
central Imperial Valley to 100,000 feet2 per day in East Mesa.   

P.6.5 Groundwater Quality 

Beneath East Mesa the water quality is moderate to poor and has been locally influenced by seepage 
from the major conveyance canals (AAC and East Highline Canal).  Higher than recommended 
concentrations of nitrate and fluoride for drinking water are common and elevated concentrations of 
sulfate may also be present.  Concentrations of boron are typically higher than those recommended for 
certain agricultural crops.  Elevated levels of selenium are present in the drain water and thought to be 
an imported contaminant from the Colorado River supply.   

Total dissolved solids (TDS) concentrations were summarized for three distinct water-bearing zones, 
shallow (80’ to 300’), intermediate (300’ to 1,500’) and deep (>1,500’) aquifers (Durbin and Imhoff 1993) 
as shown in Figure P-9, Figure P-10, and Figure P-11.  The shallow aquifer contains highly variable water 
quality ranging from 800 to over 10,000 mg/L TDS.  Relatively consistent water quality is present in the 
shallow aquifer beneath East Mesa ranging from 800 to 2,200 mg/L TDS.  The intermediate aquifer 
contains water that is uniform, averaging 2,200 mg/L, while the deep aquifer contains the poorest 
quality water.   
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Figure P-9. Shallow Aquifer Water Quality  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-10.  Intermediate Aquifer Water Quality  
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Figure P-11. Deep Aquifer Water Quality  
 

Additional water quality investigations have been performed in the East and West Mesas that refine the 
previous regional studies.  The greatest volume of available data on groundwater quality pertains to the 
East Mesa area.  While there is little to no permanent groundwater pumping, the East Mesa area 
includes a large number of wells and has been the subject of investigation for possible groundwater 
development and banking for several decades.  There are oil and gas exploration wells, geothermal 
wells, test holes, monitoring wells associated with canal seepage from the AAC and CB, and a small 
number (12) of water supply wells.  The majority of the wells are located in the southern portion of the 
East Mesa area, along the AAC.  Two aquifers were identified in the area: a shallow unconfined zone 
from 0 to 85 feet and a deeper semi-confined zone from 85 to 160 feet (Crandall, 1983).  The two water-
bearing zones were differentiated based on chemical character, pH, TDS, and the perforated interval of 
the particular well.  Overall the median TDS is slightly higher in the shallow aquifer than in the deeper 
aquifer and the water in the deeper aquifer contains water (sodium bicarbonate in character) from a 
different source.  Table P-2 provides the analysis and characterization of the water quality.   
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Table P-2.  East Mesa Water Quality 

  Zone A (85 to 160 Feet) Zone B (0 to 85 Feet) 

Chemical 
Character 

Sodium Chloride 15 wells Sodium Chloride 13 wells 

Sodium Sulfate 3 wells Sodium Sulfate 10 wells 

Sodium Bicarbonate 0 Sodium Bicarbonate 6 wells 

          

pH Range: 7.4 - 8.6 (17 wells) Range: 4.3 - 11.2 (17 wells) 

  Common: 7.4 - 8.6    Common: 6.9 - 9.0   

  4.3 - 6.4 0 4.3 - 6.4 4 wells 

  6.5 - 7.5  1 well 6.5 - 7.5 5 wells 

  7.6 - 8.6 16 wells 7.6 - 8.6 11 wells 

  8.7 - 9.7 0 8.7 - 9.7 3 wells 

  9.8 - 11.2 0 9.8 - 11.2 4 wells 

          

TDS Range: 589 - 2860 (17 wells) Range: 250 - 2620 (27 wells) 

(ppm) Common: 750- 995 9 wells Common: 434 - 787 16 wells 

  589 1 well 250 1 well 

  1270 1 well 882 - 1413 7 wells 

  1710 - 2860 6 wells 1750 - 2620 3 wells 

  7112 (1 well) 7151 (1 well) 

          

F Range: 0.2 - 1.4 (10 wells) Range: 0.1 - 1.6 (22 wells) 

(ppm) 1.9 (1 well) 3 (1 well) 

          

B 0.26 and 0.46 (2 wells) 0.41 (1 well) 

(Source: Crandel, 1983) 

P.6.6 Land Subsidence Conditions 

There is the recognition of potential land subsidence resulting from the extraction of geothermal waters 
in the Imperial Valley.  Land subsidence monitoring networks, which include the East Mesa Area, were 
established in the 1970s. Land subsidence resulting from the extraction of groundwater has not been 
identified in the East Mesa Area. 

