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Executive Summary 
Integrated Regional Water Management in the Upper Santa Ana River 
Watershed Region 
The Upper Santa Ana River Watershed (USARW) has a 
long-standing history of collaboration by water resource 
management agencies to manage the watershed’s unique 
water supply, water quality, flood, and habitat 
challenges. In 2005, this collaboration allowed the 
agencies to successfully form the USARW Integrated 
Regional Water Management Region (IRWM Region or 
Region) and develop an integrated plan for managing 
water resources in the Region. The USARW Integrated 
Regional Water Management Plan (IRWM Plan) is the 
result of this effort. The 2014 IRWM Plan serves as an 
update to the IRWM Plan developed in 2007, and 
incorporates new information describing the Region, 
updates goals and objectives, re-evaluates strategies, and 
develops a process for future implementation of the 
IRWM Plan.  

Stemming from this effort, the agencies in the Region 
created the Basin Technical Advisory Committee (BTAC) 
to facilitate implementation of the IRWM Plan. 
Development of the BTAC has strengthened dialogue and 
cooperation between agencies and has improved 
regional planning. The BTAC, made up largely of the 
agencies shown in the box to the right, is open to all 
agencies and stakeholders who desire to participate in 
the IRWM Region’s planning and management efforts.  

Water Resources Management Challenges  
The USARW IRWM Region, which begins just upstream of 
Prado Dam in the Santa Ana River Watershed and 
extends into the San Bernardino Mountains, covers over 850 square miles of urban area, 
agricultural land and open space that provide a multitude of water resource-related benefits and 
challenges.  

Water supply management in the Region dates back to the 1800s when predecessors of today's 
water agencies were constructing ditches to deliver water.  Management now consists of dozens of 
water supply agencies that deliver water to this rapidly growing Region. These water suppliers also 
face institutional complexities (particularly those related to groundwater management) and must 
account for the hydrological variation that occurs in both local and imported water supplies. The 
IRWM Region’s water suppliers plan to meet demand through a combination of imported water, 
groundwater, local surface water, recycled water, and water use efficiency programs. By 2035, 
demand in the Region is projected to increase by over 100,000 AFY, and will require the continued 
development of a diverse water supply portfolio to overcome various challenges and uncertainties.  

Agencies Developing the IRWMP 
Update 

• Big Bear Lake Department of Water 
and Power  

• Big Bear City Community Services 
District 

• East Valley Water District 
• Fontana Union Water Company 

• City of Loma Linda 
• City of Riverside Public Utilities 

Department 

• City of Redlands Municipal Utilities 
and Engineering Department 

• City of Rialto 
• San Bernardino County Flood 

Control District 

• San Bernardino Municipal Water 
Department 

• San Bernardino Valley Municipal 
Water District 

• San Bernardino Valley Water 
Conservation District 

• San Gorgonio Pass Water Agency 
• West Valley Water District 

• Yucaipa Valley Water District 
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As shown below, the IRWM Region is highly dependent on its local water supplies, particularly 
precipitation stored as groundwater, which provides approximately 67% of supplies during 
average years and over 70% of supplies during drought years. The Region plans to store as much 
water as possible in groundwater basins during wet years and then to pump this water from 
groundwater storage during drought years (conjunctive use). 

Water suppliers must also manage for other uncertainties such as variability in supplies, 
particularly imported water, caused by drought and other reliability concerns such as catastrophic 
events (i.e. earthquakes), environmental protection goals and mandates in the Bay Delta, climate 
change, water quality and imported water cost.  

The IRWM Region’s groundwater managers must balance 
conjunctive use with other constraints such as the risk of 
liquefaction. Careful monitoring and ongoing coordination 
among members of the BTAC is critical to achieve this 
balance.  

Meeting the Region’s water demand also requires 
management of the Region’s water quality. While 
groundwater quality is generally good in the Region, past 
industrial and military activities have required 
groundwater remediation of VOC contamination plumes. 
Water quality treatment is also necessary in some areas to 
treat for other contaminants caused by agricultural 
activities and urban pollutants (e.g. nitrate, perchlorate, 
pesticides and inorganic materials). In addition, as water 
recycling increases in the future, the Region will need  to 
monitor salt accumulation consistent with the Santa Ana 
Regional Water Quality Control Board’s Basin Plan goals.  

Another issue of concern for water resources management 
in the Region is flood management. Stormwater 
management has been an ongoing challenge in the USARW 
Region. In the past, flood events have caused loss of life 
and damage to property. Flood control facilities, such as 
detention basins, have provided much needed control of 
these flows The IRWM Region’s groundwater managers 

The San Bernardino County Flood 
Control District was created in response 
to historical flooding that caused loss of 

life and damage to property. 

To meet demand during drought years, the IRWM Region relies on local supplies and imported water from 
storage (based on 2015 supply projections). 
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The San Bernardino National Forest is home to 
extraordinary natural resources. 

are working with flood control agencies to 
optimize the use of these flood control facilities 
to increase the recharge of stormwater into the 
groundwater basin.. They hope to strike a 
balance between flood control and recharge 
that will ensure protection from flooding while 
providing additional supplies to meet growing 
future demands, and to supplement these 
supplies during drought years.  

The USARW contains extraordinary natural 
resources, including the San Bernardino 
National Forest, which serves as the headwaters 
for the Santa Ana River. Downstream, the Santa 
Ana River and its tributaries provide habitat to 
riparian and aquatic species, and provide 
connectivity to upland habitats. The scrub, 
woodland, and riparian habitats in the Region 
support innumerable species, including species 

of concern such as the San Bernardino kangaroo rat, the Santa Ana River wooly star and the 
Slender-Horned spine flower. The importance of the Region’s habitats is underscored by the 
multiple environmental and ecological management plans currently in place, such as the Western 
Riverside County Multi-Species Habitat Conservation Plan, the Upper Santa Ana Wash Land 
Management and Habitat Conservation Plan and the Upper Santa Ana River Habitat Conservation 
Plan. In addition to serving as habitat, these areas provide valuable open space and recreational 
area for the residents of and visitors to the Region. Though large areas of habitat and open space 
have been conserved, the IRWM Region recognizes the importance of further restoring or 
improving habitat that has been lost to urbanization, and preserving habitat that is in danger due to 
invasive species. Maintaining and improving the Region’s habitats also serves to support surface 
water quality. In particular, ongoing forest thinning projects in the San Bernardino National Forest 
serve to maintain forest habitat, as well as reduce the danger of wildfires and their associated water 
quality impacts downstream from sedimentation. 

The BTAC evaluated the vulnerability of the IRWM Region’s resources to climate change impacts. It 
was found that within the Region, climate change may exaggerate existing uncertainties by causing 
decreases in precipitation, less frequent but more intense storms, and higher temperatures. The 
BTAC identified several vulnerabilities associated with these impacts, including additional 
imported water supply uncertainty, additional potential challenges to capturing stormwater during 
more intense storms, water quality impacts due to more frequent and intense wildfires, degraded 
water quality and aquatic habitat impacts due to higher temperatures, flood system impacts due to 
more intense storms, and increased irrigation demand due to higher temperatures. 

These issues and challenges to water supply, water quality, flood management, habitat and open 
space must be carefully managed by the Region to maintain the IRWM Region’s water resources for 
future generations. 

Goals, Objectives and Strategies 
The BTAC developed a series of goals to help the USARW IRWM Region overcome the variety of 
issues and challenges. In addition, BTAC established measureable objectives, or targets, they hope 
to achieve over the next 5 year planning cycle.  These goals and objectives are listed below. 
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USARW IRWM Region Water Management Goals and Objectives 

  

Goal #1: 
Improve 
Water 
Supply 
Reliability 

1a: Reduce demand 20% by 2020 

1b: Increase utilization of local supplies by 20,000 AFY 

1c: Increase storage by 10,000 AF 

1d: Prepare for disasters by implementing 2 new interties between 
water agencies 

1e: Monitor and adaptively manage climate change impacts by  
implementing 3 projects that reduce energy demands 

1f: Ensure equivalent water supply services for DACs by reducing the 
percentage of population that is underserved  

Goal #2: 
Balance 
Flood 
Management 
and Increase 
Stormwater 
Recharge 

2a: Utilize XX acres of flood control retention/detention basins that are 
not currently used for recharge 

2b: Reduce FEMA reported flood area by XX acres 

2c: Ensure equivalent implementation of flood projects in DAC areas 
and implement at least 1 flood control project in a DAC area 

Goal #3: 
Improve 
Water 
Quality 

3a: Ensure no violations of drinking water quality standards 

3b: Improve surface and groundwater quality by treating 3,000 AFY of 
water supply 

3c: Manage total dissolved solids and nitrogen in groundwater 

3d: Ensure equivalent water quality services for DACs 

Goal #4: 
Improve 
Habitat and 
Open Space 

4a: Improve habitat and open space by XX  acres 

4b: Identify “multi-use” opportunities to increase recreation and 
public access and identify at least 1 multi-use project 
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Keeping the Region’s unique issues and challenges in mind, the BTAC developed a number of water 
management strategies to help them reach their goals and objectives These strategies, listed below, 
intentionally align with the resource management strategies (RMS) listed in the California Water 
Plan Update and reflect the unique aspects of the Region’s water resources.  

Water Resource Management Strategies 

• Continue Basin Management in the San 
Bernardino Basin Area 

• Continue Forest Management 

• Continue Hazardous Fuels Reduction in the 
Forest 

• Coordinate Land Use Planning and 
Management with Water Resources 
Management 

• Develop Basin Management in Yucaipa 
Basin 

• Develop Desalination 

• Develop Watershed Management Projects 
and Programs 

• Improve Drinking Water Treatment and 
Distribution 

• Identify Corridors for Species 

• Identify Projects that Increase Recharge 

• Identify Projects that Increase Surface 
Water and Groundwater Storage Inside and 
Outside the Region 

• Identify Water Transfer Opportunities 

• Implement Agricultural Lands Stewardship 

• Implement Agricultural Water Use 
Efficiency  

• Implement Pollution Prevention Measures 

• Implement System Reoperation 

• Implement Urban Water Use Efficiency 

• Improve Supply Conveyance – Delta 

• Improve Supply Conveyance – Regional/ 
Local 

• Incorporate Environmental Opportunities 
and Constraints into the Design Process for 
Facilities 

• Incorporate Opportunities to Improve 
Habitat and Increase Recreation and Public 
Access During the Facilities Design Process 

• Increase Recycled Water Use 

• Increase Stormwater Capture 

• Maintain and Improve Water-Dependent 
Recreation 

• Manage High Groundwater Potential 

• Manage Urban Runoff 

• Match Water Quality to Use 

• Monitor Consumer Confidence Reports 

• Operate Existing Facilities to Increase 
Recharge 

• Optimize Wet Year Storage and Dry Year 
Pumping (Conjunctive Management & 
Groundwater) 

• Participate in the SAWPA Basin 
Management Task Force 

• Protect Recharge Areas 

• Provide Economic Incentives 

• Remediate Groundwater Contamination 
Plumes 

• Restore Ecosystems 

• Review DACs Every 5 Years 

• Support the Bay Delta Conservation Plan 
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Implementation of the IRWM Plan 
To date, the agencies located within the IRWM Region have successfully implemented numerous 
water management strategies and projects, and continuously monitor progress toward achieving 
their goals and objectives. The responsibility for implementation of the IRWM Plan will continue to 
be guided by the BTAC agencies, all of whom participated in the planning process and prepared the 
IRWM Plan and this update of the IRWM Plan. The success of the IRWM Plan’s implementation will 
be ensured through ongoing plan performance and monitoring, data management, and the Region’s 
funding and financing plan. These ongoing activities in combination with the integrated goals, 
objectives and strategies developed through this IRWM Plan Update will ensure that the Region’s 
water resources are sustainably managed into the future. 

 

IRWM Plan 
Implementation 

Governance 

Funding and 
Financing 

Plan Performance 
and Monitoring 

Data Management 
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1 Regional Planning, Governance, 
Outreach and Coordination 
1.1 Introduction 
In 2005, the members of the Upper Santa Ana Water Resources Association (Association), 
composed of agencies in the Upper Santa Ana River (SAR) watershed that share a common concern 
for the area’s water resources, met and agreed to develop an Integrated Regional Water 
Management Plan (IRWM Plan) to address water management issues for the communities of the 
Upper SAR watershed. The IRWM Plan was developed by nine agencies that formed a Technical 
Advisory Group (TAG), later becoming known as the Basin Technical Advisory Committee (BTAC).  

The Upper Santa Ana River Watershed IRWM Region (IRWM Region or Region) covers 852 square 
miles of the SAR watershed (approximately 32 percent of the watershed), and is primarily located 
in San Bernardino and Riverside Counties, as shown in Figure 1-1. The Region is comprised of a 
number of cities and agencies, and has several unique factors that support the development of a 
plan to guide future water resources planning 
in the area, including: rapid population 
growth; hydrologic characteristics that 
separate it from the lower portion of the SAR 
watershed; and significant institutional issues, 
particularly those governing the IRWM 
Region’s groundwater basins which are 
geologically separated from the lower 
watershed and are governed by their own 
judgments. This IRWM Plan was developed 
through ongoing efforts and partnerships with 
the cities and agencies in the Region to 
develop plans, projects, and programs at 
regional levels. 

The Region’s first IRWM Plan, which was completed in 2007 (2007 IRWM Plan), identified, defined, 
and established strategies to capitalize on all water management opportunities that were present at 
that time or would potentially become available in the USARW Region in the future. With careful 
and thoughtful integrated planning, the participation of water managers and stakeholders, and the 
development of robust water management strategies and implementation tools, the Region’s water 
entities have improved and continue to improve their water supply reliability and self-reliance for 
future water supplies. Continued implementation of the IRWM Plan will help the fast-growing 
IRWM Region continue to increase self-reliance, while providing reliable, high quality water for 
economic growth and enhancing the well-being of local residents.  

1.2 Purpose and Need for the IRWM Plan  
The primary purpose of the IRWM Plan is to encourage integrated planning among the agencies in 
the IRWM Region. In particular, the need to improve water supply reliability by implementing local 
supply projects is recognized as a priority given that imported water is increasingly viewed as a less 
reliable supply, and considering that the water purveyors within the Region rely on imported water 
to meet between 13% and 16% of their demands. As the IRWM Region continues to implement the 
strategies in the IRWM Plan, it will be better positioned during drought periods. 

The Santa Ana River System originates high in the San 
Bernardino Mountains. (Photo by Ryan Gilmore). 
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Figure 1-1: Santa Ana River Watershed 
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In addition, the IRWM Region is dedicated to protecting its groundwater basins from water quality 
degradation and threat of liquefaction, where applicable, as well as maintaining its natural and 
recreational water resources. The Basin Management Objectives, an integral component of the 
IRWM Plan, have resulted in specific strategies and projects to promote conjunctive management of 
groundwater basins. 

1.3 IRWM Plan Update Process 
The IRWM Plan Update was prepared to satisfy the requirements described in the November 2012 
IRWM Proposition 84 and 1E Program Guidelines by the California Department of Water Resources 
(DWR). The 2014 IRWM Plan Update documents the IRWM Region’s current IRWM program and 
processes that have been implemented since 2005 when the Region was created. The 2014 IRWM 
Plan Update also reflects the current and projected challenges, opportunities, goals, and strategies 
of the Region. Notices of intent to adopt the IRWM Plan Update were published individually by each 
member of the BTAC. The IRWM Plan Update was presented to the governing body of each agency 
within the Association for adoption.  

1.3.1 Progress in Meeting the Objectives of the 2007 IRWM Plan 
Since the 2007 IRWM Plan was developed, the IRWM Region has made great strides in meeting its 
objectives through the implementation of projects and programs. Many of these projects and 
programs are ongoing, but all activities work towards supporting the objectives established the 
IRWM Region’s 2007 IRWM Plan. Progress made since 2007 demonstrates that the 2007 IRWM 
Plan is working as intended and should be continued to be updated as goals and objectives change. 
Specific efforts made by the Region to in support of each objective are described below.  

Objective 1: Improve Water Supply Reliability 

On an annual basis, the BTAC develops an Annual Water Management Plan. This plan looks at 
water levels and groundwater storage levels, and makes recommendations for groundwater 
recharge and/or dewatering. The plan also establishes a groundwater recharge threshold for the 
year. This threshold is based upon computer modeling and represents the maximum amount of 
water that could be recharged in the San Bernardino Basin Area (SBBA) without causing high 
groundwater. 

On a monthly basis, San Bernardino Valley Municipal Water District (Valley District) has 
provided a report that graphically tracks groundwater depths. The reports show any trends that 
are beginning to develop and allow the BTAC to implement the dewatering plan should levels 
surpass an established threshold. The dewatering plan was recently updated to include specific 
wells that could be used for dewatering, and establish general priorities to support the plan. 

On a monthly basis, the BTAC tracks artificial recharge in the SBBA and compares it to the annual 
threshold in the Annual Water Management Plan. It also tracks artificial recharge in other basins.  

On a monthly basis, the Valley District has tracked water supply in the Region. The monthly 
report takes into account available water from various sources and demands for the entire SBBA.  

Through the BTAC conservation subcommittee, a new website, iEfficient.com, was created that 
allows any retail customer in the SBBA to easily find their water provider’s website where they 
can find more information on rebates as well as many other useful tips on saving water. 
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Objective 1: Improve Water Supply Reliability 

Gardening workshops have been held to help educate people on how to maintain landscaping 
with native and drought resistant plants. Collaborating with the local Sierra Club Chapter, the 
City of Big Bear Lake Department of Water and Power sponsors an annual xeriscape tour of 
valley landscaping. Local nurseries stock xeriscape plants for sale, and staff at the City of Big Bear 
Lake Department of Water and Power are available to give advice regarding landscaping ideas.  

The Valley District has an arrangement with the Kern Delta Water District in Bakersfield to bank 
water for use in times of need, such as during extended drought periods. During times of drought 
imported water sources tend to be in higher demand, which can increase the price of imported 
water. By banking water, the Valley District can import banked water and relieve some pressure 
off of imported water deliveries while also saving money by avoiding purchases of higher-cost 
imported water.  

Valley District developed a Cooperative Recharge Program to encourage groundwater recharge 
in wet years when water is available. Since 2008, almost 107,000 acre-feet has been recharged 
under the program. Water recharge is the first step in the conjunctive use process. 

Valley District and its retail agencies have implemented regional conservation programs, 
including:  

Water Saving Garden Friendly: This program labels outdoor water saving products (plants, 
irrigation, etc.) in participating retail locations. The retail locations purchase the labels and apply 
them. The only cost to the water agencies is distributing bill stuffers to announce plant sales and 
any marketing of the program. 

Weather-based Irrigation Controller Program: Valley District pays 50% of the cost to install 
weather-based irrigation controllers and weather stations. This program is available to large 
water users (1,500 ccf per year, or higher). 

Water conservation education program: Valley District pays for over 100 water conservation 
education programs each year. The programs are generally distributed amongst the retail water 
agency boundaries by population. 

Valley District Pays 25% of Rebates: Valley District has agreed to pay the retail water agencies 
within its service area 25% of the rebate amount provided to their customers. Valley District 
budgeted $65,000 for fiscal years 2012-13 and 2013-14. 

In 2010, Valley District, in partnership with Western Municipal Water District (Western), 
received permits to divert up to 200,000 acre-feet per year (AFY) of SAR stormwater that used to 
flow to the Pacific Ocean but is now detained by the Seven Oaks Dam. Valley District is planning 
to construct the first phase of facilities downstream from Seven Oaks Dam that would be used to 
capture and use this water. 

Valley District is partnering with agencies in the area to expand stormwater recharge. Valley 
District has partnered with Riverside Public Utilities and Western to identify stormwater capture 
opportunities on tributaries of the SAR, and has partnered with Riverside Public Utilities to divert 
and recharge water into the Riverside North groundwater basin. These projects are estimated to 
increase stormwater capture by up to 41,000 AFY. In the Yucaipa Basin, Valley District is working 
with the water agencies on a management plan that would include recharge of local stormwater. 

1-6 | Regional Planning, Governance, Outreach and Coordination  

 



Integrated Regional Water Management Plan | Upper Santa Ana River Watershed 
  

 
Objective 1: Improve Water Supply Reliability 

Each year, Valley District calculates the change in groundwater storage for the San Bernardino 
Basin Area. Since the IRWMP was adopted, Valley District has expanded its efforts to include 
calculating the change in storage for the Yucaipa Basin Area and is currently working on the 
calculation for the Rialto-Colton basin. The change in storage calculation provides a “gage” for the 
basins which is used by the BTAC when they are forming their annual recommendations. 

 

Objective 2: Protect and Enhance Water Quality 

Any retail water agency serving water to the public must obtain a permit to operate from the 
California Department of Public Health (CDPH). Permits to operate generally require water 
quality samples to be taken for various constituents throughout the water system to make sure 
that water that is being delivered to the public meets standards set by the Environmental 
Protection Agency (EPA) and CDPH. All samples taken need to be reported to CDPH on a 
frequency specified in the permit to operate, but generally require an annual report to be 
submitted. This is just one way water quality is monitored throughout the Region. 

Since 2009 the Valley District has been required to submit a water quality report every three 
years (Triennial report) to the Santa Ana Regional Water Quality Control Board (SARWQCB). The 
report is limited to nitrogen and total dissolved solids (TDS) and is intended to analyze whether 
recharging groundwater with imported water has had any adverse impact on compliance with 
Salinity Objectives that were established in the Water Quality Control Plan for the Santa Ana 
River Basin (Basin Plan) by the SARWQCB. 

West Valley Water District has completed wellhead treatment to remove perchlorate and other 
remediation projects in the area continue to operate, cleaning up the groundwater basin. 

 

Objective 3: Ecosystem Restoration and Environmental Enhancement 

All of the Region’s water suppliers are in compliance with the requirements of CDPH, which is 
one way water quality is monitored throughout the basin to ensure that there are no water 
quality impacts to ecosystems or other components of the environment. 

Valley District’s Triennial report to the SARWQCB for nitrogen and TDS analyzes any adverse 
impacts on compliance with Salinity Objectives that were established in the Basin Plan. Since 
salinity objectives take into account beneficial uses, including ecosystems and habitats, the 
Triennial report helps to monitor potential effects that artificial recharge may have on 
ecosystems and the environment. 

In 2007 the Valley District and Western created a special habitat conservation fund that is used 
to fund a restoration project to restore sensitive habitat along the SAR for the benefit of the Santa 
Ana Sucker and other native fish. The restoration project includes removing non-native plants 
trash and debris and restoring stream banks and recontouring streambeds. Both agencies have 
pledged to continue making payments to maintain the restoration through 2016. 

In 2013, Valley District and nine other agencies began the process of developing a Habitat 
Conservation Plan for the upper portion of the SAR. 
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1.3.2 Public Participation 
Management of water resources in the IRWM Region takes place within a complex legal and 
institutional framework. Development of the IRWM Plan Update, a comprehensive and coordinated 
regional water management plan, involved the cooperation of many parties interested in water 
management. Update of the IRWM Plan began in 2013 with a general update of each chapter of the 
2007 IRWM Plan. The BTAC solicited public involvement in the IRWM Plan Update process by 
presenting updates at regularly scheduled BTAC meetings and at regularly scheduled Board and 
Council meetings (see Appendix A for meeting materials), as well as soliciting public comments on 
the draft IRWM Plan Update via email announcements. In addition, workshops were conducted in 
2014 to develop additional information needed for the IRWM Plan Update to meet the 
requirements of IRWM Proposition 84 and 1E Program Guidelines. The BTAC encouraged public 
participation in preparation of the IRWM Plan Update to ensure the public’s comments were 
considered in decisions about water management in the IRWM Region.  