P.6.7 Land Use Conditions 

The area included within the East Mesa Area is largely undeveloped as shown in Figure P-12.  There is 
very little groundwater pumping in the GMP area.  Starting in 2006 through present, there has been 
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some pumping along the All-American Canal as part of the seepage recovery program.  Pumping from 
the program averaged about 19,000 acre-feet per year during 2006 to 2008.  During 2010 and 2011, 
pumping averaged about 650 acre-feet per year.  The seepage recovery program has been reduced since 
the lining of the All-American Canal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure P-12. Land Use Conditions in the East Mesa Area  
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P.7 OVERVIEW OF BASIN MANAGEMENT OBJECTIVES 

Groundwater management involves understanding the available groundwater resources in order to 
make informed decisions about meeting existing and future water needs.  Many of the Planning 
Elements listed in Table P-1 are addressed through the BMOs of the GMP.  This section provides 
guidance on establishing BMOs that will then direct the approach taken with future implementation of 
the Planning Elements. 

P.7.1 BMO Method of Management 

The state advocates the concept of Basin Management Objectives (BMOs) that are locally developed 
guidelines for groundwater management that describe actions to be taken by well owners in response 
to well monitoring data.  The BMOs allow for more generalized objectives to be developed that are 
quantified and measureable so that improvements in groundwater management can be tracked and 
monitored.  The BMO concept was also developed to meet the groundwater management needs within 
a basin that has different groundwater users and/or overlapping jurisdictional agencies.  This approach 
allows the BMO concept to overcome some of the common difficulties associated with defining safe 
yield and overdraft in a groundwater basin.   

A feature of the BMO method includes the flexibility to modify management objectives as knowledge of 
a basin increases.  Each area or groundwater subbasin can set its own BMO for one or more wells within 
the area and pursue its specific groundwater management goals as long as they do not negatively affect 
neighboring areas.  This is a key concept of BMO development – that water management practices or 
activities in one management area should not negatively affect the water management objectives of 
another area. 

The BMO method of management seeks to protect a basin from: 

Unacceptable Depletion of Groundwater in Storage – reduction of groundwater storage where harmful, 
sometimes permanent, effects take place 
Degradation of Groundwater Quality – can be from natural deposits or manmade activities 
Protect Against Potential Inelastic Land Surface Subsidence - Inelastic land subsidence is a permanent 
lowering of the ground surface resulting from compaction of geologic materials caused by groundwater 
extraction 
Protect Against Adverse Impacts to Surface Water Flows – increases in natural stream/river recharge 
occurs with lowering groundwater elevations when a hydraulic connection exists between both.  Changing 
groundwater elevations effects on a stream/river with no hydraulic connection has no effect on recharge 
amounts (recharge is at the maximum amount) 
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Groundwater Monitoring and Assessment – Monitoring of the different groundwater attributes (e.g., 
water elevations, water quality, surface water flows and quality, and subsidence) and reporting are 
mandatory for proper management.  Compliance with BMOs is measured by the comparison with 
reported monitoring results 

The preparation of the BMOs includes a variety of actions that are required by the Water Code, 
recommended by DWR Bulletin 118 California’s Groundwater (DWR, 2003), and identified as optional 
programs under the Water Code.  These actions are grouped into the following groundwater 
management components: 

• Stakeholder Involvement 
• Groundwater Monitoring and Data Collection 
• Groundwater Resource Protection 
• Groundwater Sustainability 
• Planning Integration 

The relationship of these components to the protection measures (to be addressed by future BMOs) 
identified above is presented in Table P-3.  Each of these components is described in more detail in this 
section. 