1.3.3 Planning, Reports and Technical Analyses  
A considerable amount of available information was used to develop this update of the IRWP Plan, 
the primary sources of which are shown in Table 1-1, as well as in the references of this IRWM Plan 
Update. Table 1-1 shows the data or study used, how the data were analyzed, the results and 
information derived from the data or study, and how the information was used in the IRWM Plan.   

Table 1-1: Planning, Reports and Technical Analyses Used in the IRWM Plan Update 

Data or Study Analysis Method Results/Derived 
Information 

Use in IRWM Plan 

2010 Urban Water 
Management Plans 

Review of current and 
projected drinking water 
supplies and demands, 
and facilities 

Current and projected 
supplies and demands, 
quality concerns and 
facility descriptions 

Used to update the 
water budget, and 
describe current and 
projected water supplies 
and demands, as well as 
describe current facilities 
and drinking water 
quality concerns 

Court Judgments 
and Agreements  

Review of current 
groundwater and surface 
water management 
activities 

Current groundwater 
and surface water supply 
management activities 

Used to describe 
groundwater and surface 
water management 
activities and develop 
strategies 

Santa Ana River 
Watermaster 
Reports 

Review of past and 
current Santa Ana River 
flows 

Past and current Santa 
Ana River flows  

Used to describe flows in 
the Santa Ana River, and 
demands on flows 

Groundwater level 
data 

Review of past and 
current groundwater 
levels 

Groundwater level 
trends 

Used to describe history 
of groundwater levels 
and develop strategies 

U.S. Geological 
Survey (USGS) 
models and reports 

Review of models and 
reports focused on 
groundwater basins 

Descriptions of 
groundwater basins and 
groundwater supply  

Used to describe 
groundwater basin areas 
and groundwater supply. 
Models used to test 
management strategies 
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Data or Study Analysis Method Results/Derived 

Information 
Use in IRWM Plan 

Contaminant 
plume(s) data 

Review of contaminant 
plumes in groundwater 
basins 

Current quality impaired 
groundwater basins and 
specific areas of concern 

Used to describe quality 
of groundwater basins 
and develop strategies 
for management 

San Bernardino 
Valley Conservation 
District Engineering 
Investigations 

Review of groundwater 
production and storage 
in Bunker Hill Basin 

Current groundwater 
production and storage 

Used to describe 
groundwater production 
and storage in Bunker 
Hill Basin 

2006-2010 American 
Community Survey 
(U.S. Census Bureau) 

Review of census block 
groups and designated 
places 

Population, housing and 
income data for the 5-
year period from 2006-
2010 

Used to estimate median 
household income for 
the Region, and locations 
of DACs 

2010 Census (U.S. 
Census Bureau) 

Review of census block 
groups and designated 
places 

Population and housing 
data for the year 2010 

Used to estimate current 
population for the 
Region 

2010 Integrated 
Report and 303(d) 
List (SWRCB) 

Review of 303(d) listed 
water bodies 

Listing of quality 
impaired waters 
throughout the State 

Used to describe current 
water quality 
impairments 

2011 Climate 
Change Handbook 
for Regional 
Planning 

Review of climate change 
studies 

Summary of climate 
change impacts, 
methods for assessing 
climate change in 
individual areas 

Used to describe the 
threats to local and 
regional water resources 
from climate change in 
the Region. 
Methodologies used to 
assess climate change 
vulnerabilities in the 
Region 

Valley District’s 
Change in 
Groundwater 
Storage for the San 
Bernardino Basin 
Area and Yucaipa 
Basin Area Report 

Review storage levels in 
the SBBA (Bunker Hill 
and Lytle combined 

Groundwater storage 
levels 

Used to assess storage 
levels in the SBBA and 
Yucaipa Basin Area 

A number of additional technical analyses were used in the development of the documents listed in 
Table 1-1 and the various projects submitted for inclusion in the IRWM Plan. These include: 

• Development and Use of Operations Model (OPMODEL): OPMODEL was developed to 
estimate the quantity of unappropriated SAR water available for diversion by the Valley 
District and Western after accounting for diversions by prior water rights holders and 
environmental flows.  This model provides basic water supply data needed to evaluate the 
feasibility of conjunctive use strategies using local surface water supplies. 

• Allocation Model: An “Allocation Model” was developed and used to evaluate the use and 
allocation of local surface water and SWP supplies throughout the Valley District service 
area, including direct deliveries to existing water treatment plants and spreading grounds.   
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• Groundwater Model: A detailed and enhanced groundwater model was developed for the 

SBBA (a groundwater management area described further in Chapter 2), extensively used to 
evaluate potential conjunctive use projects and to define the locations and sizes of the 
recharge basins and the location and number of groundwater production wells needed for 
each conjunctive use scenario.  The model is a tool that can be used for operation and 
management of the groundwater basin and for management of water levels and water 
quality in the SBBA. 

• Sensitivity analysis: A sensitivity analysis was conducted to determine the significant level 
of impact on meeting future water needs, assuming reduced local surface water and 
reduced reliability in SWP supplies. This analysis intended to capture uncertainties related 
to SWP future water supply reliability and/or uncertainties of local surface water supplies 
due to climate change. 

• Conceptual engineering analyses: Conceptual engineering analyses were conducted to 
evaluate the impact of water supply interruption during major disasters and its impact on 
meeting customers’ water needs as well as evaluation of the facilities needed to provide 
redundancies for infrastructure. 

1.4 Regional Governance and Stakeholder Involvement 
The agencies in the IRWM Region and the larger SAR watershed have a long history of working 
together to solve water resources related issues. These agencies recognize IRWM planning as 
another opportunity to work together to manage water resources on a regional level. The 
organizational structure of the Region’s governance reflects this long history of openly working 
together. The open nature of the Region’s governance structure allows for effective inter- and intra-
regional collaboration, and a range of stakeholders that help to provide a balance in interest groups. 

1.4.1 Regional Water Management Group  

Agencies in the IRWM Region have a long history of working together to coordinate management of 
the Region’s water resources, evidence of which can be seen in the various legal agreements 
provided in Appendix B related to surface water diversions, groundwater supply, water quality, and 
habitat preservation. The original IRWM Plan was developed in 2005 by nine agencies that formed 
a TAG, later becoming the BTAC. The BTAC was created to facilitate implementation of the IRWM 
Plan, and serves as the Region’s Regional Water Management Group (RWMG). Participation in the 
BTAC is open to any agency that chooses to participate. Agencies that participate in the BTAC at the 
time of this IRWM Plan Update include: 

• Big Bear Lake Department of Water and Power  

• Big Bear City Community Services District 

• City of Redlands Municipal Utilities and Engineering Department 

• City of Rialto 

• City of Riverside Public Utilities Department 

• Fontana Union Water Company 

• East Valley Water District 

• San Bernardino County Flood Control District 

• San Bernardino Municipal Water Department 
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• San Bernardino Valley Water 

Conservation District 

• San Bernardino Valley Municipal 
Water District 

• San Gorgonio Pass Water Agency 

• West Valley Water District 

• Yucaipa Valley Water District 

This IRWM Plan was developed in 
coordination with the larger Santa Ana 
Watershed Project Authority (SAWPA) and 
became part of the SAWPA regional plan for 
the SAR watershed. The final copy of the 
IRWM Plan was adopted by sixteen different 
agencies in 2007-08. Since adoption, the 
BTAC has been implementing the strategies 
in the IRWM Plan. Dialogue and cooperation 
have improved between agencies, 
improving regional planning.  

1.4.2 Governance Structure 

The Region has a distributed governance 
structure consisting of the BTAC, whose 
members provide recommendations to their 
respective governing bodies who then make 
decisions regarding water resources 
planning and projects in the Region, and 
stakeholders who are encouraged to take 
part in IRWM Plan development and 
implementation. The IRWM Plan document 
serves as a MOU for those agencies who 
adopt the Plan, as by adopting they have 
agreed to implement and use the Plan as a 
governing document. 

The BTAC strives for consensus when 
making decisions, and in those cases where 
consensus cannot be reached, has provided 
a forum for discussion and early resolution 
of water issues in the region. If disputes 
cannot be resolved at this level, they are 
elevated to the policy level (governing 
bodies). The policy level is continuously 
informed by agency staff and through the 
Valley District Advisory Commission on 
Water Policy. 

Other Regional Water Agencies and 
Stakeholders 
• San Bernardino County Board of 

Supervisors 
• Riverside County Board of Supervisors 
• Beaumont-Cherry Valley Water District 
• Bear Valley Mutual Water Company 
• Big Bear Municipal Water District 
• City of Beaumont 
• City of Calimesa 
• City of Colton 
• City of Fontana 
• City of Loma Linda 
• Marygold Mutual Water Company 
• Muscoy Mutual Water Company 
• Regents of the University of California 
• Riverside Highland Water Company 
• Riverside County Flood Control and Water 

Conservation District 
• South Mesa Water Company 
• Southern California Edison 
• Orange County Flood Control District 
• Terrace Water Company 
• Western Heights Mutual Water Company 
 
Santa Ana Watershed-based Stakeholders 
• SAWPA and its member agencies (Eastern 

Municipal Water District, Inland Empire 
Utilities Agency (IEUA), Orange County 
Water District (OCWD), Western Municipal 
Water District (Western)) 

 
State and Federal Stakeholders 
• California Department of Fish and Game 
• California Department of Public Health 
• California Department of Toxic Substances 

Control 
• California Department of Water Resources 
• Santa Ana Regional Water Quality Control 

Board (SARWQCB)State Water Resources 
Control Board (SWRCB) 

• U.S. Army Corps of Engineers (USACE) 
• U.S. Forest Service 
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1.4.3 Stakeholder Identification and Involvement 

In the initial stages of the planning process for the 2007 IRWM Plan, the Region identified a list of 
stakeholders. In general, the stakeholders for this planning process are described by four 
categories: (1) members of the BTAC as listed above, (2) other regional stakeholders and water 
agencies located in the Upper SAR watershed region, (3) watershed-based stakeholders located in 
the SAR watershed that are part of the larger integrated planning for the region discussed in the 
SAWPA Plan, and (4) federal and State of California agencies that were encouraged to participate 
throughout development of the IRWM Plan.   

The BTAC has encouraged local agencies to be active in the development of the IRWM Plan and to 
participate in the planning process.  Specific steps taken by the BTAC to inform and encourage 
stakeholders’ participation are discussed below.   

Early in the planning process of the 2007 IRWM Plan, the BTAC assembled a list of stakeholders and 
sent a letter to each stakeholder, informing them of the planning process and encouraging them to 
participate. Stakeholders were invited to participate in the BTAC’s bi-monthly, in-person meetings 
and by conference calls.  The meetings focused on discussion of regional water management issues 
of the Region.  

BTAC meetings continue to be open to stakeholders to attend and contribute to the IRWM process. 
Meeting announcements and agendas are emailed out to a comprehensive mailing list that includes 
both BTAC members and stakeholders. Agendas are also posted on the Valley District’s website in 
advance so all agencies, other stakeholders, and interested parties can participate throughout the 
planning process in discussion of the issues in which they were interested. The Region recognizes 
that stakeholders are necessary for the successful implementation of the IRWM Plan, particularly 
the implementation of projects that will help the Region to meet the objectives and strategies 
discussed in Chapters 4 and 5. 

To obtain additional information on the Region’s IRWM program, stakeholders are invited to 
contact any member of the BTAC to find out more information and get added to the email list.  

1.4.4 Disadvantaged Community Outreach Coordination 

In addition to the general stakeholder outreach discussed above, the IRWM Plan update process 
included efforts in 2013 to identify and coordinate outreach with disadvantaged communities 
(DACs) to identify potential needs. Representatives of the BTAC performed preliminary 
identification, organization and assessment (described in Appendix C), and then coordinated with 
other members of the BTAC to outreach to the identified DAC areas. It was determined that, since 
DAC areas are contiguous portions of each of the water agencies’ service areas, they receive equal 
services to non-DAC areas. However, these agencies have also noted that DAC issues will be 
included as an element of future planning efforts.  

1.5 Regional Coordination  
The IRWM Region regularly coordinates with neighboring and overlapping entities at the local, 
regional, and state level. The following is a discussion of how the Region has coordinated with 
neighboring IRWM regions, water resources planning and land use planning in the development 
and on-going implementation of its IRWM Plan. 
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1.5.1 Coordination with Neighboring IRWM Regions and IRWM Planning 

Santa Ana Watershed Project Authority and the One Water One Watershed IRWM Plan  

SAWPA is a regional agency that has a major role in water resources planning in the SAR 
watershed. SAWPA was formed in 1968 as a planning agency and was transformed in 1972 through 
a change in its mission to plan and build facilities that would protect the water quality of the SAR 
watershed. SAWPA is a Joint Powers Authority, classified as a Special District (government agency) 
in which it carries out functions useful to its member agencies: Inland Empire Utilities Agency, 
Eastern Municipal Water District, Orange County Water District, Valley District, and Western 
Municipal Water District. Two of SAWPA’s member agencies, Western and Valley District, are part 
of this IRWM. SAWPA’s vision is to have a sustainable SAR watershed that supports economic and 
environmental vitality as well as an enhanced quality of life. SAWPA’s regional leadership is a 
model of collaboration and cooperation utilizing integrated solutions. To that extent, SAWPA has 
developed an IRWM Plan for the entire SAR 
watershed titled One Water One Watershed 
(OWOW).  

Water users in the SAR watershed have worked 
together for decades to develop an integrated 
regional approach to water management for the 
entire watershed. In 2002, SAWPA developed a 
phased planning process called the Santa Ana 
Integrated Watershed Plan (IWP). In 2005, the IWP 
was updated as an IRWM Plan to cover the entire SAR 
watershed. In April 2007 SAWPA launched the 
OWOW IRWM Plan for the Watershed. This broad 
planning document is the framework for overall 
water management in the watershed and is largely 
based upon the planning efforts of its member 
agencies. The OWOW IRWM Plan is a “macro-level” 
plan that is consistent with DWR’s California Water 
Plan Update (Bulletin 160) and State Water 
Resources Control Board’s (SWRCB) Strategic Plan, 
Watershed Management Initiative, and the basin 
planning process.  

The IRWM Plan for the IRWM Region is a 
complementary planning process to the SAWPA process that has been incorporated into the 
SAWPA Plan. By focusing on a finer scale, the USARW IRWM Plan reveals that the Upper SAR 
watershed has several unique water management challenges and issues. The purpose of the 
USARW planning process is to focus on local issues specific to the upper watershed and to assess 
water management opportunities in greater detail. This collaborative process addresses some of 
the long-term water management strategies of the Upper SAR watershed and will greatly 
contribute to protecting and enhancing reasonable and beneficial uses of the watershed’s water 
resources. This planning process is a part of the overall SAR water management planning process 
and is in agreement with past and current SAWPA regional planning initiatives. In addition, several 
agencies in the IRWM Region also take part in SAWPA planning efforts. For example, the Valley 
District took the lead in writing one of the chapters of the OWOW document. 

Western Municipal Water District IRWM Plan  
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Western’s service area consists of a 510-square-mile 
area located primarily in western Riverside County 
with a population of over 850,000 people. Western 
relies on SWP and Colorado River water to augment 
its local water supplies. During drought years, these 
imported water sources will suffer from increased 
demands and increasingly poor water quality. 
Colorado River water may have salinity in excess of 
800 milligrams per liter (mg/L) in dry years. Such 
water quality will not meet the water quality 
objectives of the SARWQCB and will thus make 
Colorado River water unsuitable for use without 
desalination treatment. Western’s IRWM Plan is 
focused on putting water from all sources to 
maximum beneficial use. This strategy includes 
storage of imported water, when it is available, to 
augment dry year supplies. 

It is the mission of Western to provide water supply, 
wastewater disposal, and water resource 
management to the public in a safe, reliable, 
environmentally sensitive, and financially 
responsible manner. Given the significant loss of groundwater wells in the Region due to water 
quality issues and the uncertainty of supplemental imported water supplies, implementing an 
IRWM Plan is imperative to Western. The objectives of the IRWM Plan are built on the identification 
of the water management issues and solutions and refinement of the plan through a consensus of 
appropriate stakeholders. A number of water management strategies have been considered to meet 
the objectives defined for Western’s IRWM Plan.  

Western has already started identifying and implementing regional projects that will create cleaner, 
more reliable water supplies and optimize the use of imported water to reduce reliance on 
imported water during drought periods. Western and Valley District share a long history of working 
cooperatively to address the imbalance between available water supplies and the demands of a 
growing population in the Inland Empire area of Southern California (the urbanized portions of San 
Bernardino and Riverside Counties).  

Valley District and Western sit on the Watermaster Committee for the Orange County Judgment 
(Orange County Water District v. City of Chino, et al., Case No. 117 628), and together make up the 
two-member Watermaster Committee for the Western Judgment (Western Municipal Water 
District of Riverside County v. East San Bernardino County Water District, Case No. 78426). 
Western is a stakeholder in the Upper SAR region because of its share in managing the water 
resources of the Bunker Hill Basin, and takes part in the Region’s activities as a stakeholder. In 
addition, Western has served as a connection between the Region and other IRWM regions that 
Western overlaps, such as the Upper Santa Margarita IRWM Region. This connection has allowed 
for coordination on projects and grant applications.  
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San Jacinto Watershed Component of the Santa Ana 
Integrated Watershed Plan 

The San Jacinto IRWM Plan, prepared in 2005 by the 
San Jacinto Watershed Council, focuses on specific 
water management strategies that address the 
unique and complex needs of the 732-square-mile 
San Jacinto watershed. The plan is a component of 
the Santa Ana IWP. The proposed San Jacinto 
Component Plan is a complementary planning effort 
that will build upon the work already completed by 
stakeholders participating in the SAWPA planning 
process. SAWPA’s Santa Ana IWP adequately 
addresses management issues within the SAR 
watershed as a whole. The San Jacinto Creek 
watershed component carefully considers unique 
water quality, habitat, National Pollutant Discharge 
Elimination System (NPDES) projects, need for 
additional reclaimed water management, and 
potential impacts of total maximum daily load 
(TMDL) requirements that specifically affect the 
residents (human, avian, animal, fish, plant, or 
insect) of the San Jacinto Creek sub-watershed. This 

planning effort addresses issues that are specific to the San Jacinto Creek watershed and integrate 
the solution strategies with the Santa Ana IWP. The size of the SAR watershed and the array of 
water resources naturally lend themselves to a large regional solution that integrates a number of 
watershed issues.  

Riverside County has been identified as one of the fastest growing counties in the United States. 
This growth caused Riverside County to revise its General Plan in 2002. Further integration of 
water management strategies and coordination between competing interests benefits the 
watershed as a whole and would allow for more 
orderly development in Riverside County and overall 
protection of the San Jacinto watershed consistent with 
the IRWM Plan for the San Jacinto Creek watershed. 
Since development of their IRWM Plan, the San Jacinto 
watershed has operated under Lake Elsinore-San 
Jacinto Watersheds Authority. 

Mojave IRWM Region and IRWM Plan 

The Mojave IRWM Region encompasses the entire 
Mojave River Watershed in the California High Desert 
area of San Bernardino County. A majority of the 
Mojave IRWM Region is overlapped by the Mojave 
Water Agency service area, which was originally 
established in 1959 for the purpose of improved 
management of declining groundwater levels in the 
area. Numerous groups participate in IRWM Plan 
development and ongoing implementation activities 
within the Mojave IRWM Region. The Mojave IRWM 
Region encompasses 58 municipal water purveyors 
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with authority over water supply and management, and which share a common interest in 
enhancing water resource management to improve the reliability and sustainability of available 
resources. These water purveyors, along with other numerous public agencies and community 
groups, are part of the collaborative Mojave IRWM Planning process. 

The Mojave IRWM Plan integrates components related to all aspects of water management in the 
Region, including, but not limited to, water supply, water quality, wastewater, recycled water, water 
conservation, storm water/flood management, watershed planning, climate change, habitat 
protection and restoration, and stakeholder and public outreach. 

As part of San Bernardino County’s Countywide Vision Process, the agencies that participate in the 
Mojave IRWM planning process and the IRWM Region collaborate with each other and with San 
Bernardino County to coordinate water resources management efforts with land use management 
planning.  

1.5.2 IRWM Plan Relation to Local Water Planning and Land Use Planning 

The Region’s open governance structure allows for ongoing interaction between local planning 
efforts (both water and land use) and IRWM planning. Within the Region, local planning is 
conducted by counties, cities, local agencies and special districts. San Bernardino County, cities and 
water agencies within the Region coordinate as part of the San Bernardino County Vision process. 
Part of this process involves collaboration between water resource managers and land use planners 
on the water element to create mutually beneficial opportunities that ensure adequate water 
supplies and quality to support future population and economic growth within the County.  

In addition, existing local, regional, and statewide plans were reviewed for relevant information to 
include as a part of the IRWM Plan Update. The relevant plans, listed in Table 1-1, were used to 
further refine the Region’s description, goals, and objectives. Table 1-1 lists each plan and how its 
information was used in the IRWM Plan Update. 

The IRWM Region recognizes the importance of collaboration between land use planning and water 
resources management. The processes in place for updating the Region description, objectives, 
strategies, and projects incorporates input from land use planners that are a part of the stakeholder 
group, and those who take part in BTAC meetings. It will be necessary to continue coordination 
with these land use planners to ensure that the IRWM Plan is appropriately implemented.  

1.6 Contents of the IRWM Plan 
As discussed in Section 1.3, this 2014 IRWM Plan Update was prepared in accordance with DWR’s 
Integrated Regional Water Management Plan Standards. Table 1-2 shows how the IRWM Plan 
Update is organized, and how it aligns with IRWM-related Guidelines established by DWR (“DWR 
Plan Standards”). A detailed DWR checklist of Prop 84 Guidelines is provided in Appendix D. 
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Table 1-2: IRWM Plan Update Organization and Alignment with DWR Plan Standards 

IRWM Plan Update Chapter DWR Plan Standard 
Chapter 1: Regional Planning, Governance, 
Outreach and Coordination 

Governance 
Integration 
Technical Analysis 
Relation to Local Water Planning 
Relation to Local Land Use Planning 
Stakeholder Involvement 
Coordination 

Chapter 2: Region Description Region Description 
Climate Change 

Chapter 3: Water Budget Region Description 
Technical Analysis 

Chapter 4: Goals and Objectives Objectives 
Integration 
Climate Change 

Chapter 5: Water Management Strategies Resource Management Strategies 
Integration 
Impacts and Benefits 
Climate Change 

Chapter 6: Projects Project Review Process 
Integration  
Climate Change 

Chapter 7: IRWM Plan Implementation Finance 
Relation to Local Water Planning 
Relation to Local Land Use Planning 
Climate Change 

Chapter 8: Data Management and Plan 
Performance 

Data Management 
Plan Performance and Monitoring 
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2 Region Description  
2.1 Location 
The SAR watershed is the largest stream system in Southern California. The headwaters originate in 
the San Bernardino Mountains and are discharged to the Pacific Ocean approximately 100 miles to 
the southwest between Newport Beach and Huntington Beach. The SAR watershed covers over 
2,650 square miles of widely varying forested, rural, and urban terrain and covers the more 
populated urban areas of San Bernardino, Riverside, and Orange Counties, as well as a lesser 
portion of Los Angeles County. Disputes over the use of water in the SAR led to the subdivision of 
the watershed into the Upper SAR watershed and Lower SAR watershed just upstream of Prado 
Dam. 

The IRWM Region covers 852 square miles, approximately 32 percent of the total SAR watershed, 
and is primarily located in San Bernardino and Riverside Counties. The Region includes Big Bear 
Lake as well as the cities and communities of San Bernardino, Yucaipa, Redlands, Highland, Rialto, 
Mentone, Colton, Grand Terrace, Loma Linda, Beaumont, and Riverside. This Region was selected 
for IRWM planning in large part because of the following factors:  

• Rapid population growth in the area and the potential for continued rapid growth in the 
future. 

• Significant institutional issues, hydrological characteristics, and court judgments that 
separate the Upper SAR watershed from the downstream portion of the watershed at the 
Riverside Narrows just upstream from Prado Dam. The Orange County Water District v. City 
of Chino, et al., Case No. 117628 (Orange County Judgment) and the Western Municipal 
Water District of Riverside County v. East San Bernardino County Water District, Case No. 
78426 (Western Judgment), have significant influence on water management of the Upper 
SAR and dictate, to some degree, how water resources should be managed in the Upper SAR 
watershed.  

• The Upper SAR watershed is an area with unique physical characteristics. The Upper SAR 
has widely variable hydrology, a demography that includes a high rate of population growth 
and urban development, and challenging water management issues, including the need to 
make use of local water supplies to make the Region self-sufficient. The agencies in the 
Region coordinate and collectively manage the groundwater spreading and pumping, and 
plan to establish a cooperative, integrated plan that will reduce or eliminate historical water 
right conflicts among the water agencies in the Upper SAR watershed. 

• Groundwater basins in the Upper SAR watershed are generally separated from the 
groundwater basins in the lower watershed. The groundwater basin in which most Region-
related activities take place is the San Bernardino Basin Area (SBBA), which is composed of 
the Bunker Hill and Lytle Creek subbasins. A discussion of groundwater basins within the 
Region is presented later in this chapter. 
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The Region is defined by the area that contributes surface runoff to the Riverside Narrows at U.S. 
Geological Survey (USGS) Gage 11066460. The USGS has operated this site as a continuous record 
gaging station since March 1970. Specific conductance, temperature, and total dissolved solids 
(TDS) are collected bi-monthly. There are numerous tributaries that contribute flow to the main 
stem of the SAR in the Region, including Mill Creek, City Creek, Plunge Creek (a tributary of City 
Creek), Mission Zanja Creek (located just upstream of the San Timoteo Creek), San Timoteo Creek, 
East Twin Creek, Warm Creek, and Lytle Creek. 

2.2 Major Water Related Infrastructure 
The water-related infrastructure of the Upper SAR watershed reflects the complex water history of 
the IRWM Region. The predecessors of many of the water agencies that are participating in the 
IRWM Plan were constructing ditches in the 1800s. The water rights and facilities established in the 
1800s have helped determine the structure of today’s water agencies and the arrangement of 
today’s infrastructure. After State Water Project (SWP) facilities were extended into the Region in 
the early 1970s, State Water Contractors receiving deliveries from the East Branch of the SWP, 
Valley District, the San Gorgonio Pass Water Agency, and the Metropolitan Water District of 
Southern California (Metropolitan) constructed pipelines to take advantage of the imported water. 
Figure 2-1 shows the major water-related infrastructure in the Region. 

2.2.1 State Water Project Facilities 
SWP water is imported into the Upper SAR watershed via the East Branch of the California 
Aqueduct. At the Devil Canyon Power Plant, located at the foot of the San Bernardino Mountains 
near Interstate 215, SWP water can be delivered in several directions in State facilities or in 
transmission systems belonging to State Water Contractors. 

The SWP Santa Ana Pipeline extends south from the East Branch, roughly paralleling Lytle Creek 
and onto Lake Perris. Deliveries from the Santa Ana Pipeline can be made to Metropolitan member 
agencies including Western, Eastern Municipal Water District (Eastern), and the San Diego County 
Water Authority. 

The East Branch Extension of the SWP is a combination of facilities built by the Valley District and 
the State and funded by Valley District and the San Gorgonio Pass Water Agency. Valley District 
operates these facilities for the State and for the San Gorgonio Pass Water Agency. The East Branch 
Extension makes deliveries from Devil Canyon east along the foothills of the San Bernardino 
Mountains and out to the San Gorgonio Pass Water Agency service area. Portions of the East Branch 
Extension, including the Foothill Pipeline, are used to implement the Santa Ana River-Mill Creek 
Cooperative Water Project Agreement (Exchange Plan). This agreement provides for a three-level 
exchange that allows Valley District to deliver water to the Yucaipa area by exchanging SAR and Mill 
Creek water among ten agencies. In the past, the Foothill Pipeline was also used to deliver local 
water to Devil Canyon Afterbay and on to Metropolitan, the West Valley Water District (West 
Valley), and Fontana Water Company. Phase 2 of the East Branch Extension is expected to be 
completed by 2015. Phase 2 will bring the capacity of the Extension to 17,300 acre-feet (AF), which 
is the Agency’s official allotment of SWP water, and is enough to supply approximately 35,000 
families each year. 
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Figure 2-1: Major Water Supply Infrastructure 
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2.2.2 State Water Contractors Facilities 
Four State Water Contractors have facilities in the IRWM Region: Valley District, the San Gorgonio 
Pass Water Agency, Metropolitan, and the San Gabriel Valley Municipal Water District. 

Metropolitan’s Inland Feeder extends from Devil Canyon to Diamond Valley Lake and the tunnels 
within the San Bernardino Mountains. Currently, the Foothill Pipeline is being used to make 
deliveries of SWP water to the completed portions of the Inland Feeder for delivery to Diamond 
Valley Lake.  

Metropolitan’s Rialto Pipeline is used to make deliveries from Devil Canyon to Metropolitan’s F.E. 
Weymouth Treatment Plant in the San Gabriel Valley and to its Robert B. Diemer Treatment Plant, 
which supplies treated water to Western and Eastern Municipal Water District. In addition, the 
Rialto Pipeline makes deliveries to surface water treatment plants owned by Metropolitan’s 
member agencies and to groundwater recharge facilities. 

The Devil Canyon-Azusa Pipeline is used primarily to make deliveries for replenishment of the Main 
San Gabriel Basin. Valley District owns capacity in this pipeline. Through this pipeline, Valley 
District can deliver SWP water to the western portion of its service area including West Valley and 
Fontana Water Company as well as the Cactus Spreading Basins. 

Many of Valley District’s facilities have been integrated into the SWP as described in Section 2.2.1. 
In addition, Valley District has three pipelines that are not integrated into the SWP. These are the 
Baseline Feeder, Baseline Feeder Extension South, and the Central Feeder.  

The Baseline Feeder is a 48-inch pipeline that serves potable water from the SBBA to the City of 
Rialto, West Valley, and Riverside Highland Water Company. The Baseline Feeder Extension South 
Pipeline is a 78-inch pipeline that was constructed north/south in alignment from the vicinity of 
9th Street and Waterman Avenue in San Bernardino, south past the Antil area where there is a 
major concentration of production wells, and on to the vicinity of the SAR. This pipeline will 
ultimately serve water from the SBBA throughout Valley District’s service area and on to Riverside 
County. 

Valley District completed the construction of a portion of the Central Feeder, in an east/west 
alignment in San Bernardino Avenue from Opal Avenue Westerly to Texas Street in Redlands. The 
Central Feeder Pipeline may eventually be extended and connected to the Baseline Feeder 
Extension South Pipeline and possibly to the Santa Ana Valley Pipeline. 

2.2.3 Regional Water Supply Infrastructure 
The SBBA is a major source of water supply for 
agencies in San Bernardino and Riverside 
Counties. Three major regional transmission 
systems exist in the IRWM Region, and are used 
to deliver water to the City of Riverside. These 
are the Gage Canal, Waterman Pipeline, and the 
Riverside Canal. The Gage Canal is owned by the 
Gage Canal Company. As of 2005, the City of 
Riverside owned approximately 59 percent of 
the Gage Canal Company. The canal extends from 
the SAR near Loma Linda to the Arlington 
Heights area. The Gage Canal is used to deliver 
both potable and irrigation water.  

Regional water supply infrastructure delivers local 
supplies across to the City of Riverside. 
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The San Timoteo flood channel is a concrete-lined 
channel. 

The Waterman Pipeline extends from the Bunker Hill Basin (discussed later in this chapter) to the 
Canyon Crest area, and is used to deliver groundwater to portions of the City of Riverside. 

The Riverside Canal is a 12-mile canal extending from the City of Colton to Jefferson Street in the 
City of Riverside. Non-potable water from Colton and Riverside North Groundwater Basin is 
conveyed in the Flume Pipeline to the Riverside Canal. 

2.2.4 Regional Flood Control Infrastructure 
The Upper SAR watershed consists of many 
tributaries flowing to the SAR. These tributaries 
exhibit a range of development from natural 
streams to concrete-lined channels. Many of the 
streams flow through heavily developed areas. 
The San Bernardino County Flood Control District 
(SBCFCD) operates and maintains many of the 
tributary systems that are deemed “regional” 
(750 cubic feet per second (cfs) or greater flow 
and/or 640 acres or greater of watershed as well 
as portions of the SAR). Smaller-scale control 
facilities are generally operated by local 
jurisdictions. Flood control agencies’ boundaries 
follow the county boundaries for those areas 
which they manage. 

The regional flood control facilities have been continually developed and operated by SBCFCD since 
its establishment in 1939 and are operated for the general safety of the residents of San Bernardino 
County. Flood control facilities and improvements protect vital roadways and utility corridors along 
with providing public recreational amenities such as trails and landscaping. Endangered species 
habitat is protected with various project and non-project related improvements.  

2.3 Water Resource Management Agencies 
Water resources in the IRWM Region are managed by a number of different entities, including 
water wholesalers and retailers, water conservation districts, flood control districts, and 
educational entities. These entities are described in this section and are shown in Figure 2-2.  
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Figure 2-2: Water Agencies and Cities in the Upper Santa Ana River Watershed Region 
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2.3.1 Water Supply Managers, Retailers and Wholesalers 

San Bernardino Valley Municipal Water District 

Valley District was formed in 1954, under the Municipal Water District Act of 1911 (California 
Water Code Section 71000 et seq.) as a regional agency to plan a long-range water supply for the 
San Bernardino Valley. Valley District imports water into its service area through participation in 
the SWP and manages groundwater storage within its boundaries, and also provides stormwater 
disposal, recreation, and fire protection services. Valley District does not deliver water directly to 
retail water customers. 

Valley District covers about 325 square miles, mainly in southwestern San Bernardino County, and 
has a population of about 600,000 people. It spans the eastern two-thirds of the San Bernardino 
Valley, the Crafton Hills, and a portion of the Yucaipa Valley, and includes the cities and 
communities of San Bernardino, Colton, Loma Linda, Redlands, Rialto, Fontana, Bloomington, 
Highland, East Highland, Grand Terrace, Mentone, and Yucaipa.  

Valley District is responsible for long-range water supply management, including importing 
supplemental water, and is responsible for storage management of most of the groundwater basins 
within its boundaries and for groundwater extraction over the amount specified in the Orange 
County and Western Judgments explained below. Valley District has specific responsibilities for 
monitoring groundwater supplies in the San Bernardino and Rialto-Colton Subbasin, and for a 
portion of the minimum SAR flow required at the Riverside Narrows.  

Valley District has developed a “cooperative recharge program” that is being successfully 
implemented to help replenish groundwater, using both SWP water and local runoff. Valley District 
takes delivery of SWP water at the Devil Canyon Power Plant Afterbay, which is located just within 
its northern boundary. The SWP water is conveyed 17 miles eastward to various spreading grounds 
and agricultural and wholesale domestic delivery points in the SBBA. Water is also conveyed 
westward for direct delivery in the Colton-Rialto Subbasin. 

In the 1960s, dry conditions resulted in the over-commitment of water resources in the SAR 
watershed which led to lawsuits between water users in the upper and lower watersheds regarding 
both surface flows and groundwater. The lawsuits culminated in 1969 in the Orange County and 
Western Judgments. Under the terms of the judgments, Valley District became responsible for 
providing a portion of the specified SAR base flow to Orange County and for replenishing the SBBA 
under certain conditions. If the conditions of either judgment are not met by the natural water 
supply, including new conservation, Valley District is required to deliver supplemental water to 
offset the deficiency. The judgments resolved the major water rights issues that had prevented the 
development of long-term, region-wide water supply plans and established specific objectives for 
the management of the groundwater basins. 

San Bernardino Valley Water Conservation District 

The mission of the San Bernardino Valley Water Conservation District (SBVWCD) is to ensure that 
recharge of the Bunker Hill groundwater basin is accomplished in an environmentally and 
economically responsible way using local native surface water to the maximum extent practicable. 

The SBVWCD and its predecessors have conducted water conservation (groundwater recharge) 
activities for more than 100 years. SBVWCD operates two areas that overlie the Bunker Hill 
groundwater basin in the San Bernardino Valley. These areas are at the upper end of the SAR wash 
area below Seven Oaks Dam and adjacent to Mill Creek just upstream of the confluence with the 
SAR (collectively, the wash area). The SBVWCD diverts surface water flows during both storm and 
normal runoff from the SAR and Mill Creek, and channels the flows into two separate systems of 
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recharge basins where it is percolated into the groundwater basin for later pumping and use by 
local entities and private producers.  

The SBVWCD’s boundaries encompass more than 78 square miles and include portions of the 
communities of San Bernardino, Loma Linda, Redlands, Highland and Colton, as well as the 
unincorporated county area of Mentone and other unincorporated county “islands” within the 
incorporated cities.  

City of Redlands 

For nearly 100 years, the City of Redlands (Redlands) has been providing high-quality drinking 
water to Redlands and unincorporated areas of San Bernardino County. Currently, the city has 
21,500 water service connections.  

More than 77,000 residents in Redlands, unincorporated areas of San Bernardino County, and a 
small part of the City of San Bernardino receive water service from Redlands. By supplying a blend 
of groundwater, surface water, and water imported from the SWP, Redlands meets its customers’ 
demands, which average 25 million gallons per day (mgd) and a peak of over 50 mgd. 

Redlands also owns and operates a sewer collection system and a wastewater treatment plant that 
can treat 7.2 mgd of wastewater for industrial and irrigation purposes, including supplying water to 
the Southern California Edison Mountainview Power Plant.  

West Valley Water District  

West Valley is a public agency of the State of California and was formed in 1952 under the name of 
the Bloomington County Water District. Since that time, West Valley has gone through several name 
changes and has acquired numerous other water suppliers with water rights dating back over 100 
years  

West Valley is located mainly within southwestern San Bernardino County and to a lesser amount 
within northern Riverside County. West Valley is adjacent to the western limits of the City of San 
Bernardino on the east, adjacent to and including the eastern part of the City of Fontana on the 
west, adjacent to the United States Forest Service boundary on the north, and the County of 
Riverside on the south. West Valley is situated in the San Bernardino Valley within the SAR 
watershed. The majority of West Valley’s service area lies within Valley District’s boundaries.  

West Valley’s service area is approximately 31 square miles, serving portions of the Cities of Rialto, 
Fontana, Colton and unincorporated areas of San Bernardino and Riverside Counties. West Valley 
utilizes water from five groundwater basins and treats surface water from Lytle Creek and SWP 
water at its 14.4 mgd Oliver P. Roemer Water Filtration Facility to serve over 19,000 water service 
connections.  

East Valley Water District 

East Valley Water District is a special district formed in 1954 through an election by local residents 
who wanted water service by a public water agency. Originally called the East San Bernardino 
County Water District, it was formed to provide domestic water service to the then unincorporated 
and agriculturally based communities of Highland and East Highland. Later, as the population 
increased, the need for a modern sewer system to replace the septic tanks became apparent. The 
residents voted to give East Valley Water District the responsibility for their sewer system, as they 
had done earlier with their water service. 

Over the years, some of the service area was annexed to the City of San Bernardino, but water 
service remained with the East Valley Water District, primarily due to logistics and cost. In 1987, 
the City of Highland incorporated. Now, the East Valley Water District’s previously agriculture-
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dominated area is urbanized, and few orange groves remain. The East Valley Water District’s 33.5 
square mile area services approximately 65,000 persons. All services are financed solely by rates; 
customers pay only for the benefits and services they receive. The East Valley Water District 
currently has 21,827 water service connections. 

The forefathers of the East Valley Water District, anticipating a higher demand and a larger 
customer base, obtained water rights that date back over 100 years for the use of surface water 
from the SAR. Today, this surface water meets one-quarter of the district’s water needs.  

San Bernardino Municipal Water Department 

San Bernardino Municipal Water Department (SBMWD) meets its customers’ needs by providing 
high-quality service in water supply, water reclamation, and geothermal heating. SBMWD produces 
all of its own water, using 55 wells located in 45 square miles of water service area, and delivering 
it to more than 40,000 service connections through 650 miles of water mains. SBMWD reclaims 
over 30 million gallons of water each day from the City of San Bernardino, using innovative and 
cost-effective methods to make the reclaimed water safe for the environment and for reuse.  

Yucaipa Valley Water District 

Yucaipa Valley Water District (YVWD) is a special district that provides water supply, treatment, 
and distribution, recycled water supply and distribution services, and wastewater collection and 
treatment. Formed in 1971, YVWD acquired many of the private water companies serving the 
Yucaipa Valley. YVWD’s most recent consolidations of water services occurred with the acquisition 
of the Harry V. Slack Water Company in 1987 and the Wildwood Canyon Mutual Water Company in 
1992. YVWD currently satisfies the majority of its water demands from groundwater supplied 
through district-owned wells located throughout the service area. An extensive distribution system 
provides water storage and transmission throughout YVWD’s service area. The only supply of 
surface water is provided through the Oak Glen Water Filtration Plant. Additional water sources 
that are expected to be available YVWD in the near future include imported water through the SWP 
and recycled water from its wastewater treatment plant.  

City of Riverside 

The City of Riverside Public Utilities Department  provides potable water, non-potable water, 
recycled water, and electricity to the City of Riverside, and was established in 1895 (electricity) and 
1913 (water). Riverside Public Utilities currently serves water to a population of 287,000 people 
through about 65,000 service connections within an area of 73.9 square miles. Riverside Public 
Utilities is committed to providing the highest quality water and electric services at the lowest 
possible rates to benefit the community. Riverside Public Utilities’ annual total water demand is 
expected to increase from 85,215 AF in 2012 to an estimated 115,726 AF by 2035, and plans to 
develop additional water supply projects to meet future growth in demand. 

San Gorgonio Pass Water Agency 

The San Gorgonio Pass Water Agency was established in 1961 by the California State Legislature. 
The service area includes the incorporated cities of Calimesa, Beaumont, and Banning, and the 
communities of Cherry Valley, Cabazon, Poppet Flat, San Timoteo Canyon, Live Oak Canyon, and the 
Banning Bench. 

The San Gorgonio Pass Water Agency, a State Water Contractor, purchases water from the State of 
California and sells it to local retail water agencies, which use the water either for direct deliveries 
or for groundwater recharge. Water is imported into the service area by the East Branch of the 
California Aqueduct. The San Gorgonio Pass Water Agency operates the Little San Gorgonio Creek 
Recharge Facility on Orchard Street in Cherry Valley. The Little San Gorgonio Creek Recharge 
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Facility includes six ponds in which SWP water is placed to percolate into the ground to recharge 
the Beaumont groundwater basin.  

City of Big Bear Lake Department of Water and Power 

The City of Big Bear Lake Department of Water and Power is located in the San Bernardino 
Mountains at approximately 6,750 feet above sea level. With nearly 16,000 connections, the agency 
is dedicated to providing the City of Big Bear Lake, Moonridge, Fawnskin, Sugarloaf, Lake William, 
and portions of Erwin Lake and Rimforest with a safe, reliable source of water for public health and 
safety. 

Key components of the City of Big Bear Lake Department of Water and Power’s water system 
include adequate source capacity (wells) and storage capacity (reservoirs) to meet peak holiday 
and weekend demands, and replacement of old, leaky, undersized steel mainlines to provide 
adequate fire protection. The agency maintains 57 wells, 26 booster pumping units, 16 reservoirs, 2 
manganese treatment plants, 1 surface water treatment plant, chlorination stations at all well 
pumping plants, 20 sample stations, approximately 180 miles of water main pipeline, and a 
complex pressure-reducing network.  

The City of Big Bear Lake Department of Water and Power’s water supplies come from snow and 
rain that percolates into the groundwater basin. The agency’s service area does not currently have 
drought-related water restrictions in place. The agency only allows outdoor watering every other 
day and has an extensive water conservation program to continue to educate our customers to 
maintain their low water use habits. The City of Big Bear Lake Department of Water and Power 
does not use lake water for public health and safety and no additional water is imported into the 
Big Bear Valley. 

The City of Big Bear Lake Department of Water and Power has an aggressive water conservation 
program that has significantly reduced summertime consumption over the past several years. 
Community outreach programs keep customers informed on current water conditions, and the 
agency’s Technical Review Team monitors, evaluates, and analyzes well and water consumption 
data on a continual basis. The agency’s five-member Board of Commissioners is appointed by the 
City of Big Bear Lake’s City Council and is made up of policy makers committed to safeguarding its 
water resources.  

Big Bear City Community Services District 

The Big Bear City Community Services District consists of overlapping Fire, Water, Sewer, Solid 
Waste (trash collection), and Street Lighting service areas and encompasses a total of 21.1 square 
miles. One or more services are provided to approximately 16,400 customers.  

The water services are run by the Water Department, major facilities of the Water Department 
include 73 miles of pipeline ranging from 1.5 to 20 inches in diameter, 10 vertical wells, 2 slant 
wells, 2 springs, 4 tank reservoirs with a total of 6.25 million gallons of water storage capacity, and 
6 water booster stations. This infrastructure provides water to more than 6,018 customers as of 
2012.  

The sewer services are run by the Sewer Department, which maintains a system consisting of 
approximately 115 lineal miles of sewer pipeline, 2,842 manholes, and 7 sewer lift stations. The 
Sewer Department now services almost 12,000 homes and businesses. Sewage treatment and 
treated wastewater effluent export is handled by the Big Bear Area Regional Wastewater Agency 
(BBARWA), which is separate from, but partially funded by the Big Bear City Community Services 
District through fees. 
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Fontana Union Water Company 

Fontana Union Water Company (Fontana Union) is a mutual water company and does not directly 
deliver water to domestic customers. Fontana Union has long-standing adjudicated vested rights to 
Lytle Creek surface and subsurface flows and Lytle Creek Basin groundwater, as well as 
groundwater rights in Rialto Basin and “No Man’s Land.”  Fontana Union delivers its available water 
to its shareholders in accordance with its Articles of Incorporation, Bylaws, and mutual water 
company law. Fontana Union is 97 percent owned by Cucamonga Valley Water District and San 
Gabriel Valley Water Company. Fontana Water Company, a division of San Gabriel Valley Water 
Company, diverts and produces water pursuant to its rights as Fontana Union’s agent in accordance 
with a court-approved agreement. Under that court-approved agreement, Fontana Union allocates 
its Chino Basin pumping rights to Cucamonga Valley Water District, and Cucamonga also retains the 
option of taking delivery of its share of Fontana Union’s other water sources.  