Table P-3.  Groundwater Management Component Summary 

Groundwater Management 
Components 

Basin Management Objectives 

Unacceptable 
Depletion of 
Groundwater 

Reduce
 Degradation 

of 
Groundwater 

Quality 

Protect 
Against 

Potential 
Inelastic 

Land 
Surface 

Subsidence 

Protect 
Against 
Adverse 

Impacts to 
Surface Water 

Flows 

Groundwater 
Monitoring 

and 
Assessment 

Component Category 1: Stakeholder Involvement 
1.1 Involvement with 

Stakeholders and Public X    X 

1.2 Formation of a GAC for GMP 
Development and 
Implementation 

X    X 

1.3 Coordination with Other 
Agencies 

X X  X X 

1.4 Coordination with Other 
Water Management Planning 
Efforts 

X    X 

Component Category 2: Groundwater Monitoring and Data Collection 
2.1 Groundwater Elevation 

Monitoring 
X    X 

2.2 Groundwater Quality 
Monitoring 

 X   X 

2.3 Inelastic Land Subsidence 
Monitoring 

  X  X 

2.4 Data Management and 
Project Reporting  

X X X X X 

Component Category 3: Groundwater Resource Protection 
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Groundwater Management 
Components 

Basin Management Objectives 

Unacceptable 
Depletion of 
Groundwater 

Reduce
 Degradation 

of 
Groundwater 

Quality 

Protect 
Against 

Potential 
Inelastic 

Land 
Surface 

Subsidence 

Protect 
Against 
Adverse 

Impacts to 
Surface Water 

Flows 

Groundwater 
Monitoring 

and 
Assessment 

3.1 Well Construction, 
Abandonment and 
Destruction Policies 

 X    

3.2 Wellhead Protection 
Measures 

 X    

3.3 Monitor Contaminated and 
Poor Quality Groundwater 

 X   X 

3.4 Control of Saline Water 
Intrusion 

 X   X 

Component Category 4: Groundwater Sustainability 

4.1 Replenishment of High 
Quality Groundwater 
Extracted by Water 
Producers  

X  X X  

4.2 Construction and Operation 
of Recharge, Storage, and 
Extraction Projects 

X X X X  

4.3 Management of Sustained 
Groundwater Levels X X X X  

4.4 Modeling and Technical 
Analysis  

X    X 

Component Category 5: Planning Integration 
5.1 Existing Integrated Planning  

Efforts (Urban Water  
Management Planning, 
DWSAP  
Program, Land Use Planning, 
and  
Integrated Surface water and  
Groundwater Modeling)  

X X X X X 

 
 

P.7.2 Component Categories 

P.7.2.1 Stakeholder Involvement 

The management actions taken by the future governance body may have a wide range of impacts on a 
broad range of individuals and agencies that ultimately have a stake in the successful management of 
the basin. The local urban water consumer may be most concerned about water rates or assurances that 
each time the tap is turned a steady, safe stream of water is available. To the industrial, agricultural, or 
agricultural-residential private well owner, they want to make sure their wells are safe from dewatering 
and degradation of water quality, and that energy costs do not increase significantly.  To the 
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environmental community and non-governmental organizations, they will want assurances that 
management of the basin does not create adverse environmental effects in the region. 

P.7.2.2 Groundwater Monitoring and Data Collection 

At the heart of any management program is a monitoring program capable of assessing the current 
status of the basin and predicting responses in the basin as a result of future management 
considerations. The program includes monitoring groundwater elevations, monitoring groundwater 
quality, monitoring and assessing the potential for land surface subsidence resulting from groundwater 
extraction, and developing a better understanding of the relationship between surface water and 
groundwater.  Also important is the establishment of monitoring protocols to ensure the accuracy and 
consistency of data collected. 

P.7.2.3 Groundwater Resource Protection 

Groundwater protection is the most critical component of ensuring a sustainable groundwater resource. 
Resource protection includes both the prevention of natural and manmade contamination from 
entering the groundwater basin and the remediation of existing contamination plumes. Prevention 
measures include proper well construction and destruction practices, development of wellhead 
protection measures, and protection of recharge areas. Measures to prevent contamination from 
human activities as well as contamination from natural substances such as saline water bodies from 
entering the potable portion of the groundwater system will be addressed as part of this component 
category. 

P.7.2.4 Groundwater Sustainability 

The “Long-term Average Sustainable Yield” definition for the East Mesa Basin has not been developed.  

Upon the setting of a safe yield and adoption of the future GMP, monitoring will be required for 
purposes of determining the average groundwater extraction calculated over a period of time 
commencing with the adoption of the GMP.  Monitoring and reporting results, measured against the 
BMOs, is an action required by the governance body. To ensure a long-term sustainable resource, the 
basin users will need to follow the BMOs and the agreed-upon consequences of exceedance.  Typical 
actions can include reduced pumping in the wet years, or some form of monetary compensation to 
produce effective conjunctive-use programs. 