Bear Valley Mutual Water Company 

Bear Valley Mutual Water Company (Bear Valley Mutual) was formed in 1903 by the citrus growers 
of the Redlands/Highland area to ensure a dependable water supply under their control. Bear 
Valley Mutual has pre-1914 water rights to the first 88 cubic feet per second (cfs) of surface flow of 
the SAR. Bear Valley Mutual has appropriative rights on Bear Creek and a storage right in Big Bear 
Lake, as well as ownership of all the water inflow to the lake. 

Beaumont-Cherry Valley Water District 

Beaumont-Cherry Valley Water District was formed in 1919 under the Wright Act of 1897 (Water 
Code Section 20000, et seq.), and serves approximately eight square miles located in Riverside and 
San Bernardino Counties. Beaumont-Cherry Valley Water District owns approximately 2,800 acres 
along Little San Gorgonio and Noble Creeks and holds pre-1914 water rights to both streams, which 
amounts to 3,000 miner’s inches of water (approximately 45,000 AF of water). The District has 20 
wells in the Beaumont and Edgar Canyon Basins and currently serves about 30,000 consumers 
through 9,000 metered connections.  

Big Bear Municipal Water District 

Big Bear Municipal Water District (Big Bear Municipal) was formed in 1964 by the people of Big 
Bear Valley with the express purpose of stabilizing the level of Big Bear Lake. In January 1977, as a 
result of a stipulated judgment, Big Bear Municipal purchased title to the dam, reservoir lands lying 
beneath the lake, and the surface recreation rights to Big Bear Lake. As discussed above, Bear Valley 
Mutual has ownership rights to all water entering Big Bear Lake. 

Big Bear Municipal is responsible for the following: 

• Stabilization of the level of Big Bear Lake by managing the amount of water released to Bear 
Valley Mutual 

• Watershed/water quality management 

• Recreation management 

• Wildlife habitat preservation and enhancement 

• Bear Valley Dam and Reservoir maintenance 

The stipulated judgment allows Big Bear Municipal to maintain a higher water level in the lake by 
delivering water to Bear Valley Mutual from an alternate source of water instead of from the lake. 
This alternate source of water is sometimes referred to as in-lieu water and mainly comes from the 
SWP. If Big Bear Municipal does not wish to purchase in-lieu water, it must deliver water from the 
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lake to satisfy Bear Valley Mutual Water Company’s demands. Studies performed for Bear Valley 
Mutual have estimated average lake releases to be 4,279 AFY. 

City of Colton Public Utilities Department 

The City of Colton’s Public Utilities Department (Colton Public Utilities) provides water, wastewater 
and electrical services within the City of Colton. Water sources include groundwater from the 
Riverside North Basin, Rialto-Colton Basin and Bunker Hill Basin. Colton Public Utilities serves 
water to approximately 48,000 customers. 

City of Loma Linda 

The City of Loma Linda obtains groundwater from within the Bunker Hill subbasin area. Production 
facilities include eight production wells, four above-ground steel reservoirs, and two in ground pre-
stressed concrete storage reservoirs, with a combined storage capacity of 14.9 million gallons. The 
reservoirs provide storage to the city's five different pressure zones. There are eight pressure-
reducing stations in the distribution system that lower water pressure from one zone to another to 
provide constant regulated pressure. To transfer water between zones, there are five booster 
stations located in the different zones. Loma Linda also has two “emergency” connections to the 
City of San Bernardino and one to the City of Redlands to meet its supplemental needs. The city’s 
population is approximately 23,600 people. Loma Linda also provides wastewater service. 

City of Rialto 

Residents of the City of Rialto (Rialto) obtain water from three purveyors:  the Utilities Department 
of the City of Rialto, West Valley, and Fontana Water Company. Rialto provides water service for 
approximately 12,000 connections. Generally, these are the more developed portions of the city 
(West Valley provides the water in the remaining areas). 

Rialto obtains water from the Rialto-Colton groundwater subbasin, Lytle Creek Groundwater 
subbasin, SBBA, and the “Chino wells”, the latter of which are not located within the adjudicated 
boundaries of Chino Basin. In recent years, most of these sources have been impacted by 
groundwater contamination, including perchlorate contamination of the Rialto-Colton subbasin and 
the Chino wells. Rialto has adopted a “zero tolerance” policy for perchlorate, meaning that it will not 
serve water with any perchlorate even the water meets all of the public health standards. Rialto has 
installed treatment systems on some wells and is pursuing installation of additional treatment 
systems. In 2003, the City of Rialto declared a water shortage emergency in accordance with 
California Water Code Sections 350-359. Rialto operates wastewater service within the city and has 
recently initiated deliveries of recycled water to the California Department of Transportation. 
Surface water treatment of Lytle Creek water is provided by a treatment plant operated by West 
Valley. Rialto owns a portion of the capacity of that plant. 

Fontana Water Company 

Fontana Water Company, a division of San Gabriel Valley Water Company, is a public utility 
regulated by the California Public Utilities Commission. Fontana Water Company’s service area 
covers approximately 52 square miles with boundaries including the San Gabriel Mountains to the 
north and the Riverside County Line to the south. Fontana Water Company serves most of the City 
of Fontana and parts of Rancho Cucamonga, Ontario, and Rialto. Fontana Water Company serves a 
population of approximately 210,300 people with over 45,000 active service connections. Each year 
Fontana Water Company produces between 45,000 – 50,000 AF of water from water supply 
sources that include surface water from Lytle Creek and SWP water, which is treated at Fontana 
Water Company’s Sandhill Water Treatment Plant and groundwater from the Lytle, Rialto, No-
Man’s Land, and Chino Basins. Fontana Water Company diverts and receives Lytle Creek surface 
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water and produces groundwater in the Lytle, Rialto, and No-Man’s Land Basins as an agent for 
Fontana Union, which holds extensive water rights to these sources of supply pursuant to 
longstanding court judgments.  

Marygold Mutual Water Company 

Marygold serves customers generally located in the unincorporated community of Bloomington. 
Marygold obtains water from the Chino Basin through rights to the appropriative pool of Chino 
Basin and from the SBBA.  

Muscoy Mutual Water Company 

Muscoy Mutual Water Company (Muscoy) serves the majority of the unincorporated community of 
Muscoy. SBMWD serves the remainder of the Muscoy community. The community is located 
between the cities of San Bernardino and Rialto. All water produced by Muscoy is from the SBBA. 

Riverside Highland Water Company 

The Riverside Highland Water Company (Riverside Highland) serves both domestic and irrigation 
water in San Bernardino and Riverside Counties. Riverside Highland provides water to about 4,000 
service connections in the City of Grand Terrace located in the Riverside Mesa south of the Santa 
Ana River and a portion if the Highgrove area of Riverside County. Riverside Highland obtains 
water from the Lytle Creek subbasin, the SBBA, the Rialto-Colton subbasin, Riverside North and 
Riverside South Basins. 

Meeks & Daley Water Company 

The City of Riverside owns stock in several mutual water companies including the Meeks & Daley 
Water Company. Ownership interests in the Meeks & Daley Water Company entitle the City of 
Riverside to export rights of about 2,900 AF (or 38.6%) from the Bunker Hill Basin as of December 
2010. Meeks & Daley Water Company was incorporated on September 1, 1885, and is the successor 
company to three Mutual Water Companies - Meeks & Daley Water Company, Agua Mansa Water 
Company, and the Alta Mesa Water Company. Meeks & Daley Water Company provides water to the 
stockholders for agricultural purposes. To fund operating expenses, the company assesses all 
shareholders twice per year based on the number of shares owed on the date of the assessment. 

The company owns water rights in the Bunker Hill Basin and pumps water from a series of wells 
located within the basin, transporting this water through the Riverside and Gage Canals. At the end 
of the canal systems, Meeks & Daley Water Company operates a pipeline and pump station to 
deliver irrigation water to users in the southern portion of the City of Corona.  

With the construction of additional delivery facilities in 1996, Meeks & Daley Water Company 
began delivering water to the Orange County Water District under the Orange County Water 
Transfer Project, with water delivered to the SAR for storage behind Prado Dam and subsequent 
release and groundwater recharge downstream. Riverside owns 59 percent of the Gage Canal 
Company stock. This company owns surface water rights to the SAR. 

Other Water Purveyors in the Region 

Other water purveyors in the IRWM Region include: 

• South Mesa Water Company, which serves water to part of the City of Calimesa 

• Terrace Water Company services, which is an area located between the service areas of 
Colton Public Utilities and West Valley  

 Region Description | 2-15  

 



Upper Santa Ana River Watershed | Integrated Regional Water Management Plan 
  

 
• Western Heights Mutual Water Company, which serves the southeast portion of the City of 

Redlands and a portion of the City of Yucaipa 

• Eastwood Farms Community Water Users Association, which provides water to a small 
portion of the City of Highland 

• Arroyo Verde Mutual Water District, which provides water to a small portion of the City of 
Highland 

• Victoria Farms Mutual Water Company, which serves a population of approximately 1,000 

• Inland Valley Development Agency, a joint powers authority comprised of San Bernardino 
County and the Cities of San Bernardino, Colton, and Loma Linda 

• Devore Mutual Water Company, which serves an area near the intersection of Interstate 15 
and Interstate 215 

• Running Springs Water District, which serves the community of Running Springs 

• Arrowhead Park County Water District, which serves an area adjacent to the Running 
Springs Water District 

2.3.2 Flood Control Agencies 

San Bernardino County Flood Control District  

The SBCFCD was formed as a special district in April 1939 after the 1938 floods in the County of 
San Bernardino. The SBCFCD’s functions include flood protection from major streams, flood control 
planning, storm drain management, debris removal programs, right-of-way acquisition, flood 
hazard investigations, and flood operations. The SBCFCD has numerous Master Plans of Drainage 
for various areas within the county. A Master Plan of Drainage is a coordinated plan of flood control 
improvements for an area based on its future planned development that identifies existing flood 
control facilities that are inadequate to convey the 100-year peak storm flows, including needed 
improvements to existing facilities and new facilities that need to be constructed to provide an 
adequate level of flood protection. Since its inception, the SBCFCD has worked with United States 
Army Corps of Engineers (USACE) to develop federally funded major flood control facilities in the 
county. SBCFCD manages its activities through six physical flood control zones. The budget 
projections are also determined for each zone through an annual budget study with most of the 
zones also having a 10-year plan. SBCFCD is also participating with Inland Empire Utilities Agency 
and Chino Basin Water Conservation District on the Chino Basin Recharge Improvement Project.  

2.3.3 Other Water Related Entities 

Water Resources Institute/California State University, San Bernardino 

The Water Resources Institute/California State University San Bernardino (WRI-CSUSB) was 
established by the faculty senate in 1999. The senate and the university administration recognized 
that water is one of the most precious resources in its service area (San Bernardino and Riverside 
Counties) and set out to make water an area of distinction at this campus.  

The WRI-CSUSB operates an extensive water resource archive that includes maps; aerial 
photographs; newspaper articles; water and environmental reference books; and federal, State, and 
local government documents, studies, and reports. This archive is gradually being digitized to make 
it more accessible to users. It also includes water and environmental data and metadata, thus 
expanding the concept of an archive beyond the original concept of hard copies of old documents.  
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The WRI-CSUSB is an interdisciplinary center for research, policy analysis, and education. The full-
time staff is engaged in a variety of partnerships providing technical assistance to public and 
private water stakeholders. The WRI-CSUSB specializes in integrated watershed projects promoting 
land use practices that minimize the impact of development on watershed functions. The WRI-
CSUSB manages the Alluvial Fan Task Force for DWR by working with stakeholders in the 
watershed on resource-efficient guidelines for developing on alluvial fan floodplains. The WRI-
CSUSB assists the Local Government Commission with presenting the Ahwahnee Water Principles 
for Resource Efficient Land Use1 to elected officials and developers on the connection between land 
use and water. The WRI-CSUSB partners with California Resources Connection, Inc. on the Inland 
Empire Sustainable Watershed Program developing Green Building Practices and Model 
Ordinances to overcome obstacles in resource-efficient land use. 

Regents of the University of California 

The Regents have rights to water from the SBBA, which is used by the University of California 
Riverside (UCR). The water is delivered to UCR by the Riverside Public Utilities Department. 

2.4 Surface Hydrology 
Surface hydrology of the IRWM Region is comprised of the SAR and its tributaries. A number of 
surface reservoirs in the Region are operated primarily for agricultural and urban water use, but 
are also regulated for instream flows and recharge of groundwater basins. The following sections 
describe the surface hydrology of the Region. 

2.4.1 Natural Runoff 
Runoff records provide information on the characteristics of flow in the SAR and its tributaries. 
Such records are available for a number of stream gaging stations located on the mainstem of the 
SAR and throughout the SAR watershed. The SAR runoff records demonstrate the highly variable 
nature of river flow, with large floods and long periods of extremely low flow. Three gaging stations 
provide streamflow data for the Upper SAR. Mentone Gage (USGS record 11051500) is 
representative of SAR flow near Seven Oaks Dam. There are two other USGS gaging stations located 
downstream of Seven Oaks Dam, but within the Upper SAR basin—the “E” Street Gage (USGS Gage 
11059300) located in the City of San Bernardino at river mile (RM) 57.69 and the Metropolitan 
Water District Crossing Gage (Metropolitan Crossing) (USGS Gage 11066460) located at RM 45.7 
near Riverside Narrows. Table 2-1 provides the annual median, maximum, and minimum 
streamflow recorded at the Mentone, “E” Street, and Metropolitan Crossing gages (see Figure 1-1 
for gage locations). 

Table 2-1 : Upper SAR Median, Maximum, and Minimum Annual Flow (in AF) 

Gage Median Annual Flow Maximum Annual Flow Minimum Annual Flow 
Mentonea 10,913 204,812 9 
“E” Streetb 24,040 316,302 567 
Metropolitan Crossingc 77,600 355,000 21,000 
Source: USGS gage data. 
a USGS Gage 11051500. Period of record is WY 1911-12 through WY 2011-12. 
b USGS Gage 11059300. Period of record is WY 1938-39 through WY 1945-46, WY 1947-48 through 1953-54, WY 
1966-67 through WY 2011-12. 

1 The Ahwahnee Water Principles for Resource-Efficiency Land Use are a set of stewardship actions that cities 
and counties can take that reduce costs and improve the reliability and quality of water resources. 
www.lgc.org/about/ahwahnee/h2o-principles. 
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c USGS Gage 11066460. Period of record is WY 1969-70 through WY 2011-12. 

As exhibited in Table 2-1, flow in the SAR is highly variable from year to year. Flow in the SAR 
increases downstream due to inflows from tributaries, rising water2, and treated water from 
wastewater treatment plants (WWTPs). SAR flows at the “E” Street Gage include flows from Mill 
Creek and San Timoteo Creek but not from Lytle and Warm Creeks, which enter the SAR below the 
“E” Street Gage. SAR flows at the Metropolitan Crossing include inflows from Lytle and Warm 
Creeks, two large public WWTPs, and rising water. 

Flows in excess of about 70,000 AFY have a frequency of occurrence of only 13 percent at the River 
Only Mentone Gage, whereas this same flow has a frequency of occurrence of 62 percent at the 
Metropolitan Crossing Gage. Additionally, in the upstream areas, minimum annual streamflows are 
generally much smaller than minimum annual flows in the downstream areas.  

The largest monthly flows typically occurred in February and March, and the lowest monthly flows 
typically occurred between August and October. Although streamflow increases downstream, the 
timing of flows (i.e., when the monthly maximums and minimums occur) is similar to the timing of 
flows observed at the Mentone Gage.  

There are numerous tributaries that contribute flow to the mainstem of the SAR in the Region, 
including Mill Creek, City Creek, Plunge Creek (a tributary of City Creek), Mission Zanja Creek 
(located upstream of San Timoteo Creek), San Timoteo Creek, East Twin Creek, Warm Creek, and 
Lytle Creek (Figure 2-3). The flow (under 100-year flood conditions3) contributed by each of these 
tributaries is provided in Table 2-2. As a reference, during a 100-year flood event, Seven Oaks Dam 
would release up to 5,000 cfs (U.S. Army Corps of Engineers (USACE) 1988). 

Urbanization taking place in the valley areas of the SAR Basin has resulted in increased 
responsiveness of the basin to rainfall. The increase in impervious surfaces (such as roofs, roads, 
parking lots, etc.) and constructed drainages to remove surface water from urban areas has 
resulted in decreased groundwater infiltration and increased runoff from urban areas. These 
actions have reduced the lag time between peak rainfall and peak runoff (i.e., constructed drainage 
systems move water from the urban areas to the river faster than this water would move if the land 
was not developed). 

Table 2-2 : Tributary Flow Contribution to the SAR (100-Year Flood Event Discharge in cfs) 

Tributary Inflow River Mile 

Mill Creek 23,000 68.67 

City Creek & Plunge Creek (Combined) 16,460 62.87 

Mission Zanja Creek 6,100 59.08 

San Timoteo Creek 19,500 58.44 

East Twin Creek 18,000 58.14 

Lytle Creek & Warm Creek (Combined) 70,000 56.74 
Source:  USACE 2000 and SBCFCD 2013 

2 Rising water is used to describe noticeable increases in streamflow in reaches where a subsurface 
restriction forces groundwater to the surface.  
3 A flood as defined under the Standard Flood Insurance Policy is a general and temporary condition of partial 
or complete inundation of normally dry land areas from overflow of inland or tidal waters or from the 
unusual and rapid accumulation of runoff of surface waters from any source. A 100-year flood refers to a 
flood level with a 1 in 100 percent chance of being equaled or exceeded in any given year. 
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Figure 2-3: Creeks and Rivers in the IRWM Region 
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Redlands Wastewater Treatment Plant 

Compared to a basin without the influence of urbanization, the same rainfall occurring over an 
urbanized segment of the basin will result in higher peak discharges, a shorter lag-time to the peak 
discharge, and an overall larger volume of water entering the local drainage channels. Because the 
SAR watershed is experiencing rapid growth, increased urbanization of the basin is expected to 
continue; therefore, this trend in increased discharge and decreased lag times between peak rainfall 
and peak streamflow is expected to continue in the future. 

2.4.2 Imported Water 
Imported water from the SWP is available to the Region 
through the IRWM Region’s State Water Contractors: 
Valley District, the San Gorgonio Pass Water Agency and 
Metropolitan Water District of Southern California. Valley 
District is the fifth largest State Water Contractor, with an 
annual entitlement of 102,600 AF. Valley District lies on 
the East Branch of the California Aqueduct and takes 
delivery of SWP water at the Devil Canyon Power Plant. 
From this location, Valley District can deliver water to the 
west via the San Gabriel Valley Municipal Water District 
Pipeline (Valley District owns capacity in this pipeline) or 
to the east through the East Branch Extension of the SWP. 
The San Gorgonio Pass Water Agency is downstream of 
Valley District on the East Branch of the California Aqueduct.  

Water availability through the SWP is intermittent and subject to frequent shortages. As a result, 
Valley District’s “Rules for Service” require that all of its customers have a 100 percent backup for 
any amount of water they order from the SWP. 

2.4.3 Wastewater 
There are 14 publicly owned WWTPs located within the Region. Nine of these plants contribute to 
surface flow of the SAR. Between 1970 and 2012, the total volume of treated wastewater 
contributions to SAR flows increased from 44,000 AFY to 121,000 AFY, with a peak of 188,000 AF 
in 2004-2005 (SAR Watermaster 2013). 

Three wastewater treatment plants (Redlands, Beaumont, and Yucaipa) discharge to the SAR and 
its tributaries upstream of the City of San Bernardino, but these discharges generally do not flow 
continuously to the SAR at “E” Street (SAR Watermaster 2013). Two plants, the Rapid Infiltration 
and Extraction (RIX)4 WWTP in the City of Colton and the Rialto WWTP in the City of Rialto, 
discharge directly to the SAR via a discharge channel at RM 53.46. Wastewater discharges from 
these plants have hydraulic continuity to the SAR above Riverside Narrows. Combined wastewater 
discharge from these two plants has risen from around 22,700 AFY in water year 1970-1971 to 
44,745 AFY in water year 2011-2021 (SAR Watermaster 2013). The maximum wastewater 
discharge from these two plants occurred in water year 2000-2001 with 57,753 AF. The combined 
wastewater discharge is expected to increase to about 59,000 AFY, with both facilities operating at 
their respective design capacities (Table 2-3).  

 

4 The RIX WWTP went into operation in 1996 and provides tertiary treatment to all of the effluent from the 
Colton and San Bernardino Water Reclamation Plants. Prior to 1996, effluent from these plants entered the 
SAR just above and just below “E” Street, respectively. 
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Table 2-3: Treated Wastewater Discharged Directly to the SAR above Riverside Narrows 

Facility 
Current Discharge 

(AFY) 
Potential Future 
Discharge (AFY) 

RIX WWTP 37,966a 44,900 

Rialto WWTP 6,703a 14,200 

Total Discharges Directly to the SAR in the Region 44,669 59,000 
a Based on 2011/2012 water year data reported in the Thirty-Second Annual Report of the SAR Watermaster 
(SAR Watermaster 2013). 

Despite the likelihood that WWTP discharges will increase in the future, not all of the treated water 
may enter the SAR. Several cities and utilities are in the process of developing plans to recycle 
water for non-potable uses, which could decrease discharges to the river. For example, the City of 
San Bernardino is currently evaluating a program to sell approximately 10,000 AFY of tertiary 
effluent and use 15,000 AFY for recharge in the SBBA (of a total potential discharge of 
approximately 44,900 AFY) from the RIX facility. Valley District contracted with the City of San 
Bernardino to ensure that the RIX facility continues to release quantities of treated effluent to the 
SAR adequate to fulfill Valley District’s obligations to provide 15,250 AF of baseflow each year at 
the Riverside Narrows as called for in the Orange County Judgment.  

A number of other agencies have plans to improve recycled water production capacity and 
implement projects to use recycled water for non-potable uses in the future. Table 2-4 summarizes 
the proposed water recycling programs in the IRWM Region. 

Table 2-4: Upper Santa Ana River Water Agencies Recycling Water Programs 

Water Agency Recycling Plant Production 
Capacity Description 

Beaumont-Cherry Valley 
Water District 

City of Beaumont 
WWTP 4 MGD Expansion will upgrade production to 

8 mgd. 

Fontana Water Company IEUA Regional 
treatment Plant 4 7 MGD 

Fontana Water Company needs 
additional infrastructure to deliver 
recycled water in its service area. 

City of Redlands Municipal 
Utilities and Engineering 
Department 

City of Redlands 
WWTP 7.2 MGD 

Recycled water used for basin 
recharge, irrigation and industrial 
purposes. 

Rialto, City of & West 
Valley 

City of Rialto Water 
Treatment Plant 12.0 MGD 

Recycled water used for landscape 
irrigation on the I-10. City plans to 
expand use of recycled water. 

Riverside Public Utilities 
Riverside Regional 
Water Quality 
Control Plant 

40 MGD 
Applied for a change in permit to 
recycle up to 41,400 AFY. 

SBMWD 
San Bernardino 
Water Reclamation 
Plant 

0.75 MGD 

Construction of a tertiary plant at the 
existing San Bernardino Water 
Reclamation Plant to recycle water for 
landscape irrigation. 
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Water Agency Recycling Plant Production 
Capacity Description 

Yucaipa Valley Water 
District 

Henry N. Wochholz 
WWTP  6.7 MGD 

New plant at Oak Valley will increase 
total recycled water availability to 
12,000 AFY. 

SBMWD, City of Colton, 
City of Loma Linda, County 
of San Bernardino, and 
East Valley Water District 

RIX 40 MGD 

All the water from the RIX is currently 
released into the Santa Ana River. The 
City of San Bernardino is exploring 
selling part of its portion of the 
recycled water.  

 

Several agencies have constructed recycled water distribution systems, or are in the process of 
planning and constructing recycled water distribution systems. These systems are discussed below.  

Recycled Water Use in Beaumont-Cherry Valley Water District 

The Beaumont-Cherry Valley Water District has constructed a recycled water distribution system 
throughout its service area which is nearly complete. This distribution system is plumbed to supply 
recycled water to parkways, medians, parks, schools, and the like. The City and the Beaumont-
Cherry Valley Water District are negotiating an agreement in which the City would share its treated 
wastewater with the Beaumont-Cherry Valley Water District to use for non-potable purposes. In 
addition, the Beaumont-Cherry Valley Water District is negotiating with YVWD to purchase 
desalted recycled water for distribution for non-potable purposes.  

It is anticipated that the Beaumont-Cherry Valley Water District will come to agreement with one of 
these entities in the near future and that recycled water will be available in the near future in its 
service area, freeing up more potable water to meet current and projected demands. 

Recycled Water Use in City of Big Bear Lake Department of Water and Power and Big Bear City 
Community Services District 

The BBARWA investigated the feasibility of using advanced treated recycled water from its 
treatment plant as a supplemental source of artificial surface recharge to the aquifers in the 
Baldwin and Big Bear Lakes area of western San Bernardino County. BBARWA undertook the 
investigation to ensure that an adequate supply of safe water would exist to supplement the current 
potable supplies for the residents and visitors of the Big Bear Valley. This is important because the 
primary water supply is groundwater, which can be depleted when extraction exceeds natural 
recharge. Multiple options are being considered that would supply between 500 AFY and 2,000 AFY 
of recycled water for groundwater recharge. Currently, approximately 2,200 AFY of secondarily 
treated (recycled) water from the plant is being exported out of the Big Bear basins to Lucerne 
Valley via a pipeline. This recycled water has been identified as a potential supplemental supply to 
artificially recharge the ground water resources in the area. The water would be applied to 
spreading basins within the Baldwin and Big Bear Lakes area and, thus, would be a benefit by 
providing an assured supplemental recharge to the aquifers within the basins. 

During February 2006, BBARWA certified the Final Environmental Impact Report Prepared for the 
Recycled Water Master Plan Project and received and filed the Recycled Water Master Plan 
(Resolution No. R.01-2006). However it should be noted the BBARWA did not file a Notice of Intent 
following the Certification. Additional work/efforts will be dependent upon the local water agencies 
identifying a need for the recharge effort.  
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Recycled Water Use for Fontana Water Company  

Fontana Water Company is working cooperatively with the City of Fontana to design and construct 
the first phase of a recycled water program. Once recycled water becomes available and the 
necessary infrastructure is constructed, Fontana Water Company will be the purveyor of recycled 
water to those customers within its service area who can make use of such water. In the first phase 
of the recycled water program, Fontana Water Company will provide approximately 1,700 AF of 
recycled water to schools, parks, commercial customers, and Community Facilities Districts’ 
landscape irrigation locations in the southern portion of the City of Fontana within Fontana Water 
Company’s service area. Ultimate build-out in Fontana Water Company’s service area will enable 
Fontana Water Company to provide approximately 5,000 AF of recycled water. Fontana Water 
Company supports the use of recycled water where its use is appropriate and where recycled water 
is available. 

Recycled Water Use for City of Redlands Municipal Utilities and Engineering Department 

Beginning in 2005, most effluent from the City of Redland’s WWTP has met Title 22 standards for 
recycled water. In 2005, approximately 60 percent of the recycled water was used for industrial 
purposes, with the remainder used for groundwater recharge. The City of Redlands requires some 
new commercial development to provide dual plumbing for irrigation systems and to accommodate 
the use of recycled water as it becomes available. Through the use of financial incentives, the city 
expects industrial recycled water use to reach 3,000 AFY by 2020. 

Recycled Water Use for City of Rialto and West Valley Water District 

The City of Rialto is investigating the expansion of its existing tertiary treatment plant and 
reclaimed water system as a way to supplement the city’s water supply. The existing tertiary 
treatment plant wastewater flows are approximately 7.5 mgd (9,000 AFY). The city currently 
discharges the majority of its flows to the SAR, but is under no obligation to continue this practice.  

The City of Rialto has constructed facilities to provide the California Department of Transportation 
(Caltrans) with recycled water for 42,000 feet of landscape irrigation for Interstate-10. Caltrans has 
been using 1.0 mgd of recycled water during the summer months and 0.5 mgd during the winter for 
an annual total of 850 AF. Currently, there are no other users of the recycled water. 

Rialto recently prepared a Wastewater Master Plan that investigated recycled water systems as a 
way to supplement the city’s water supply and reduce the need to purchase water. The plan 
analyzed the feasibility of converting a currently unused water main that extends several miles up 
Riverside Avenue and identified potential landscape irrigation customers (San Bernardino Park, 
Convalescent Hospital, the Senior Center, a baseball field, and a recreation center). A Proposition 50 
grant funded the construction of recycled water lines that tie into the unused water main. The city 
is also investigating the use of package plants in the north end of the city and has identified 
potential users of recycled water that could result in approximately 2,250 AFY. 

All of the wastewater collection and treatment within the West Valley is handled by the City of 
Rialto. West Valley utilizes non-potable raw SWP water and decanted backwash water from the 
Oliver P. Roemer Water Filtration Facility to supply the El Rancho Verde Golf Course. Records show 
that the golf course consumed 1,357 AF in 2003. West Valley identified other additional potential 
users of recycled water that could result in approximately 3,700 AF of annual demand. Most of 
these new users are currently supplied with potable water. 

Recycled Water Use for City of Riverside 

The City of Riverside Public Works Department operates and maintains the Riverside Regional 
Water Quality Control Plant (RRWQCP). The daily average wastewater inflow to the RRWQCP is 34 
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mgd. Construction for an upgrade is currently underway to increase treatment plant capacity to 46 
mgd, with the final plant capacity to reach 52 mgd by 2024. The service area of the RRWQCP 
extends beyond the Riverside Public Utilities service area to include the areas served by Jurupa, 
Rubidoux, and Edgemont Community Services District. Tertiary-treated effluent (recycled water) is 
discharged into the SAR.  

The SWRCB approved Order WR 2008-0024 in May 2008, in which RRWQCP is required to 
discharge 25,000 AFY, compared to previous minimum discharge requirements of 15,250 AFY per 
the 1968 Prado Settlement. This order changed the place of use and purpose of use of a portion of 
the treated wastewater discharged into the SAR requested through Wastewater Change Petition 
WW-0045 as follows: 

• Change of Place of Use: The Order expanded the place of use to include areas within the 
City’s limits, the City’s water service area boundary, and within the boundary of the 
Jurupa Area Plan to reflect diversion of treated wastewater to recycled water use sites. 
The point of discharge to the SAR remained the same. 

• Change of Purpose of Use: The Order modified the purpose of recycled water use to 
include municipal, industrial, and agricultural purposes. 

Recycled Water Use for San Bernardino Municipal Water Department 

The SBMWD operates the San Bernardino Water Reclamation Plant serving the cities of San 
Bernardino, Highland, and Loma Linda, property that was formerly Norton Air Force Base, East 
Valley, Patton State Hospital, and portions of the unincorporated areas of San Bernardino County. 
All the wastewater at the San Bernardino Water Reclamation Plant is treated to the secondary level. 
The secondary-treated effluent is sent to the RIX Facility and treated to tertiary levels, then 
released into the SAR. In mid-2006, the San Bernardino Water Reclamation Plant re-activated its 
tertiary treatment facility and diverts approximately 0.75 mgd or 840 AFY of water from the 
influent stream to RIX for treatment to Title 22 standards for landscaping applications at the City of 
San Bernardino Municipal Golf Course and Caltrans located adjacent to Interstate 215. SBMWD 
estimates that in the future, the reclamation plant’s service area will be able to potentially recycle 
an additional 2.25 mgd or 2,519 AFY of water for use within its service area (SBMWD 2005). Valley 
District and SBMWD are initiating a master plan study to evaluate the treatment of more secondary 
effluent at the existing water reclamation plant, reducing flows to the RIX. For additional planned 
recycling by San Bernardino, see the RIX Facility section below. 

Recycled Water Use for Yucaipa Valley Water District  

YVWD treats recycled water meeting Title 22 requirements through its Henry N. Wochholz 
Wastewater Treatment Facility. Currently, treated effluent is conveyed through a land outfall and 
discharged to San Timoteo Creek. Three customers along the existing land outfall are receiving 
recycled water for irrigation purposes. Dual plumbing is being installed in new developments. 
Delivery amounts are expected to grow to about 6,700 AF by 2020 or about 24 percent of total 
agency water demands. Ultimately, YVWD expects to deliver about 8,000 AFY of recycled water 
(YVWD 2005). 

In addition, a new water reclamation plant (WRP) is planned to serve the Oak Valley development. 
This WRP will provide both wastewater treatment and a source of recycled water for the Oak Valley 
area. The Yucaipa Wastewater Master Plan identifies the capacity of the new WRP at 4 mgd 
required to serve the needs of Oak Valley and other areas of the district from where wastewater 
could flow by gravity to the new WRP. Based on the projected capacities contained in the Yucaipa 
Wastewater Master Plan for both treatment plants, there are approximately 11 mgd of wastewater 
available for recycling (YVWD 2005). 
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2.4.4 Surface Water Quality 
The IRWM Region is within the boundaries of the SARWQCB. The SARWQCB has divided the 
mainstem of the SAR into six reaches. Reaches 1 through 6 have reach numbers beginning at the 
Pacific Ocean and increasing upstream. Reaches 3 through 6 are located in the Upper SAR 
watershed. These reaches are described in more detail below, from upstream to downstream.  

Reach 6 (River Mile (RM) 70.93 and Above)  

This reach includes the river upstream of Seven Oaks Dam where flows consist largely of snowmelt 
and storm runoff and water tends to be of excellent quality (SARWQCB 1995).  

Reach 5 (RM 70.93 to RM 57.68)  

This reach extends from Seven Oaks Dam to the Bunker Hill Dike (San Jacinto fault), which marks 
the downstream edge of the Bunker Hill groundwater basin. This reach tends to be dry except 
during storm flows. The lower end of this reach sometimes has rising groundwater and includes the 
San Timoteo Creek, which flows on an intermittent basis (SARWQCB 1995). 

Reach 4 (RM 57.68 to RM 49.00)  

This reach includes the SAR from Bunker Hill Dike downstream to Mission Boulevard Bridge in 
Riverside. The bridge is the upstream limit of rising groundwater resulting from the constriction at 
Riverside Narrows. Until about 1985, most water in the reach percolated to the local groundwater 
leaving the lower part of the reach dry. However, flows in the lower end of this reach may now 
intermittently contain rising groundwater, RIX and Rialto Discharge, and flows from San Timoteo 
Creek. 

Reach 3 (RM 49.00 to RM 30.50)  

This reach includes the SAR from Mission Boulevard Bridge in Riverside to Prado Dam. At the 
Riverside Narrows, rising groundwater feeds several small tributaries including Sunnyslope 
Channel, Tequesquite Arroyo, and Anza Park Drain (SARWQCB 1995).  

Water Quality Issues 

Water quality within the Upper SAR watershed is addressed through several plans, regulations and 
guidelines including the Water Quality Control Plan for the Santa Ana River Basin (Basin Plan), 
which includes beneficial use designations and water quality objectives. Those water bodies not 
meeting the Basin Plan water quality objectives and determined to have beneficial uses are listed 
on the State’s 303(d) list of impaired water bodies, and require a TMDL to be developed. Table 2-5 
shows the water bodies in the Upper SAR watershed that are listed on the State’s 303(d) list for 
water quality impairments. 

The SARWQCB states that the quality of the SAR is a function of the quantity and quality of the 
various components of the flows (SARWQCB 1995). Three components make up the flow of the 
water in the SAR: (1) storm flows, (2) baseflow, and (3) non-tributary flow. The relative proportion 
of these components varies throughout the year. 

The first component, storm flows, results directly from rainfall, usually occurring between the 
months of December and April. Much of the rainfall and surface water runoff from the storms is 
captured and percolated into the groundwater basins. The quality of storm flow water is highly 
variable. 
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Table 2-5: 303(d) Listed Water Bodies in the Upper SAR 

Water Body Impairments 

Big Bear Lake Mercury, Noxious Aquatic Plants, Nutrients, PCBs 
Grout Creek Nutrients 

Knickerbocker Creek Pathogens 
Lytle Creek Pathogens 

Mill Creek, Reach 1 Pathogens 
Mill Creek, Reach 2 Pathogens 

Mountain Home Creek Pathogens 
Mountain Home Creek, East Fork Pathogens 

Rathbone (Rathbun) Creek Cadmium, Copper, Nutrients, Sediment/ Siltation 
Santa Ana River, Reach 6 Cadmium, Copper, Lead 
Santa Ana River, Reach 4 Pathogens 
Santa Ana River, Reach 3 Copper (wet weather only), Lead, Pathogens 

Summit Creek Nutrients 

Two TMDLs have been adopted to address the above impairments in the Upper SAR. 

• TMDLs for Bacterial Indicators in the Middle Santa Ana River Watershed (February 3, 
2005): Addresses pathogens in the Santa Ana River, Reach 3. 

• Nutrient TMDL for Dry Hydrological Conditions for Big Bear Lake (April 21, 2006): 
Addresses nutrients in Big Bear Lake. 

Baseflow makes up the second component of water flow in the SAR, a large portion coming from the 
discharge of treated wastewater into the river in addition to rising groundwater in the basin. This 
baseflow includes the non-point source discharges as well as the uncontrolled and unregulated 
agricultural and urban runoff. Water quality objectives are set in relation to the baseflow in the 
river, not to the total flow in the river (see Table 2-6). The intent of these objectives is to protect the 
river’s groundwater recharge beneficial use. Compliance with these objectives is verified by annual 
measurement of the baseflow quality. 

The quantity and quality of baseflow is most consistent during the month of August. At that time of 
year, the influence of storm flows and non-tributary flows is at a minimum and volumes of rising 
water and non-point source discharges tend to be low. The major component of baseflow in August 
is municipal wastewater. For these reasons, this period has been selected by the SARWQCB as the 
time when baseflow will be measured and its quality determined. To determine whether the water 
quality and quantity objectives for baseflow in Reach 3 of the SAR are being met, the SARWQCB 
collects a series of grab and composite samples during August of each year. The results are 
compared with the continuous monitoring data collected by USGS and data from other sources. 
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Table 2-6: SAR Basin Surface Water Quality Objectives (WQO)a 

Inland Surface Streams 
Upper SAR Basin 

Water Quality Objectives  
milligrams per liter (mg/L) 

Total 
Dissolved 

Solids 
(TDS) 

Hardness 
(CaCO3) 

Sodium 
(Na) 

Chloride 
(Cl) 

Total 
Inorganic 
Nitrogen 

 (TIN)b 
Sulfate 
(SO4) 

Chemical 
Oxygen 
Demand 

(COD) 
Reach 2 - 17th Street in 
Santa Ana to Prado Dam  650c --- --- --- --- --- --- 

Reach 3 - Prado Dam to 
Mission Blvd. - Baseflow  700 350 110 140 102 150 30 

Reach 4 - Mission Blvd. 
in Riverside to San 
Jacinto Fault  

550 --- --- --- 10 --- 30 

Reach 5 - San Jacinto 
Fault in San Bernardino 
to Seven Oaks Dam  

300 190 30 20 5 60 25 

Reach 6 - Seven Oaks 
Dam to Headwaters  200 100 30 10 1 20 5 

Source:  SARWQCB 1995 
a A number of amendments to the WQOs of the Basin Plan have been proposed. However, these proposed 
amendments do not include changes to the WQOs applicable to Reaches 3 through 6 of the SAR (SARWQCB 2004). 
b Total nitrogen, filtered sample.  
c Five-year moving average. 

The SARWQCB sets discharge requirements on wastewater discharges, the major source of 
baseflow in the SAR. Waste discharge requirements are developed on the basis of the limited 
assimilative capacity of the river. Non-point source discharges, generally from urban runoff and 
agricultural tailwater, are regulated by requiring compliance with Best Management Practices 
(BMPs), where appropriate. 

The third component of flow in the SAR that influences water quality is characterized by the 
SARWQCB as non-tributary flow. Non-tributary flow is generally imported water released in the 
upper basin for recharge in the lower basin (SARWQCB 1995). 

Streams on the Santa Ana Basin generally have increasing dissolved minerals as one goes 
downstream. This effect is due to the fact that water is used, recycled, and used again. The 
magnitude or amount of TDS concentration rises with each use of water. Groundwater also enters 
basin streams in some reaches, and their sampling indicated that some of the highest TDS (and in 
some cases nitrates) may occur at sites on the valley floor that are dominated by rising 
groundwater (USGS 2006). Nitrate concentrations are higher in Santa Ana Basin streams receiving 
treated wastewater than in streams without treated wastewater. The principal source of nitrate is 
fertilizer from historic agricultural operations. 

Table 2-7 provides a summary of the available historical surface water quality data for TDS and 
nitrogen at points along the SAR (USGS 2007). 

Table 2-7: Average Historic Surface Water Quality for Locations on the SAR (1990-2001) 
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Water Quality Constituent 

Metropolitan 
Crossing Gage 

(Reach 3)a 

RIX-Rialto Effluent 
Outfall 

(Reach 4)a 

Mentone Gage 
(Reach 5)a 

TDS 560b 520c 230b 

TDS Basin Plan Objective by Reach 700 550 300 

Total Inorganic Nitrogen (TIN) 7.3b 8.5c 0.3b 

TIN Basin Plan Objective by Reach 10d 10 5 

Source: USGS gage data. Data for River Only Mentone Gage begins in October 1998. Data for Riverside Narrows 
Gage begins in August 1997. 
a  Proposed amendments to the Basin Plan do not include changes to the water quality objectives in Reaches 3 
through 6 of the SAR (SARWQCB 2004).  
b USGS 2004.  
c The TDS and TIN values assigned for RIX-Rialto are the maximum values that occurred during 2001-2002 as 
reported in Table 4.4-9 of the SBMWD RIX Facility Recycled Water Sales Program Preliminary Environmental 
Impact Report (PEIR), March 2003. 
d Total nitrogen, filtered sample.  

Imported Water Quality 

Water is imported to the IRWM Region from the Colorado River via the Colorado River Aqueduct 
(CRA), owned and operated by Metropolitan, and from Northern California via SWP facilities. The 
TDS level in the CRA water averages approximately 700 mg/L and, during drought years, can 
increase to above 900 mg/L (Metropolitan and USBR 1999). Salinity projections for wet year 
conditions show TDS values between 650 and 800 mg/L (Metropolitan and USBR 1999). SWP 
water is suitable for most beneficial uses due to its low TDS levels of 200 to 300 mg/L (DWR 
2003a). However, TDS levels of SWP water can vary due to drought conditions, flood events, 
reservoir management practices, and salt input from local streams. 

In order to protect water quality impacts from imported water, the “Cooperative Agreement to 
Protect Water Quality and Encourage the Conjunctive Uses of Imported Water in the Santa Ana 
River Basin” was signed in 2007 by the SARWQCB, and the City of Corona, City of Riverside, Eastern 
Metropolitan Water District, Elsinore Valley Metropolitan Water District, Orange County Water 
District, Valley District, the San Gorgonio Pass Water Agency, and Western (Recharge Parties). 

This order states that long-term conjunctive use of groundwater in the Region requires that the 
quality of water in groundwater basins in the region be managed to meet the water quality 
objectives for nitrogen and TDS (collectively, the Salinity Objectives) adopted by the SARWQCB in 
the 1995 Water Quality Control Plan for the Santa Ana River Basin, as amended in 2004 by R8- 
2004-0001 (Basin Plan). 

The parties that recharge imported water within the Santa Ana Region (Recharging Parties) agree 
to collect, compile, and analyze the TIN/TDS water quality data necessary to determine whether the 
intentional recharge of imported water in the region may have a significant adverse impact on 
compliance with the Salinity Objectives within the Region.  

This agreement provides a framework for groundwater recharge of imported water and will 
facilitate conjunctive management in the region while protecting water quality. A copy of the 
agreement is presented in Appendix B. 
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2.5 Groundwater Systems and Management 
The IRWM Region lies on the south slope of the Transverse Ranges Geologic Province. The 
Transverse Ranges are an east-west trending series of steep mountain ranges and valleys. The east-
west structure of the Transverse Ranges is oblique to the normal northwest trend of coastal 
California, hence the name Transverse. The province extends offshore to include San Miguel, Santa 
Rosa, and Santa Cruz Islands. Its eastern extension, the San Bernardino Mountains, has been 
displaced to the south along the San Andreas Fault. Intense north-south compression is squeezing 
the Transverse Ranges. As a result, this is one of the most rapidly rising regions on Earth. 

2.5.1 Groundwater Basin Descriptions 
DWR Bulletin 118 maps four groundwater basins within the IRWM Region. These basins include 
the Upper Santa Ana Valley, Bear Valley, Big Meadows Valley, and Seven Oaks Valley groundwater 
basins. The last three basins are small, with a combined storage capacity of approximately 66,000 
AF. The Upper Santa Ana Valley Groundwater Basin consists of nine subbasins:  Bunker Hill, Rialto-
Colton, Riverside-Arlington, San Timoteo, San Jacinto, Cajon, Yucaipa, Chino, and Cucamonga. 
Cucamonga subbasin is entirely outside this Region and will not be discussed in the plan. Very small 
portions of the Chino and San Jacinto subbasins are within the Region. Because of the small 
contribution of these two subbasins in overall groundwater management of the Region, they are not 
discussed in the IRWM Plan. Portions of the San Timoteo and Riverside-Arlington subbasins are 
within the Region, while Bunker Hill, Rialto-Colton, Yucaipa, and Cajon subbasins are entirely 
within the Region. Bunker Hill subbasin along with the locally recognized Lytle Creek subbasin, 
form the San Bernardino Basin Area (SBBA). The SBBA is the focus of this IRWM Plan and plays a 
central role in the water supply for communities within the Region. Brief descriptions of the 
groundwater basins and subbasins in the Upper SAR watershed are presented below. The storage 
capacities of the basins and subbasins are listed in Table 2-8 and the locations are shown in Figure 
2-4. 