P.7.2.5 Planning Integration 

The need to integrate water management planning on a regional scale is a high priority.  The potential 
widespread uses of the basin and diversity of potential users requires full integration of the East Mesa 
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Basin into the Imperial Region’s IRWMP and Water Forum efforts.  As part of the GMP development 
process, each of the local and regional beneficiaries of the managed basin need to integrate this new 
water supply source and identify the governance and contributions to ensure the basin’s management.
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P.8 NEXT STEPS - PLAN DEVELOPMENT AND IMPLEMENTATION 

 

P.8.1 Forming a Groundwater Forum 

The creation of a Groundwater Forum implies a public stakeholder driven process with the following key 
interest groups: 

• Public agencies 
• Private domestic groundwater pumpers (if applicable) 
• Agricultural pumpers 
• Environmental  
• Special interests  

 
The commitment and engagement of the stakeholders will drive the content and schedule of the GMP 
development.   Since the East Mesa Area is largely undeveloped, the number of interested parties will 
be limited with many who may not have overlying uses taking place in the area, but do have an interest 
in the basin’s management.  The process can take anywhere from one to three years to complete, 
depending on the final selection of stakeholders. Regardless of the number of stakeholders, the 
following steps should be followed to meet the state’s requirements for a GMP: 

P.8.1.1 Stakeholder Assessment 

This step begins the process of understanding who should be contacted and interviewed to understand 
the issues and underlying interests currently held by the full spectrum of potentially affected interest 
groups.  It is often in this step where new information is provided on individuals who should be 
interviewed.  Based on the interviews, a stakeholder assessment report is developed to provide 
recommendations on which interest groups should be represented and who the people are that will be 
invited to the newly formed Groundwater Forum.   

P.8.1.2 Collecting and Understanding the Issues 

This step is about allowing the forum members an opportunity at the beginning of the process to hear 
the interests of all who are sitting at the table.  The issues are documented, published, and held to 
provide assurance that each issue will be addressed throughout the Groundwater Forum process. 
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P.8.1.3 Developing a Charter 

This step refocuses the forum members from a position of one against many to begin working as a single 
group working within a set of ground rules and charged with creating a GMP and governance structure 
where the health of the East Mesa basin is guaranteed and the issues of all Groundwater Forum 
members are addressed in some manner.  

P.8.1.4 Providing the Necessary Education 

This step takes much of what is learned during the stakeholder assessment and outlines an acceptable 
education phase based on the wide range of backgrounds of those sitting at the table.  The education 
phase is imperative to having the forum members understand the need to include the required Planning 
Elements in Table P-1.  The scope of education can contain, but is not limited to, the following: 

• Land Use Planning and Need for Determination of Water Supply Sustainability as Per SB 610 
• Urban Development and Planning for Use of Groundwater and Surface Water 
• Industrial Uses of Groundwater 
• Groundwater and Hydrogeology in Laypersons Understanding (create Groundwater Digest) 
• Well Construction, Uses, and Potential Impacts 
• Ground Subsidence and Impact on the East Mesa Area 
• Groundwater Contamination 
• Conjunctive-use and Groundwater Banking 
• Groundwater Banking Accounting Framework (for sale of banked water to outside basin 
users) 
• Governance Options for East Mesa Area 

P.8.1.5 Begin the Stages of the GMP Development 

This step typically involves a water resources consultant to begin writing the chapters of the GMP, 
starting with the “Water Resources Setting for East Mesa Area” provided in Chapter 6.  Each chapter is 
drafted, reviewed, and approved by the forum members. 

P.8.1.6 Develop Consensus on BMOs 

This step will likely take a fair amount of time in developing the language for the BMOs to ensure they 
address the Planning Elements and, at the same time, the forum member’s issues taken in the second 
step of the GMP development process.  The actions and consequences of inactions are framed to give 
the BMOs “teeth” in the amount agreed upon by the forum members. 
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P.8.1.7 Achieve Consensus on Governance Structure 

This step is about who will implement the GMP once it has been adopted, and how will the 
implementation be funded.  There are three to four different governance and finance models that will 
be discussed in the education step above.  Legal counsel is typically advisable to understanding the 
implications of one governance structure over another.  Each basin is unique in the formation and 
makeup of the governance body and how GMP activities are funded. 