Table 2-8: Groundwater Basins in Upper Santa Ana Region 

Bulletin 118-Defined 
Groundwater Basin 

DWR 
Groundwater 
Basin Number 

Surface Area 
(acres) 

Groundwater 
Storage Capacity  

(thousand AF) 
Upper Santa Ana Valley: 8-02   
 Bunker Hill Subbasin 8-02.06 89,600 5,976 
 Cajon Subbasin 8-02.05 23,200 — 
 Rialto-Colton Subbasin 8-02.04 30,100 2,517 
 Riverside-Arlington Subbasin 8-02.03 58,600 243 
 San Timoteo Subbasin 8-02.08 73,100 2,010 
 Yucaipa Subbasin 8-02.07 25,300 808 
Bear Valley 8-09 19,600 42 
Big Meadows Valley 8-07 14,200 10 
Seven Oaks Valley 8-08 4,080 14 

In some cases, the locally defined groundwater basins boundaries are different than those 
described in Bulletin 118, as shown in Figure 2-4. The remainder of the groundwater discussion 
will be focused on locally recognized basin boundaries. 

2-30 | Description of the Integrated Regional Water Management Plan Area  

 



Integrated Regional Water Management Plan | Upper Santa Ana River Watershed 
  

 
Figure 2-4: Groundwater Basins in the IRWM Region 
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San Bernardino Basin Area 

The 1969 Western-San Bernardino Judgment defines an area known as the SBBA. This area is 
defined as the “…area above Bunker Hill Dike [San Jacinto fault], but excluding certain mountainous 
regions and the Yucaipa, San Timoteo, Oak Glen and Beaumont Basins” (Figure 2-5). The SBBA 
traditionally refers to two groundwater subbasins – Bunker Hill and Lytle Creek.  

Bunker Hill subbasin is the largest subbasin in the Upper SAR watershed. The basin is bordered on 
the northwest by the San Gabriel Mountains and Cucamonga fault zone; on the northeast by the San 
Bernardino Mountains and San Andreas Fault zone; on the east by the Banning fault and Crafton 
Hills; and on the south by a low, east-facing escarpment of the San Jacinto fault and the San Timoteo 
Badlands.  

Lytle Creek subbasin is not mapped in DWR Bulletin 118; however, the subbasin is an integral part 
of the Upper Santa Ana Valley Groundwater Basin and a major recharge area for both the Bunker 
Hill and Rialto-Colton subbasins. The Lytle Creek subbasin is adjoined on the west by the Rialto-
Colton subbasin along the Lytle Creek fault, and on the east and southeast by the Bunker Hill 
subbasin along the Loma Linda fault and Barrier G. The northwestern border of the subbasin is 
delineated by the San Gabriel Mountains, and runoff from the mountains flows south/southeast 
through Lytle and Cajon Creeks into the basin. Historically, local agencies have recognized Lytle 
Creek subbasin as a distinct groundwater subbasin. It is important to note that the water rights in 
Lytle Creek are set forth in long-standing court judgments governing the rights of the parties in that 
basin.  

The Lytle Creek subbasin contains Lytle Creek, with extensive headwaters in the adjacent mountain 
areas and a river channel comprised of deep, porous alluvial deposits. Sediments within the Lytle 
subbasin are, for the most part, highly permeable, and the aquifer has a high specific yield. Water 
levels in the Lytle Creek subbasin have fluctuated in excess of 200 feet over relatively short periods 
(less than 5 years) and in select wells (e.g., Fontana Water Company’s Well F34A).  

The entire SBBA has a surface area of approximately 141 square miles or 90,000 acres and lies 
between the San Andreas and San Jacinto faults. The numerous faults surrounding the SBBA impede 
the movement of groundwater and produce springs and a high water table in several areas. The 
SBBA is uniquely constrained by shallow groundwater levels when the basin is too full, and causes a 
liquefaction hazard. The Pressure Zone, which is within the SBBA, is described in more detail in this 
chapter because of high groundwater levels that historically have been of concern in the IRWM 
Region.  

Estimates of the change in groundwater volume, or storage, in the SBBA are made annually by both 
Valley District and the SBVWCD. The SBBA has an estimated storage capacity of 5,976,000 AF. In 
general, the far eastern and northwestern portions of the Bunker Hill subbasin show the largest 
decreases in groundwater elevation, while the rest of the subbasin shows mostly stable or 
increasing elevations. 
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Figure 2-5: SBBA Basin Area and Faults 
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Figure 2-6: SBBA Pressure Zone 
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Groundwater in the Bunker Hill subbasin generally flows in a southwesterly direction from the San 
Bernardino Mountains to the Colton Narrows. The San Jacinto fault generally runs perpendicular to 
the groundwater flow and acts as a partial barrier resulting in water level differences across the 
fault. This phenomenon also contributes to the high groundwater located within the City of San 
Bernardino, commonly referred to as the Pressure Zone (Figure 2-6). In the past, water levels in the 
Pressure Zone were raised high enough to cause artesian conditions.5 

For the basin as a whole, there can be wide fluctuations in the average depth to groundwater from 
year to year, with annual changes as great as almost 40 feet. However, for the most part, annual 
changes register less than 20 feet (+ or -), with only six years exceeding this range. There are, 
however, noticeable variations in water movement across subbasins. 

Recharge to the Bunker Hill subbasin historically has resulted from infiltration of runoff from the 
San Gabriel and San Bernardino Mountains in areas where the upper confining member is absent or 
from the forebay area north of the pressure zone. The SAR, Mill Creek, and Lytle Creek contribute 
more than 60 percent of the total recharge to the groundwater system (USGS 1989). Lesser 
contributors include Cajon Creek, San Timoteo Creek, and most of the creeks flowing southward out 
of the San Bernardino Mountains. The subbasin is also replenished by deep percolation of water 
from precipitation and resulting runoff, percolation from delivered water, and water spread in 
streambeds and spreading grounds.  

Percolation from streams is the major source of recharge in the SBBA. Recharge occurs both in the 
stream channels and in nearby artificial recharge basins. As a result of the highly permeable river 
channel deposits and the artificial recharge operations, nearly all of the flow in the smaller streams 
is recharged to the upper and middle aquifers close to the mountain front. 

During floods, the major streams transmit large volumes of water over a short period, resulting in 
some surface water exiting the basin without contributing to groundwater recharge. Recharge to 
the SBBA also results from underflow (subsurface inflow), direct infiltration of precipitation, return 
flow, infiltration from underground sanitary sewer lines and storm drains, and artificial recharge of 
imported water. Total underflow for 1945 to 1998 averaged about 5,000 AFY (Danskin et. al. 2006). 
Annual inflow values have declined from a maximum of about 7,000 AF in 1945 to about 4,000 AF 
in 1998, predominately as a result of declining water levels in the Yucaipa subbasin. With the 
exception of unusually wet years, recharge from direct precipitation on the valley floor is minimal. 
An additional source of recharge is that derived from return flow of water pumped from and used 
locally within the SBBA, estimated at 30 percent (Hardt and Hutchinson 1980). 

Groundwater discharge from the SBBA occurs from (1) rising water, (2) subsurface outflow, and (3) 
groundwater extractions. Rising water primarily occurs in the lower reaches of Warm Creek, when 
groundwater rises above the level of the ground surface or channel bottom and contributes to 
surface flows. The quantity of groundwater discharge into the creek for the period 1945 to 1992 
was determined to be highly variable, with a maximum discharge exceeding 40,000 AFY and a 
minimum discharge of zero for 16 consecutive years, from 1963 to 1978 (Danskin et al).  

Subsurface outflow occurs in the vicinity of the SAR at the Colton Narrows and where Lytle Creek 
emerges from the San Gabriel Mountains. In the vicinity of the SAR at the Colton Narrows, 
subsurface outflow was estimated to range from 14,300 to 23,700 AFY for the period 1936 to 1949. 
Subsurface outflow north of Barrier J was estimated to be between 2,700 and 4,200 AFY during 
water years 1935 to 1960 (DWR 1970b; Dutcher and Garrett 1963). 

While streamflow and subsurface outflow contribute to basin discharge, groundwater extraction is 
the primary discharge of groundwater from storage. Extracted water is used for agricultural, 

5    Conditions where groundwater levels rise above the land surface in confined aquifers. 
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municipal, and industrial purposes. Most pumping is located near major streams, including the SAR, 
Lytle Creek, Warm Creek, and East Twin Creek. As the area has become urbanized, the quantity of 
agricultural pumping has declined considerably, presently accounting for less than 20 percent of 
the gross pumping (Danskin et al. n.d.). However, overall pumping has increased in the basin due to 
increased pumping for municipal and industrial purposes. Prior to 1940, gross pumping in the 
basin was less than 110,000 AFY, while current pumping has reached as high as about 209,500 AFY 
(Western-San Bernardino Watermaster 2012). 

As the SBBA is the largest groundwater basin in the IRWM Region, a considerable amount of effort 
has gone into the management of this important resource. The Western-San Bernardino 
Watermaster provides a careful accounting of the SBBA on an annual basis. If pumping in the area 
exceeds the safe yield of the basin, then water must be imported to offset the amount exceeding the 
safe yield. If pumping in the area is below the safe yield, then the basin accrues “credits” in a like 
amount. The representative entities for the Western Judgment are Valley District and Western. 
Valley District is solely responsible for providing replenishment of the SBBA if cumulative 
extractions exceed the cumulative safe yield. The IRWM Plan’s objectives, strategies and projects 
serve as recommendations that are used by the two Boards of Directors to manage the SBBA. 

Storage of imported water during wet years also helps the Valley District Board of Directors achieve 
its objective of importing all of Valley District’s available SWP entitlement water into southern 
California. In 2008, the Valley District Board directed its staff to work with the Basin Technical 
Advisory Committee (BTAC) on a storage program that would store water in wet years for later use 
during dry years. 

A regional water management plan is prepared each year by the BTAC that includes 
recommendations for basin management and utilization of water resources. This plan is forwarded 
onto the two agencies that make up the Western-San Bernardino Watermaster for review and 
approval:  Valley District and Western.  

Rialto-Colton Subbasin 

The Rialto-Colton subbasin underlies a portion of the upper Santa Ana Valley in southwestern San 
Bernardino County and northwestern Riverside County. This subbasin is about 10 miles long and 
varies in width from about 3.5 miles in the northwestern part to about 1.5 miles in the southeastern 
part. The Rialto-Colton subbasin is bounded to the north east by Lytle Creek subbasin and to the 
southwest by a small unadjudicated subbasin known as “No Man’s Land”. The SAR cuts across the 
southeastern part of the basin. The basin generally drains to the southeast, toward the SAR. Warm 
Creek and Lytle Creek join near the southeastern boundary of the basin and flow to meet the SAR 
near the center of the southeastern part of the subbasin.  

The principal recharge areas are Lytle Creek, Reche Canyon in the southeastern part of the 
subbasin, and the SAR in the south-central part of the subbasin. Lesser amounts of recharge are 
provided by percolation of precipitation to the valley floor, underflow, and irrigation and septic 
returns (DWR 1970, Wildermuth 2000). Underflow occurs from fractured basement rock (DWR 
1970, Wildermuth 2000) and through the San Jacinto fault in younger SAR deposits at the south end 
of the subbasin (Dutcher and Garrett 1958) and in the northern reaches of the San Jacinto fault 
system (Wildermuth 2000). Artificial recharge is also used to maintain basin levels, and will be 
discussed later in this section. 

Cajon Subbasin 

The Cajon subbasin underlies Cajon Valley and Lone Pine Canyon, mostly in Cajon Pass, which is the 
boundary between the San Gabriel and San Bernardino Mountains. This subbasin is bounded by the 
Upper Mojave River Valley Groundwater Basin on the north along a surface drainage divide and the 
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Bunker Hill subbasin of the Upper Santa Ana Valley Groundwater Basin on the south. Cajon and 
Lone Pine Creeks drain the valley southward as tributaries to the SAR. The San Andreas Fault zone 
crosses the southern part of the subbasin and cuts up Lone Pine Canyon. Springs are found along 
the trace of the fault zone indicating it is a barrier to groundwater.  

Riverside-Arlington Subbasin 

The Riverside-Arlington subbasin underlies part of the SAR Valley in northwest Riverside County 
and southwest San Bernardino County. The subbasin includes the Riverside North subbasin which 
is the portion of the Riverside subbasin in San Bernardino County. The northeast boundary of the 
Riverside-Arlington subbasin is formed by the Rialto-Colton fault, and a portion of the northern 
boundary is a groundwater divide beneath the community of Bloomington. The SAR flows over the 
northern portion of the subbasin.  

The Rialto-Colton fault to the northeast separates the Riverside-Arlington subbasin from the Rialto-
Colton subbasin. The fault is a barrier to groundwater flow along its length, especially in its 
northern reaches (Wildermuth 2000). A groundwater divide in the alluvium separates the 
Riverside portion from the Arlington portion of the subbasin (DPW 1934). The Riverside-Arlington 
subbasin is replenished by infiltration from SAR flow, underflow past the Rialto-Colton fault, 
intermittent underflow from the Chino subbasin, return irrigation flow, wastewater discharge, and 
deep percolation of precipitation (DPW 1934, Wildermuth 2000). 

San Timoteo Subbasin 

The San Timoteo subbasin underlies Cherry Valley and the City of Beaumont in southwestern San 
Bernardino and northwestern Riverside Counties. The surface is drained by Little San Gorgonio 
Creek and San Timoteo Canyon to the SAR. Groundwater is replenished by subsurface inflow and 
percolation of precipitation, runoff, wastewater discharge, and imported water. Runoff and 
imported water are delivered to streambeds and spreading grounds for percolation (DWR 1967a, 
1970). The San Timoteo subbasin is not adjudicated, and reliable estimates of total groundwater 
extractions are not available. However, because water table elevations within the San Timoteo 
Subbasin have not declined, it’s assumed that long-term pumping within the basin is less than long-
term average recharge. 

Yucaipa Subbasin 

The Yucaipa subbasin underlies the southeast part of San Bernardino Valley. The average annual 
precipitation ranges from 12 to 28 inches. This part of the San Bernardino Valley is drained by Oak 
Glen, Wilson, and Yucaipa Creeks south and west into San Timoteo Wash, a tributary to the SAR.  

Dominant recharge to the subbasin is from percolation of precipitation and infiltration within the 
channels of overlying streams, particularly Yucaipa and Oak Glen Creeks; underflow from the 
fractures within the surrounding bedrock beneath the subbasin; and artificial recharge at spreading 
grounds. Four artificial recharge facilities with a total capacity of about 56,500 AFY were noted in 
1967 (DWR 1967b). By increasing the spreading acreage along Oak Glen Creek by 25 to 50 acres, 
the capability exists to spread 7,000 to 14,000 AF of surface water annually to recharge the Yucaipa 
subbasin (YVWD 2000a).  

The Yucaipa subbasin is not adjudicated; however, a groundwater management plan (AB 3030 
Plan) is underway to proscribe collective management of the subbasin. With ample storage, ability 
to recharge the basin by spreading surface waters and apparent flexibility in managing 
groundwater levels without subsidence problems, the Yucaipa subbasin could be conjunctively 
managed both to meet normal annual demands and to meet water resource needs in the event of a 
drought and curtailment or loss of inconsistent surface water supplies, resulting in a highly reliable 
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water supply. Current goals are to secure agreements to not pump beyond the safe yield of the 
basin, supplementing supplies with imported surface. 

Bear Valley Groundwater Basin 

This groundwater basin underlies Bear Valley and is bound by the San Bernardino Mountains in 
southern San Bernardino County. Big Bear Lake, which lies in the western portion of the valley, 
receives runoff from Grout Creek to the northwest, Van Dusen Canyon to the northeast, Sawmill 
Canyon and Sand Canyon to the southeast, Knickerbocker and Metcalf Creek to the south, and North 
Creek to the southwest. Baldwin Lake, which is typically dry, lies in the northeast portion of the 
valley and receives occasional runoff from Van Dusen Canyon to the northwest and Shay Creek to 
the south (Geoscience 2001).  

A groundwater divide exists between Big Bear Lake and Baldwin Lake in the vicinity of the Big Bear 
Airport (Geoscience 1999). Faults are mapped, but it is not known if these are barriers to 
groundwater movement. Recharge of this basin is likely from percolation of precipitation and 
runoff and underflow from fractured crystalline rocks. 

Bear Valley Basin is not currently adjudicated, and is not currently in overdraft.  

Big Meadows Valley Groundwater Basin 

This basin underlies a mountain valley in the upper reach of the SAR. The basin is bounded on the 
west by Seven Oaks Valley Groundwater Basin along the Slide Peak fault (Rogers 1967) and 
elsewhere by the San Bernardino Mountains. The valley is drained by the SAR. The Slide Peak, Santa 
Ana, and San Gorgonio faults are mapped as cutting through basin materials (Rogers 1967); 
however, it is not known whether these faults impede groundwater movement. The Big Meadows 
Valley Basin Groundwater Basin is not currently adjudicated. 

Seven Oaks Valley Groundwater Basin 

This basin underlies a mountain valley in the upper reaches of the SAR. The basin is bounded on the 
east by Big Meadows Valley Groundwater Basin along the Slide Peak fault (Rogers 1967) and 
elsewhere by the San Bernardino Mountains. The Slide Peak and Santa Ana faults are mapped as 
cutting through basin materials (Rogers 1967); however, it is not known whether these faults 
impede groundwater movement. It’s assumed that recharge is derived principally from percolation 
of precipitation and stream flow in the SAR. The Seven Oaks Valley Groundwater Basin is not 
currently adjudicated. 

2.5.2 Recharge Area Programs 
Conjunctive use of surface water and groundwater is a long-standing practice in the IRWM Region. 
Part of the potable water used in the Region is imported from sources in the Sierra and Northern 
California through the SWP. Several reservoirs are operated primarily for the purposes of storing 
surface water for domestic and irrigation use, but groundwater basins are also recharged from the 
outflow of some reservoirs. The concept is to maintain streamflow over a longer period of time than 
would occur without regulated flow and thus provide for increased recharge of groundwater 
basins. Most of the larger basins in this Region are managed with many conjunctive use projects 
being developed to optimize and manage water supply. Numerous groundwater spreading grounds 
have been developed to recharge the groundwater basins when adequate surface water supply is 
available. Management of the water level in the SBBA, in general, and the Pressure Zone (see Figure 
2-6), in particular, is a focus of the groundwater management of the Region. 
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Storage Program 

Storage of imported water during wet years helps Valley District achieve the objective of importing 
all of Valley District’s available State Water Project entitlement water into southern California. In 
2008, the Valley District Board directed its staff to work with the BTAC on a storage program that 
would store water in wet years for later use during dry years. 

The primary recommended storage location is local groundwater basins. Local groundwater basins 
are preferable due to the proximity to end users, the significant investment in wells that can be 
used to extract the water, and the reduction in evaporation associated with storing the water 
underground. To meet future demands in the Region, groundwater modeling results indicate that 
Valley District will need to import an average of about 62,000 AFY. During wet years, over 37,000 
AF of this water would be stored. In dry years, 50,000 AF would be pumped from storage thereby 
reducing the Valley District service area’s dry year need from the State Water Project (SWP) to 
12,000 AF (see Table 3-4 in Chapter 3).  

The State Water Project Final Delivery Reliability Report (2011) predicts that the SWP may deliver 
as low as 11 percent of its maximum delivery capability during a future drought. Most recently, the 
2014 drought has resulted in deliveries of five percent of SWP allocations. Valley District’s ultimate 
direct delivery need is about 30 percent, leaving a 19 percent, or 19,000 AF, deficit in dry years. A 
storage program is currently being developed that would store enough water be upstream of the 
Valley District service to make up for this deficit during dry years. 

Spreading Grounds 

Artificial recharge in the IRWM 
Region’s groundwater basins has 
been occurring as early as 1912. 
Because of the extremely 
permeable sand and gravel 
deposits in the Region’s 
groundwater basins, maximum 
instantaneous recharge rates are 
high. Based on a recharge 
efficiency rate of 95 percent, the 
total quantity of artificial 
recharge in the basin averaged 
about 7,400 AFY from 1972 to 
1992. Because of the size of 
several of the recharge basins 
and exceptionally permeable 
material, a larger quantity of water could be imported and recharged along the base of the San 
Bernardino Mountains, if necessary (i.e., recharge basin capacity and infiltration rates are not 
currently limiting the amount of imported water that is recharged). Any additional recharge and 
extraction should be carefully planned and implemented to avoid liquefaction and unacceptable 
decreases in groundwater levels in the basins. 

Numerous existing groundwater recharge facilities (spreading grounds or spreading basins) are 
located in the SBBA, Rialto-Colton, and Yucaipa subbasins. The locations of these facilities are 
shown in Figure 2-7, and selected characteristics are summarized in Table 2-9. Existing turnouts 
serve each recharge facility, with the exception of the Cactus Spreading and Flood Control Basins, 
which would be served by the Cactus Basins Pipeline proposed by Valley District.  

Numerous groundwater spreading grounds have been developed to 
recharge the groundwater basins. 
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Figure 2-7: Spreading Grounds in the IRWM Region 
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Table 2-9: Recharge Facilities 

  Conveyance 
Used to 

Serve Facility 

Recharge Facility Characteristics1 

Facility 
Name 

Owner or 
Operator 

Active 
Recharge 

Facility 
Area2 

(acres) 

Percolation 
Rate3 

(feet/day) 

Monthly 
Capacity 

(AF) 

Groundwater 
Basin (and 
Subbasin) 

Recharged4 

Turnout Name 
& 

Capacity (cfs) 

SAR 
Spreading 
Grounds 

SBVWCD 

Foothill Pipeline 

644 3 12,000 
SBBA 
(Bunker Hill) 

Santa Ana Low 
Flow 
(288) 
Santa Ana 
Intake (200 
Max) 

Devil Canyon 
and 
Sweetwater 
Basins 

SBCFCD5 

Foothill Pipeline 

30 1.5 1,350 
SBBA 
(Bunker Hill) Sweetwater (37) 

Lytle Basins 

Lytle Creek 
Water 
Conservation 
Association 

Fontana Power 
Plant 

Variable 1.5 Variable 
SBBA 
(Lytle Creek) Constructed 

drainage 
channel 

City Creek 
Spreading 
Grounds 

SBCFCD 
Foothill Pipeline 

75 1.5 3,375 
SBBA 
(Bunker Hill) City Creek (60) 

Patton Basins SBCFCD 
Foothill Pipeline 

3 0.3 27 
SBBA 
(Bunker Hill) Patton (12) 

Waterman 
Basins SBCFCD 

Foothill Pipeline 
120 0.5 1800 

SBBA 
(Bunker Hill) Waterman (135) 

East Twin 
Creek 
Spreading 
Grounds 

SBCFCD 

Foothill Pipeline 

32 1.5 1440 
SBBA 
(Bunker Hill) Waterman (135) 

Badger 
Basins SBCFCD 

Foothill Pipeline 
15 0.5 225 

SBBA 
(Bunker Hill) Sweetwater (22) 

Mill Creek SBVWCD 

Greenspot 
Pipeline 

66 3 6,000 
SBBA 
(Bunker Hill) 

Mill Creek 
Spreading (50) 
Mill Creek 
Intake (110) 
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  Conveyance 

Used to 
Serve Facility 

Recharge Facility Characteristics1 

Facility 
Name 

Owner or 
Operator 

Active 
Recharge 

Facility 
Area2 

(acres) 

Percolation 
Rate3 

(feet/day) 

Monthly 
Capacity 

(AF) 

Groundwater 
Basin (and 
Subbasin) 

Recharged4 

Turnout Name 
& 

Capacity (cfs) 
Cactus 
Spreading 
and Flood 
Control 
Basins 

SBCFCD 

San Gabriel 
Valley MWD 
Lytle Pipeline 46 1.5 2,070 Rialto-Colton 
Lower Lytle 
Creek (55) 

Wilson 
Basins SBCFCD 

East Branch 
Extension 

12 1 360 Yucaipa 
subbasin Wilson Basins 

(30) 

Garden Air 
Creek 

Valley 
District 

East Branch 
Extension 

n/a n/a n/a San Timoteo 
subbasin Garden Air 

Creek (16)0 
1  Values are from tabulation on map contained in Water Right Application by Valley District and Western 
to appropriate water from the SAR or by engineering evaluation of spreading grounds. 
2  Recharge facility area is the geographical extent of each basin that can be inundated for recharge. 
3  Estimated percolation rate. This is the estimated rate at which water can percolate into the ground 
through the basin, expressed in feet per day. The values used have generally been computed from the 
annual recharge capacity. These rates are typically about one-half of the percolation rates presented by 
the USGS (1972). The use of the small percolation rates is reasonable in that it would involve longer-term 
percolation rates that are typically smaller than short-term rates. 

4  Note that there may be flow out of the subbasin or basin identified. For example, a report by 
Geoscience Support Services, Inc. (1992) estimated that only 36 percent of the water recharged in the 
upper Lytle Creek area remains in the Lytle Creek subbasin, while most of it flows to the Rialto-Colton 
subbasin. 
5Recharge facility area based upon 4/11/03, SBVWCD Report:  “SBVWCD Basin Storage Capacity for SAR 
and MC.”  Or by estimating using GIS. 

2.5.3 Groundwater Quality 
Groundwater quality varies among the Region’s groundwater basins, particularly in the subbasins 
of the Upper SAR due to geology and faulting patterns and recharge points, and from anthropogenic 
sources of contamination. 

San Bernardino Basin Area 

Groundwater in the SBBA is generally a calcium-bicarbonate type, containing equal amounts (on an 
equivalent basis) of sodium and calcium in water near the land surface and an increasing 
predominance of sodium in water from deeper parts of the valley-fill aquifer. A TDS range of 150 to 
550 mg/L, with an average of 324 mg/L, is found in public supply wells (DWR 2003). Electrical 
conductivity (EC) is a measure of total dissolved ionic constituents. EC has been measured within a 
range of 95 to 2,920 microMhos (µMhos) with an average of 523 µMhos. 
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The inorganic composition of the groundwater may be affected by geothermal water emanating 
from faults and fractures in the bedrock surface underlying the aquifer. For example, 
concentrations of fluoride that exceed the public drinking water standard have limited the use of 
groundwater extracted near some faults and from deeper parts of the aquifer. 

In some public supply well locations in the SBBA, some inorganic compounds (primary and 
secondary), radiological constituents, nitrates, pesticides, Volatile Organic Compounds (VOCs), 
Synthetic Organic Compounds (SOCs), and Perchlorate were found above the maximum 
contaminant level (MCL) (Table 2-10). 

Table 2-10: Contaminants in SBBA Wells 

Constituent 
No. Wells 
Sampled 

No. of Wells with a 
Concentration Above  MCL 

Inorganics (primary) 212 13 
Radiological 207 34 
Nitrates 214 34 
Pesticides 211 20 
VOCs and SOCs 211 32 
Inorganics (secondary) 212 25 
Perchlorate 369 1561 

Source:  DWR 2003. and Geoscience 
1 No MCL has been established for Perchlorate. But “action level” is 4ug/l. 

The SBBA is affected by five major groundwater contaminant plumes (Figure 2-8). Plumes in the 
basin include (1) the Crafton-Redlands plume, with trichloroethylene (TCE) and lower levels of  
perchloroethylene (PCE), debromochloropropane (DBCP) and perchlorate; (2) the Norton Air Force 
Base TCE and PCE plume, stretching 2.5 miles from its source and contaminating 100,000 AF of 
groundwater; (3 and 4) the Muscoy and Newmark plumes near the Shandon Hills, which are 
Superfund sites with TCE and PCE; and (5) the Santa Fe plume with PCE, TCE, and 1,2 
dichloroethylene (1,2-DCE) contamination. 

Within the City of San Bernardino, the Newmark plume and the Muscoy plume consist primarily of 
PCE. The plumes have impacted San Bernardino water supply wells. Under the federal Superfund 
Program, the U.S. Environmental Protection Agency (EPA) has implemented cleanup of these 
plumes, including use of groundwater extraction and treatment using granulated activated carbon. 
The treated water is then used to supplement the City of San Bernardino’s potable water supply. It 
appears that cleanup efforts will be adequate to protect 32 down-gradient water supply wells 
(SAWPA 2002). However, groundwater model simulations suggest that containment of the plume 
will need additional extraction wells that will result in pumping of at least 14,000 AFY (Danskin, et 
al 2006). 

The Norton Air Force Base plume, located just to the southwest of the former installation in the City 
of San Bernardino, is a major contaminant plume, consisting primarily of TCE and PCE. The plume 
has impaired 10 wells owned by the City of Riverside and the City of San Bernardino. Cleanup 
efforts by the Air Force, consisting of soil removal, soil gas extraction, and groundwater treatment, 
have significantly reduced this plume. The treatment plants now operate in a standby mode 
(SAWPA 2002). 
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Figure 2-8: Contaminant Plumes in the IRWM Region 
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Two commingled plumes, comprising the Crafton-Redlands plume, have impacted water supply 
wells for the cities of Riverside, Redlands, and Loma Linda, including Loma Linda University wells. 
One plume contains TCE and the other perchlorate; both are in the upper 300 to 400 feet of 
groundwater. TCE has been measured in water supply wells at over 100 parts per billion (ppb), 
over 20 times the MCL of 6 ppb. Currently, however, water supply well concentrations are around 7 
ppb. Perchlorate is present in water supply wells at concentrations up to 77 ppb. 

As required by the SARWQCB, the Lockheed Martin Corporation (Lockheed) has prepared 
contingency plans to address impacts of the plume on water supply wells. These include blending, 
treatment, and/or providing alternative water supply sources. The plumes are currently being 
captured by the City of Riverside’s Gage Well Field. Lockheed has installed granular activated 
carbon treatment units at some of the gage wells to remove TCE and has installed ion exchange 
units on some of these wells for the removal of perchlorate (SAWPA 2002). 

The Santa Fe groundwater plume consists primarily of 1,2-DCE, TCE, and PCE; this plume is 
currently being monitored (ERM 2001).  

Separately from the foregoing remediation efforts, Fontana Water Company currently operates and 
maintains a groundwater remediation project at its Plant F10 pursuant to a long-term agreement 
with San Bernardino County, the owner and operator of the Mid Valley Sanitary Landfill and 
corresponding Clean-Up and Abatement Order issued to San Bernardino County by the RWQCB. 
The 5,000 gpm treatment plant utilizes liquid phase granular activated carbon to treat for volatile 
organic compounds including, but not limited to, PCE, TCE, 1,1-DCE, and cis-1,2-DCE. The plant 
treats and removes those contaminants from groundwater extracted from both the Rialto-Colton 
and No Man’s Land subbasins. 

Rialto-Colton Subbasin 

In public supply well samples in the Rialto-Colton subbasin, the average TDS is 264 mg/L, with a 
range of 163 to 634 mg/L (DWR 2003). Other source samples show an average TDS of 230 mg/L 
and a range of 201 to 291 mg/L. This is a lower TDS range than the groundwater in the Bunker Hill 
subbasin, where TDS levels from 1995 through 1997 ranged as high as 1,000 mg/L along the SAR. 
The San Jacinto fault markedly affects the groundwater chemistry in the basin. The TDS in 
groundwater downstream from the San Jacinto fault is greater than that in the surface water found 
in the Bunker Hill outflow area. 

Of 38 public supply wells sampled, two were over the MCL for nitrates, and in three wells, 
secondary inorganics, VOCs, and SOCs exceeded the MCL (Table 2-11). Most reported nitrate 
concentrations are less than 22.5 mg/L, with a few samples ranging from 45 to 90 mg/L. Most of 
the wells sampled did not contain constituents over the MCL concentration. 

More than 143 water source wells in Riverside and San Bernardino Counties alone now exceed 4 
ppb of perchlorate contamination (California Department of Health Services 2003a). In the Valley 
District service area, the City of Rialto, the City of Colton, West Valley, and Fontana Water Company 
have shut down or restricted the use of 20 wells due to perchlorate contamination in the Rialto-
Colton subbasin, where concentrations reach above 4 ppb (SARWQCB 2003b). 
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Table 2-11: Contaminants in Rialto-Colton Subbasin Wells 

Constituent 
No. Wells 
Sampled 

No. Wells with a  
Concentration Above an MCL 

Inorganics (primary) 38 0 

Radiological 40 0 

Nitrates 38 2 

Pesticides 40 0 

VOCs and SOCs 40 3 

Inorganics (secondary) 38 3 

Perchlorate 38 71 

Source:  DWR 2003 and Geoscience. 
1 No MCL has been established for Perchlorate. But “action level” is 4 ug/L 

Cajon Subbasin 

Groundwater within the Cajon subbasin has an average TDS content of about 130 mg/L, with a 
range of 99 to 155 mg/L. The TDS range is lower than in the Riverside, Bunker Hill, and Yucaipa 
subbasins, and comparable to the Rialto–Colton subbasin. Only two public supply wells have been 
sampled. No exceedance of MCL in drinking water has been reported.  

Riverside-Arlington Subbasin 

The Riverside subbasin contains groundwater that is calcium or sodium bicarbonate dominated. Of 
the water sampled from 46 wells, TDS ranged from 210 to 889 mg/L, with an average of 463 mg/L 
(see Table 2-12) (DWR 2003). From other sources, TDS has been found to range from 320 to 756 
mg/L. This is a higher TDS range than in the Rialto–Colton and Bunker Hill subbasins. 

In some of the sampled public supply wells, MCLs were exceeded for inorganics (primary and 
secondary), radiological constituents, nitrates, pesticides, VOCs, and SOCs. Nitrate (as NO3) 
concentrations of greater than 20 mg/L were detected as early as the 1940s, probably due to 
historical land uses, including citrus production. NO3 was the constituent found most frequently in 
the sampled wells, followed by pesticides. Only a few wells were found to have concentrations of 
primary and secondary inorganic compounds. 
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Table 2-12: Contaminants in Riverside Subbasin Wells 

Constituent 
No. Wells 
Sampled 

No. Wells with a  
Concentration Above an MCL 

Inorganics (primary) 48 2 

Radiological 48 11 

Nitrates 51 21 

Pesticides 50 19 

VOCs and SOCs 50 8 

Inorganics (secondary) 38 3 

Source:  DWR 2003 

San Timoteo Subbasin 

Groundwater beneath San Timoteo Canyon is dominated by sodium bicarbonate and calcium 
bicarbonate. Water samples from 24 public supply wells have an average TDS content of 
approximately 253 mg/L, with a range of 170 to 340 mg/L. The TDS range is lower than in the 
Riverside, Bunker Hill, and Yucaipa subbasins and comparable to the Rialto–Colton subbasin. Out of 
27 sampled wells, one well contained secondary inorganics above the MCL (Table 2-13). Otherwise, 
no contaminants were found (DWR 2003). 

Table 2-13: Contaminants in San Timoteo Subbasin Wells 

Constituent 
No. Wells 
Sampled 

No. Wells with a  
Concentration Above an MCL 

Inorganics (primary) 27 0 

Radiological 26 0 

Nitrates 28 0 

Pesticides 27 0 

VOCs and SOCs 27 0 

Inorganics (secondary) 27 1 

Source:  DWR 2003 

Yucaipa Subbasin 

Most of the recent groundwater samples from the Yucaipa subbasin indicate a calcium bicarbonate-
type groundwater, generally meeting drinking water standards, with little variation across the 
basin. Groundwater has higher mineral concentrations, but otherwise is similar to the surface 
water in the area. The average TDS from public supply wells is 322 mg/L, with a range of 200 to 
630 mg/L. This is similar to average TDS values of 343 mg/L and 334 mg/L estimated from other 
sources (DWR 2003). The TDS estimates in the Yucaipa subbasin are lower than the Riverside 
subbasin and slightly higher than the Rialto-Colton and Bunker Hill subbasins. 
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Table 2-14 contains data from wells sampled for various pollutants (DWR 2003). Some samples 
contained concentrations above the MCL. This was true for one sample with primary inorganics, 
VOCs, and SOCs; four samples with pesticides and secondary inorganics; and 12 samples with 
nitrates. As in the Riverside subbasin, nitrates were found more than any other constituent in the 
sample well set. 

Table 2-14: Contaminants in Yucaipa Subbasin Wells 

Constituent 
No. Wells 
Sampled 

No. Wells with a  
Concentration Above an 

MCL 

Inorganics (primary) 43 1 

Radiological 44 1 

Nitrates 46 12 

Pesticides 43 4 

VOCs and SOCs 44 1 

Inorganics (secondary) 43 4 

Source:  DWR 2003 
 

Bear Valley Groundwater Basin 

Groundwater in Bear Valley Groundwater Basin is generally good. The eastern part of the basin is 
characterized by elevated fluoride. Other constituents of concern include manganese, uranium, and 
arsenic. Table 2-15 contains data from wells sampled for various pollutants (DWR 2003). These 
constituents are all naturally occurring, and while have at times resulted in the need for blending 
projects, have not led to groundwater supply disruption.  

Table 2-15: Contaminants in Bear Valley Basin Wells 

Constituent 
No. Wells 
Sampled 

No. Wells with a  
Concentration Above an 

MCL 

Inorganics (primary) 33 7 

Radiological 37 0 

Nitrates 32 0 

Pesticides 20 0 

VOCs and SOCs 31 0 

Inorganics (secondary) 33 5 

Source:  DWR 2003 

Big Meadows Valley Basin 

Groundwater in Big Meadows Valley Groundwater Basin is considered to be of good quality. Table 
2-16 contains data from wells sampled for various pollutants (DWR 2003), and shows that no wells 
have exceeded MCLs. 
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Table 2-16: Contaminants in Big Meadows Valley Wells 

Constituent 
No. Wells 
Sampled 

No. Wells with a  
Concentration Above an 

MCL 

Inorganics (primary) 4 0 

Radiological 3 0 

Nitrates 4 0 

Pesticides 3 0 

VOCs and SOCs 3 0 

Inorganics (secondary) 4 0 

Source:  DWR 2003 

Seven Oaks Valley Basin 

Information is not available for the quality of Seven Oaks Valley Basin.  

2.6 Ecological and Environmental Resources and Management 
The IRWM Region contains unique and valuable ecological and environmental resources. The 
following section will discuss these resources, and the various management plans used to maintain 
them.  

2.6.1 SAR Corridor 
The SAR corridor is defined as the area located within the incised channel of the river. Persistent 
aquatic and riparian habitats are present immediately downstream of the Seven Oaks Dam plunge 
pool; in oxbows; in fault zones; in areas with manmade or natural water sources, such as a tributary 
confluence or a storm drain outfall; in areas with perched water tables; and downstream of river 
mile (RM) 54.5, where groundwater emerges and flows on the surface of the riverbed (USACE 
2000). Much of the habitat within the area provides optimal foraging opportunities and several 
areas provide adequate breeding areas for raptors. Trees found in the riparian woodlands provide 
perches for foraging over the scrub and grassland. 

Except during the winter months of December through March, surface flows in the SAR between 
Seven Oaks Dam and the San Bernardino International Airport are generally absent, and the 
riverbed is a braided, dry channel. Riparian habitat from Cuttle Weir to the airport is uncommon 
and limited to a few patches. 

Downstream from the airport, surface flows are more prevalent and large areas of contiguous, well-
developed riparian habitat as well as giant reed (Arundo donax) infestations along the banks of the 
SAR are common. Just downstream of the region are Prado Flood Control Basin and Prado Dam. 
Approximately 2,150 acres of land upstream of Prado Dam are owned by Orange County Water 
District, the local sponsor for Prado Dam. Within this area are approximately 465 acres of 
constructed wetlands as well as large areas of mature riparian habitat, naturally occurring 
wetlands, and deep water habitats.  

The vegetation communities discussed above provide wildlife habitat throughout most of the SAR 
corridor. In general, wildlife within the area is extremely diverse and abundant due to the amount 
of natural open space and diversity of habitat types from the active river channels to the uppermost 
flood terraces. While a few wildlife species depend entirely on a single habitat type, the mosaic of all 
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the vegetative communities within the Region and adjoining areas constitutes a functional 
ecosystem for a variety of wildlife species. 

The SAR contains a variety of riverine conditions and habitat types that support a number of fish 
species throughout nearly the entire river when winter and spring flows are present. Portions of 
the SAR, such as the segment that traverses the alluvial fan, are dry during most of the year and, 
consequently, offer only temporary habitat for fish. 

The scrub, woodland, and riparian habitats in the SAR corridor provide foraging and cover habitat 
for song birds including year-round residents, seasonal residents, and migrating individuals. The 
overall condition of these communities in the corridor is good and mostly undisturbed. In addition, 
portions of the SAR and its tributaries provide a perennial water source for birds.  

The SAR wash is a state-designated Significant Natural Area. Approximately 27 sensitive plant and 
animal species are known to occur in the wash. About 760 acres of land belonging to the U.S. 
Bureau of Land Management (BLM) land within the Upper SAR wash area downstream from the 
Greenspot Bridge have been designated by BLM as an Area of Critical Environmental Concern 
(ACEC) because of the presence of the federally listed species, SAR wooly-star, and the San 
Bernardino kangaroo rat (U.S. Fish and Wildlife Service (USFWS) 1988). 

Wildlife corridors link areas of suitable habitat that are separated by unsuitable habitat such as 
rugged terrain, development, or changes in vegetation. Riverbeds often provide a favorable 
passageway for wildlife movement to otherwise disconnected areas. Historically, the SAR bed was 
likely to have supported substantial regional wildlife movement. In addition, the SAR floodplain 
may have acted as a hub for wildlife movement with many major tributaries converging in a 
relatively short section of the river. In recent years, however, loss of habitat due to development on 
the floodplain and surrounding lowlands, as well as construction of Seven Oaks Dam, are likely to 
have greatly reduced the amount of regional movement through the corridor.  

2.6.2 San Bernardino National Forest 
The U.S. Forest Service (USFS) has jurisdiction over land uses in the San Bernardino National 
Forest, which is about 1/3 of the land within the Region. The San Bernardino National Forest Land 
and Resource Management Plan of 1988 (USDA Forest Service 1988) directs the management of the 
forest. Its goal is to provide a management program that reflects a mix of activities that allows both 
the use and protection of forest resources; fulfills legislative requirements; and addresses local, 
regional, and national issues. 

The San Bernardino National Forest is divided into 15 management areas based on (1) 
combinations of watersheds that have similar characteristics, (2) wilderness areas, and (3) 
potential wilderness areas. The Seven Oaks Dam and adjacent areas are located in the Central 
Section of the San Gorgonio District of the Santa Ana Management Area. Much of the area in this 
district is classified as the Santa Ana Recreation Area, a designation designed to provide continued 
protection of the recreation values for which it was established. 

The management for this area emphasizes (1) fire management, (2) recreation (dispersed 
recreation opportunities in the lower SAR area), and (3) other integrated activities (including 
wildlife management and non-motorized recreation).  

San Bernardino National Forest Watershed Management Planning 

The upper reaches of the SAR watershed are located in the San Bernardino National Forest. The San 
Bernardino National Forest is one of 18 national forests in California, collectively referred to as 
Region 5 of the United States Forest Service (USFS). In 1981, Region 5 entered into a Management 
Area Agreement with the SWRCB pursuant to Clean Water Act Section 208. This agreement 
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designates Region 5 as the Water Quality Management Agency (WQMA) for the San Bernardino 
National Forest.  

As the WQMA, Region 5 is responsible for the proper installation, operation, and maintenance of 
State- and EPA-approved BMPs in the San Bernardino National Forest. Region 5 is tasked with the 
responsibility of (1) correcting water quality problems in National Forests; (2) perpetually 
implementing BMPs; and (3) carrying out identified processes for improving or developing BMPs. 
In the Upper SAR watershed, the San Bernardino National Forest works conjunctively with the 
RWQCB on water quality issues such as TMDLs. 

Currently, Region 5 is working with the State and RWQCBs to re-certify the Management Area 
Agreements pursuant to recent changes in State law, such as the new Nonpoint Source 
Implementation and Enforcement Policy. The process of revising the WQMP and Management Area 
Agreements will be a joint SWRCB and Region 5 effort. This will be a collaborative effort to develop 
a plan that identifies, prioritizes, and annually updates site-specific issues. In addition to re-
certification of the Management Area Agreements, the San Bernardino National Forest (SBNF) will 
be implementing its 2006 Forest Plan. The Forest Plan describes the strategic direction at the broad 
program-level for managing the SBNF, including watershed management initiatives over the next 
10 to 15 years. More recently, the United States Forest Service, San Bernardino National Forest 
completed an invasive species removal National Environmental Policy Act (NEPA) decision for the 
Mill Creek drainage (2014). Implementation of the decision is moving forward with various 
partners including Santa Ana Watershed Association (SAWA) and Southern California Edison (SCE). 
Additional partnerships and funding opportunities are being pursued to reduce the seed source 
that ultimately works against forest management.  

Hazardous Tree Removal Program 

It’s estimated that approximately 90 percent of the precipitation in the Region falls on the San 
Bernardino National Forest. Presently, the forest has approximately 10 times more trees than can 
be supported by local precipitation. These “extra” trees are the result of development within the 
forest and the accompanying suppression of wildfire, which naturally thins the forest. These extra 
trees consume extra water and make the forest more susceptible to fire. When fire does occur, the 
resulting debris flows down the mountains and fills the SBCFCD debris basins, making them 
ineffective. Proactively thinning the forest costs a fraction of cleaning up the debris following a 
wildfire. As a result, Flood Control has begun participating in tree removal in the forest.  

The SBCFCD Hazardous Tree Removal Operations Division (HTROD) is given responsibility for the 
development and contract administration of tree removal and fuels reduction projects on private 
lands in the vicinity of the San Bernardino National Forest. Tree removal/fuel reduction projects 
include the felling, removal and disposal of dead, dying, and diseased trees, and any vegetation 
which creates a hazardous fuel for fires. In addition, the placement and/or installation of products 
and materials are required as needed, to prevent erosion and/or displacement of sediment. 

2.6.3 U.S. Bureau of Land Management Area of Critical Environmental Concern 
The BLM designated an ACEC in the SAR in 1994. The purpose of the ACEC designation is to protect 
and enhance the habitat of federally listed species occurring in the area while providing for the 
administration of valid existing rights (BLM 1996). The species of concern in the SAR area include 
the SAR wooly-star, the Slender-Horned spineflower, and the San Bernardino kangaroo rat. The 
BLM manages over 1,100 acres that are part of the ACEC. Although the establishment of the ACEC is 
important in regard to conservation of sensitive habitats and species in this area, the 
administration of valid existing rights supersedes BLMs conservation abilities in this area. Existing 
rights include a withdrawal of federal lands in this area for water conservation through an act of 
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The San Bernardino Kangaroo 
rat is a species of concern in the 

SAR area. (Photo, courtesy of 
NPS). 

Congress, February 20, 1909 (Pub. L. 248). The entire ACEC is included in this withdrawn land and 
may be available for water conservation measures such as the construction of percolation basins, 
subject to compliance with the act. 