P.8.1.8 Final GMP Completion and Adoption 

This step solidifies the steps above into a single document approved, through consensus, by the forum 
members.  Each of the members will take the GMP back to the respective boards (if applicable) for 
adoption and approval of funding for implementation. 

P.8.1.9 Form Governance Body for GMP Implementation 

This final step commences the implementation of the GMP in perpetuity and seeks approval of the GMP 
by the CDWR.  The governance body will decide on ground rules and leadership to ensure proper 
representation and equal voice.  Level of funding will often play a role in the initial implementation 
phase on deciding how monitoring, reporting, and enforcement will be done. 

P.8.2 A Road Map for Successful Implementation of the GMP 

After the GMP is adopted and governance and funding is in place, there are four categories of primary 
focus to successfully implement the required Planning Elements in Table P-1.  These categories and the 
individual tasks (developed specifically for the East Mesa Area) within each are listed in Table P-4.  This 
table is formatted to be used by the governing body to track and then report on how each category 
progresses over time.  Each task should be revisited once a year and a plan made for the subsequent 
year to continue moving forward.  The annual or biennial State of the Basin report will communicate the 
progress of implementation, including monitoring and reporting, with CDWR. 
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Table P-4.  Summary of Plan Implementation Progress 

Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

Component Category 1:  Stakeholder Involvement and Coordination       

1.1 Involvement with Stakeholders and Public                 

1.  Provide public briefings at meetings (Water Forum, Board Meetings, Other) 
and GMP annual meetings regarding GMP implementation progress. 

                

2.  Work with private groundwater users and local water purveyors to maximize 
outreach on GMP activities. 

                

1.2 Formation of a Groundwater Advisory Committee for GMP 
Development and Implementation                 

1.  Invite local agencies that are managing groundwater, local advisory 
committees, and private well owners to participate on GAC through Steering 
Committee 

                

2. Develop a semi-annual GAC meeting schedule to report on the state of the 
East Mesa Area and address ongoing issues.  These meetings may be 
incorporated into ongoing projects in the East Mesa Area as appropriate. 

                

3. Develop a formal mechanism  for ongoing implementation of this GMP that 
includes a Steering Committee and Technical Advisory Committee 

                

1.3 Coordination with Other Agencies                 
1.  Coordinate with agencies with land use planning authority to coordinate land 

use planning regulations with groundwater management activities. 
                

                  

1.4 Integration with Other Water Management Planning Efforts                 
1.     Integrate with Imperial Region IRWMP Efforts.                 
                  

Component Category 2:  Groundwater Monitoring and Data Collection       

2.1 Groundwater Elevation Monitoring                 
1.     Coordinate with local purveyors, Imperial County, DWR, and other basin 

groundwater extractors to identify additional appropriate wells for 
monitoring in addition to the County’s water level monitoring. 

                

2.     Coordinate with local purveyors, Imperial County, DWR, and other basin 
groundwater extractors to ensure that the selected wells are maintained as 
part of a long-term monitoring network. 
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Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

3.     Coordinate with local agencies, DWR, and other basin groundwater 
extractors to ensure that needed water level data are collected, verify that 
uniform data collection protocols are used among agencies, and confirm 
that data sharing and archiving procedures are implemented. 

                

4.     Consider ways to fill gaps in the monitoring well network by identifying 
additional suitable existing wells or identifying opportunities for constructing 
new monitoring wells. 

                

5.     Annually assess groundwater storage and elevation trends and conditions 
based on the network.  Compare current trends to historical trends.  
Present findings to DWR and coordinate on future program modifications. 

                

6.     Establish Monitoring Entity in California Statewide Groundwater Elevation 
Monitoring Program. Submit groundwater elevation data to DWR annually. 

                

7.     Assess the adequacy of the groundwater storage and elevation monitoring 
well networks annually. 

                

2.2 Groundwater Quality Monitoring                 
1.   Coordinate with County to ensure that the selected wells are maintained as 

part of a long-term monitoring network. 
                

2.   Consider ways to fill gaps in the monitoring well network by identifying 
additional suitable existing wells or identifying opportunities for constructing 
new monitoring wells. 

                

3.   Coordinate with County, other basin groundwater extractors, and other local, 
State, and federal agencies to identify where wells may exist in areas with 
sparse groundwater quality data.  Identify opportunities for collecting and 
analyzing water quality samples from those wells.  If wells are sampled 
through other programs, coordinate with the appropriate agency on sharing 
of data. 

                

4.   Assess Current groundwater trends in comparison to historical trends.  
Present findings to DWR and coordinate on future program modifications. 

                

5.   Assess the adequacy of the groundwater quality monitoring well network 
annually. 

                

2.3 Inelastic  Land Subsidence Monitoring                 
1.   Coordinate with DWR on the necessity of developing and implementing a 
monitoring program. 

                

2.   Explore funding opportunities for the installation of subsidence 
extensometers and other benchmarks to perform periodic repeat-level surveys 
at the benchmarks if a monitoring program is determined to be warranted. 

                

3.   Educate local agencies on the potential for land surface subsidence and 
signs that could be indicators of subsidence. 

                

2.4 Data Management System                 
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Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

1.   Continue to coordinate with County and other water purveyors to determine 
what types of data are currently available and in what formats. 

                

2.   Develop data management methods on an “as needed” basis for data 
determined critical to the management of water resources in the Basin. 

                

2.5 Project Reporting                 
1.   Reporting groundwater levels to DWR as part of CASGEMs Program                 

2.   Establish Annual Monitoring Report Format to support annual reporting in 
the East Mesa Area 

                

3.   Develop implementation reporting format to communicate GMP progress to 
stakeholders and interested parties.  

                

Component Category 3: Groundwater Resource Protection       

3.1 Well Construction, Abandonment and Destruction Policies                 
1.   Schedule a meeting with the County Department of Public Health, interested 
M&I water purveyors, and private well owners to facilitate the exchange of 
information of existing County well ordinances and discuss possible new 
ordinances. 

                

2.   Request copies of the most recent delineated investigation borders for 
remediation sites or other known groundwater contaminant sources to; County, 
M&I water purveyors, and private well owners within the Basin for their review 
and possible use. 

                

3.   Provide support to local agencies and private well owners on well 
construction, destruction, and abandonment as requested.  For example, 
providing access to existing analysis on subsurface hydrogeology for the 
construction of new wells. 

                

                  

3.2  Wellhead Protection Measures                 

1.   Request that municipalities provide vulnerability summaries from the 
DWSAP to the GAC to be used for guiding management decisions in the basin. 

                

3.3 Monitor Contaminated  and Poor Quality Groundwater                 
                  

3.4 Control of Saline Water Intrusion                 
1.   Request information from the RWQCB and other responsible agencies with 
regard to water quality concerns within East Mesa Area. 

                

Component Category 4: Groundwater Sustainability       

4.1 Replenishment of High Quality Groundwater Extracted by Water 
Producers                 

1.   Complete analysis of groundwater recharge areas in East Mesa Area                 
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Component Category 
Priority/  
Status 

Implementation Schedule Stakeholder and Agency Participation 

Reoccurring 
(Annual) 

Within 
Three-
Years 

Beyond 
Three 
Years 

Groundwater 
Advisory 

Committee 

Imperial 
County 

Imperial 
Irrigation 
District 

Imperial 
Region 
IRWMP 

2.   Collaborate with other resource organizations to encourage protection of 
recharge areas. 

                

4.2 Construction and Operation of Recharge, Storage, and Extraction 
Projects                 

                  

4.3 Additional Groundwater Management Opportunities                 
                  

4.4 Modeling and Technical Analysis                  
1.   Develop modeling goals and objectives to guide model update                 

2.   Identify additional technical analyses necessary to support model update                 

Component Category 5: Planning Integration         

5.1 Existing Integrated Planning Efforts          
1.   Include as part of Imperial Region IRWMP         

2.   Groundwater Surface Water Modeling and Banking Investigation         
Key: 
DW = California Department of Water Resources 
DWSAP = Drinking Water Source Assessment and Protection Program 
GAMA = Groundwater Ambient Monitoring and Assessment Program 
GMP = Groundwater Management Plan 
LUST = Leaky Underground Storage Tank 
MWC = Mutual Water Company 
OES = Office of Emergency Services 
RWQCB = Regional Water Quality Control Board 
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