2.6.4 U.S. Army Corps of Engineers Wooly-Star Preserve Area 
To protect significant populations of the SAR wooly-star (a federally protected plant species), lands 
within the corridor of the SAR and portions of the alluvial fan terraces were set aside as a 
conservation area. The Wooly-Star Preserve Area (WSPA) is a 764-acre area located west of the 
Greenspot Bridge that crosses the SAR. The WSPA was established by mitigation in the 1990s by the 
USACE and local sponsors to address impacts related to the construction of Seven Oaks Dam. 

2.6.5 Western Riverside County Multi-Species Habitat 
Conservation Plan 

The Multi-Species Habitat Conservation Plan (MSHCP) is a 
comprehensive, multi-jurisdictional plan that focuses on the 
conservation of species and their habitats in western Riverside 
County. The plan area includes all unincorporated land in 
Riverside County west of the crest of the San Jacinto Mountains to 
the Orange County line, as well as the jurisdictional areas of a 
number of cities. The MSHCP established a conservation area of 
more than 500,000 acres and focuses on the conservation of 146 
species. 

2.6.6 Upper Santa Ana River Habitat Conservation Plan 
Water agencies, SBCFCD and other stakeholders have begun the process of developing an Upper 
Santa Ana River Habitat Conservation Plan (HCP) for purposes of acquiring an incidental take 
permit under Section 10 of the US Endangered Species Act (ESA). It is anticipated that the HCP will 
also provide the necessary elements for allowing other and similar permits under applicable 
California Endangered Species Act provisions and will address coordination efforts with California 
Fish and Wildlife. The area covered by the HCP is anticipated to be the upper SAR Watershed down 
to Riverside Narrows and will consist of three phases: Phase 1 is scoping, Phase 2 is HCP document 
development, and Phase 3 is permit processing and plan adoption. When complete, the wildlife 
agencies will issue permits that will allow the projects in the HCP to proceed.  

2.6.7 Wash Plan Habitat Conservation Plan 
In 1993, representatives of numerous agencies - including water, mining, flood control, wildlife, and 
municipal interests - formed a Wash Committee to address mining issues local to the upper SAR 
wash area. The role of the Committee was subsequently expanded, and it began meeting in 1997 to 
determine how this area might accommodate all of the important functions represented by the 
participating agencies. 

The Wash Committee seeks to disregard land ownership lines in favor of a "best use" strategy for 
land use planning. It is anticipated, for example, that significantly disturbed areas are more 
favorable for mining while undisturbed lands are more favorable for wildlife. This project is 
expected to produce a Land Management and Habitat Conservation Plan for the wash planning area, 
covering 4,500 acres ranging from the mouth of the SAR canyon to Alabama Street in the Santa Ana 
River wash. When complete, the wildlife agencies will issue permits that will allow mining, 
stormwater capture and other projects to proceed.  
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2.7 Land Use and Agricultural Lands Stewardship 
Figure 2-9 presents the 2012 land use within the IRWM Region. The total area of the Region is 
552,785 acres, of which 303,790 acres, or about 55 percent, are covered by the national forest 
located in the easterly and northerly areas of the Region. Thirty-six percent of agriculture acreage is 
being replaced by urban areas from 27,780 acres in 2007 to 17,890 acres in 2012. Currently, 
agriculture only represents a little over 3 percent of the land use of the Region. Urban areas are 
about 22 percent of the Region. The large areas of agricultural land use are south of the SAR. 

A number of local land use agencies have approved general plans and specific plans in the Region. 
These plans are relevant to this IRWM Plan. These local land use planning agencies play a major 
role in zoning and land use decisions in the Region. The California Government Code contains 
statutes addressing the subject of the applicability of local land use controls on planning and 
construction of public water facilities. However, it is generally the practice of Valley District and 
other local agencies to voluntarily comply with the standards specified in applicable local land use 
and building code regulations. 

2.8 Population 

2.8.1 Historic Population and Housing Growth in the Plan Area 
The IRWM Region covers part of the two-county area of San Bernardino and Riverside. Population 
figures for 2000 and 2010 for Riverside and San Bernardino Counties are presented in Table 2-17. 
Over the decade of the 2000s, both counties experienced substantial increases in population - 41.9 
percent for Riverside County (with an average rate of 3.6 percent annually) and over 18.8 percent 
for San Bernardino County (1.7 percent annually). The population of the two-county Region 
increased by over 973,732 persons or about 29.8 percent (2.64 percent annually) during this time 
period. 

Table 2-17: Riverside and San Bernardino County Population, 2000 and 2010 

Area 
Population Change:  2000-2010 

2000 2010 Average Annual Percent Increase 

Riverside County 1,551,943 2,202,361 3.6% 

San Bernardino County 1,718,312 2,041,626 1.7% 

Source:  U.S. Census 2000 and 2010 
The number of housing units contained in the two counties grew from about 1,186,000 in 2000 to 
1,509,205 in 2010. This increase of 27.3 percent took place at an average annual rate of 2.4 percent. 
Population of the Valley District‘s service area, which covers a majority of the Region, between 
2005 and 2010 grew by 16,500 or 2.6 percent, which is about a 0.51 percent growth annually. 
Population of the Region increased by 21,200 from 2005 to 2010. 

2.8.2 Future Population Growth in the IRWM Region 
The Southern California Association of Governments (SCAG) adopted the “2012 Growth Forecast 
for the Regional Transportation Plan” in April 2012 that includes population projections for 2020 
and 2035 for various geographic areas (SCAG data). Table 2-18 presents these data for Riverside 
and San Bernardino Counties. The counties are projected to experience average annual growth 
rates of 1.7 percent and 1.3 percent, respectively, between 2020 and 2035.  
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Figure 2-9: Land Use in the IRWM Region 
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Table 2-18: SCAG County Population Projections, 2020-2035 

Area 
Population Change:  2020-2035 

2008 2020 2035 Number Total 
Increase 

Average Annual 
Increase 

Riverside 2,128,000 2,592,000 3,324,000 732,000 +28% +1.7% 

San 
Bernardino 2,016,000 2,268,000 2,750,000 482,000 +21% +1.3% 

Estimates of future populations were developed for this plan using U.S. Census 2010 block-level 
data. The service area boundaries were overlaid digitally on census maps using a Geographic 
Information System (GIS). Where census blocks were split by service area boundaries, the 
proportion of the census block contained in the service area was calculated and used to prorate the 
population of the particular census block to the respective service area. 

Based on 2010 Census data, the current population in the Region is estimated to be 955,866. A 
population growth rate for the Region was defined based on SCAG’s projected populations for 2008, 
2020, and 2035 contained in the 2012 Integrated Growth Forecast.  

Over the period 2000 to 2025, and using SCAG county-level population projections, the number of 
residents in the Region is projected to increase by approximately 409,800 (Table 2-19).  

Table 2-19: Current and Projected Population for the Region (2010 to 2035) 

Service Area 20101 2015 2020 2025 2035 

Region 2 955,866 983,048 1,077,400 1,178,400 1,271,700 
1 Based on 2010 U.S. Census information for the service area populations as of April 2000.  
2 Region includes the San Gorgonio Pass Water Agency. 

2.9 Economic Condition and Social and Cultural Composition of the Region 
Like most communities in Southern California, the IRWM Region has seen a continued increase in 
population and change in the economic base as agricultural and vacant land is replaced with 
residential housing, leading to urban and service sector jobs. 

Much of the population growth of the Region since the 1970s is linked with the economies of Los 
Angeles and Orange Counties because they are within commuter range, and the housing prices in 
the Region are more affordable. Also, population growth over the past three decades is attributed to 
a marked increase in immigration from Mexico, Latin America, and the Pacific Rim. 

In spite of the economic recession, which led to a net loss of 118,200 jobs from 2006 to 2012 in the 
Inland Empire, the last two years have shown signs of economic recovery. Data from 2012 and 
2013 shows that 23,025 and 28,300 jobs have been created, respectively. The three major 
recovering economic sectors in the area include food preparation and service (7,267 jobs), 
distribution and transportation (5,833 jobs), and health care (4,100 jobs). Other sectors such as 
management, professional, technical and scientific firms, and amusement services also contributed 
modestly to job creation. Employment growth in the Inland Empire reached 2.4 percent in 2012 
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compared to the State growth of 2.1 percent, which represent 8.3 percent of 
the jobs created in the state.  

2.9.1 Disadvantaged Communities 
An economically disadvantaged community (DAC) is defined by the State as a 
community with a median annual household income (MHI) of 80 percent or 
less than the State median annual household income. In 2010, the State’s 
annual MHI was $61,632.  

DAC and severely disadvantaged community (SDAC) areas were identified 
and characterized for the IRWM Region. The analysis used to identify DACs is 
discussed in more detail in Appendix C. In accordance with DWR guidance, 
the 2012 IRWM Guidelines6 state that if household income was below 80 
percent of the MHI for California, equivalent to $48,706, the community is 
considered a DAC. Additionally, if household income is below $33,325, the 
tract is mapped and shown as a SDAC based on CDPH guidance website7. 
Population and other demographic data were used from the same source. 
Figure 2-3 shows the DACs in the Region.  

A large number of census tracts in the Region are classified as DAC or SDAC. 
Nine cluster areas were identified in the Region (see Figure 2-10), while a 
central area for DACs and SDACs occurs between the east side of the City of 
San Bernardino and west side of the City of Highland. From this central area, 
DACs and SDACs are somewhat scattered outward towards Colton, Fontana 
and Riverside. 

The vast majority of DACs and SDACs receive water supplies that meet all 
state and federal standards for water quality from the utility which serves 
the area they live in. Areas with the largest concentrations of DAC and SDAC 
residents have developed programs to assist the DAC members in paying 
their water related bills while still ensuring their water and wastewater 

service are meeting all applicable state and federal regulations. In these areas affordability can be a 
challenge which providers have special programs to assist residents and special grants may be 
available to households near the poverty level. 

2.9.2 Native American Tribes 
Various tribes of Native Americans inhabited the Region in the past. Today, the San Manuel Band of 
Mission Indians and Morongo Band of Mission Indians are present in the region.  

6 California Department of Water Resources. 2012 Proposition 84 and 1E IRWM Guidelines. 2012 IRWM 
Guidelines. http://www.water.ca.gov/irwm/grants/guidelines.cfm  
7 California Department of Public Health. http://www.cdph.ca.gov/Pages/Default.aspx  
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Figure 2-10: DACs in the IRWM Region 
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2.10 Climate 

2.10.1 Existing Climate 
Climate in the IRWM Region is characterized by relatively hot, dry summers and cool winters with 
intermittent precipitation. The largest portion (73 percent) of average annual precipitation occurs 
during December through March and rainless periods of several months are common in the 
summer. Precipitation is nearly always in the form of rain in the lower elevations and mostly in the 
form of snow above about 6,000 feet mean sea level (msl) in the San Bernardino Mountains. Mean 
annual precipitation ranges from about 12 inches in the vicinity of Riverside, to about 20 inches at 
the base of the San Bernardino Mountains, to more than 35 inches along the crest of the mountains.  

The historical record indicates that a period of above-average or below-average precipitation can 
last more than 30 years, such as the recent dry period that extended from 1947 to 1977. The Region 
has been experiencing an ongoing drought since 2005.  

Three types of storms produce precipitation in the SAR Basin:  general winter storms, local storms, 
and general summer storms. General winter storms usually occur from December through March. 
They originate over the Pacific Ocean as a result of the interaction between polar Pacific and 
tropical Pacific air masses and move eastward over the basin. These storms, which often last for 
several days, reflect orographic (i.e., land elevation) influences and are accompanied by widespread 
precipitation in the form of rain and, at higher elevations, snow. Local storms cover small areas, but 
can result in high intensity precipitation for durations of approximately six hours. These storms can 
occur any time of the year, either as isolated events or as part of a general storm, and those 
occurring during the winter are generally associated with frontal systems (a “front” is the interface 
between air masses of different temperatures or densities). General summer storms can occur in 
the late summer and early fall months in the San Bernardino area, although they are infrequent. 

2.10.2 Impacts and Effects of Climate Change 
Recent climate change modeling for the SAR Watershed (see Appendix E) suggests that a changing 
climate will have multiple effects on the Region. Adaptation and mitigation measures will be 
necessary to account for these effects.  

Predicted Impacts and Effects of Climate Change 

The IRWM Region’s currently consistent climate with hot 
summers and cool winters with mild precipitation, and rain in low 
elevations with snow in higher elevations would change as 
temperatures increase, resulting in less precipitation as snow 
which would affect the snow pack. Increased precipitation as rain 
would make it more difficult to capture storm flows and store 
them for drier periods.  

The Intergovernmental Panel on Climate Change has vetted and 
approved 112 climate models based on projections in greenhouse 
gas emissions and associated changes in precipitation and 
temperature. These models make use of various greenhouse gas 
emissions scenarios based on population growth and economic 
activity. Global climate models used in the study were scaled down 
to 12 kilometer grids to make them relevant for regional analysis. 
The down-scaled global climate model projections are produced 
by internationally recognized climate modeling centers around the 

The Region has an annual 
precipitation that ranges from 

12 inches in low areas to 40 
inches along the crest of the 

mountains. 
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world and make use of greenhouse gas emissions scenarios, which include assumptions of 
projected population growth and economic activity. Projected climate variables, including daily 
precipitation, minimum temperature, maximum temperature and wind speed were included, as 
well as historical model simulations over the period from 1950 to 1999. Final products included 
data sets at key locations for precipitation, temperature, evapotranspiration, April 1st Snow Water 
Equivalent, and stream flow. 

The models show that in the future the number of days over 95°F will increase in multiple 
locations. The Region chose two cities with different temperature ranges to compare the increase 
across the entire watershed. The cities of Riverside, and Big Bear were used to see the projections 
of the number of days that would be above 95°F and the results are shown in Table 2-20. 

Table 2-20: Days per Year Exceeding 95°F 

City Historical 
(°F) 

2020         
(°F) 

2050         
(°F) 

2070         
(°F) 

Riverside 43 58 72 82 
Big Bear  0 0 2 4 

The numbers of high temperature days in Riverside are believed to double between the present and 
2070. Similar increases in temperature can be anticipated throughout the inland valleys. These 
increased temperature levels will increase water demands across the watershed mainly for 
agricultural and irrigation purposes. The higher temperature days in Big Bear have the potential to 
affect the forest ecosystem and the snow related recreational activities in the area.  

The forest ecosystems in the San Bernardino National Forest are currently on the decline. Alpine 
and subalpine forests are anticipated to decrease in area by fifty to seventy percent by 2100. It is 
believed that the increased greenhouse gas emissions calculated above are a primary factor 
contributing to the decline of these fragile ecosystems.  

While high elevation ecosystems decrease, the severity of future floods is likely to increase. The 
likelihood of a 200 year storm event or longer is anticipated to be significantly higher in 2070. This 
increases the potential for negative impacts on nearby infrastructure. Furthermore, storms are 
expected to be more severe but less frequent. Despite these assumptions, the aftermath of a severe 
storm is highly variable. It is known that there are significant variability’s in the results of storm 
severity. 

In addition to changes in ecosystems and storm severity, warmer temperatures may also decrease 
the annual amount of snow fall and increase the instance of rain in higher elevations. This alteration 
of precipitation type is likely to cause negative impacts for snow related recreational activities 
characteristic of the area’s ski resorts. From a local standpoint, Big Bear and Snow Valley both lie 
below 3000 m and are anticipated to experience a decline in snowpack by 2070. Furthermore, it is 
projected that there will be a decrease in overall winter precipitation of the area by 2070. On a 
larger scale, the increased temperatures could affect the Sierras in a similar way, threatening the 
reliability of the State Water Project.  

Addressing Climate Change 

Climate change can be addressed in two ways, mitigation and adaptation. Mitigation focuses on 
reducing the carbon emissions for water treatment and transportation. Decreasing carbon 
emissions for water treatment and transportation may also result in reduced energy costs for water 
purveyors. These measures will also help in compliance of the California Global Warming Solutions 
Act (Assembly Bill 32 or AB 32). 
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Adaptation addresses operational changes that need to be made in order to accommodate the 
increasing temperatures, the increased possibility for severe flooding and the decreasing 
precipitation as snow predicted by the climate models. 

Plans for greenhouse gas mitigation focus on the relationship between water and energy. This 
relationship can be quantified and projections for future trends can be developed. The California 
Global Warming Solutions Act requires greenhouse gas levels to be reduced to the 1990 level by the 
year 2020. A Greenhouse Gas Emissions Calculator was used to calculate the current emissions 
levels and this spreadsheet tool will be used to create predictions for future emissions levels. 

The Greenhouse Gas Emissions Calculator was developed as part of a Basin Study of the Santa Ana 
River in a partnership between the Santa Ana Watershed Project Authority and The United States 
Department of the Interior Bureau of Reclamation. The calculator showed that for the Upper Santa 
Ana River watershed, the most appropriate ways to effectively reduce the volume of carbon 
emissions related to water treatment and meet AB 32 goals would be to reduce imported water 
usage, and increase local supply usage and water use efficiency.  
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3 Water Budget  
The water budget for the IRWM Plan compares the supply and demand for the IRWM Region. The 
water supply and water demand data that comprise the water budget are used in the development 
of integrated water management strategies that will be used to manage both supplies and demands 
into the future. The data presented are based upon water demand figures provided by each water 
agency in the Region. Actual demand figures for each agency may be different based upon the water 
agency’s water right(s) recognized by the State of California. 

3.1 Data Sources 
The IRWM Plan water budget relies primarily on the 2010 update of the UWMPs for each water 
supplier within the IRWM Region. Table 3-1 provides a list of the water agencies within the Region 
and the UWMPs that were used in this analysis. Not all water agencies have completed the 2010 
update of their UWMPs, and not all agencies are required to publish a UWMP (agencies that provide 
water to less than 3,000 connections and less than 3,000 AFY are not required to publish a UWMP). 
For these agencies, the necessary data for the water budget were obtained from the Western-San 
Bernardino Watermaster Report. For the purpose of preparing the water demands and supplies, the 
Region’s water agencies were divided into four groups:   

1) Non-Plaintiffs (water agencies in San Bernardino County of the Western Judgment (Western 
Municipal Water District of Riverside County v. East San Bernardino County Water District, 
Case No. 78426) 

2) Plaintiffs of the Western Judgment (water agencies in Riverside County)  

3) Water agencies outside the Western Judgment and located in the San Gorgonio Pass Water 
Agency service area 

4) Water agencies outside the Western Judgment and located in the San Bernardino Mountains 
area 
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Table 3-1: Data Utilized in the Water Budget 

Water Agency1 2010 UWMP Other Documents 
Non-Plaintiffs of the Western Judgment 
Colton, City of       
East Valley Water District     
Fontana Water Company     
Loma Linda, City of      
Marygold  Watermaster, 2007 IRWM Plan 
Muscoy  Watermaster, 2007 IRWM Plan 
Redlands, City of – Water Utility    
Rialto, City of      
SBMWD    
Terrace Water Company  Watermaster, 2007 IRWM Plan 
West Valley    
YVWD2    
Other/Private3  Watermaster  

Plaintiffs of the Western Judgment 

Meeks & Daley Water Company  Watermaster  
Riverside Highland Water Company  Watermaster  
Riverside Public Utilities   Watermaster  
San Gorgonio Pass Agency 
Beaumont-Cherry Valley Water District   
Banning, City of4   
Cabazon Water District4   
South Mesa Water Company   
YVWD1   

San Bernardino Mountains Area 
Big Bear City Community Services District  2010 Water Master Plan 
City of Big Bear Lake Department of 
Water and Power    
Big Bear Municipal  2007 IRWM Plan 
1The demands presented in this table were provided by each agency and do not necessarily represent a water right 

2 YVWD overlies the San Gorgonio Pass Water Agency and the Valley District. YVWD includes Western Heights 
Water Company and Oak Valley. 
3 Includes Devore Water Company, Crafton Water Company, Inland Valley Development Company, Mount Vernon 
Water Company, Pioneer Mutual Water Company, Pharaoh-Powell Mutual Water Company, Redlands Water 
Company, Tennessee Water Company, California Portland Cement Company, Corridor Land Company, El Rivino 
Country Club, and Elsinore Valley Metropolitan Water District. 
4 Agencies outside of the SAR Watershed but inside the San Gorgonio Pass Water Agency service area. 
 

3-2 | Water Budget  

 



Integrated Regional Water Management Plan | Upper Santa Ana River Watershed 
  

 
3.2 Applied Water Demands 
The applied water demands developed for the water budget are based on the demand projections 
provided by each individual agency. If demand projections were unavailable, water demand was 
calculated based on historical demand trends using historical data compiled by the Watermaster. 
Currently, there are no environmental demands or downstream flow requirements in the IRWM 
Region. The applied water demands from 2015 to 2035 are summarized in Table 3-2. 

Figure 3-1 displays the total projected water demands in the Region, which are expected to increase 
by about 27 percent from 392,881 AF in 2015 to 497,606 AF in 2035 (Table 3-2).  

Table 3-2: Future Applied Water Demands in the Region (AFY) 

Water Agency 2015 2020 2025 2030 2035 
Non-Plaintiffs of the Western Judgment 
Colton, City of  13,010 12,608 13,000 13,770 14,853 
East Valley Water District  22,925 24,721 29,235 33,814 38,461 
Fontana Water Company1 37,519 39,613 42,572 45,532 48,741 
Loma Linda, City of  5,811 5,478 5,819 6,181 6,565 
Marygold2 1,500 1,500 1,500 1,500 1,500 
Muscoy2 2,100 2,100 2,100 2,100 2,100 
Redlands, City of – Water Utility 30,208 33,030 36,925 39,005 39,005 
Rialto, City of  11,676 10,964 10,964 10,964 10,964 
SBMWD 51,928 48,839 50,591 52,409 54,296 
Terrace Water Company2 900 900 900 900 900 
West Valley 23,964 27,526 32,143 34,646 38,109 
YVWD3 18,749 16,699 16,553 19,078 19,152 
Other/Private4 19,900 19,600 19,300 19,000 19,000 

Subtotal 240,190 243,577 261,602 278,899 293,646 
Plaintiffs of the Western Judgment6 

Meeks & Daley Water Company 7,800 7,800 7,800 7,800 7,800 
Riverside Highland Water Company 5,100 5,945 7,210 7,950 7,950 
Riverside Public Utilities  98,050 107,400 111,800 116,600 119,800 
Regents of California 500 500 500 500 500 

Subtotal 111,450 121,645 127,310 132,850 136,050 
San Gorgonio Pass Area 
Beaumont-Cherry Valley Water District  12,453 13,492 14,947 16,526 18,417 
Banning, City of 10,376 10,183 11,243 12,413 13,705 
Cabazon Water District6 4,000 8,000 12,000 16,000 16,000 
South Mesa Water Company 2,740 3,200 3,560 3,900 4,300 
YVWD3 1,582 1,952 2,552 3,382 4,743 

Subtotal 31,151 36,827 44,302 52,221 57,165 
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Water Agency 2015 2020 2025 2030 2035 

San Bernardino Mountains Area 
Big Bear City Community Services District 1,307 1,464 1,620 1,620 1,620 
City of Big Bear Lake Department of Water and 
Power 2,283 2,364 2,448 2,535 2,625 

Big Bear Municipal 6,500 6,500 6,500 6,500 6,500 
Subtotal 10,090 10,328 10,568 10,655 10,745 

TOTAL 392,881 412,377 443,782 474,625 497,606 
1 The demands shown for Fontana Water Company are their projected total demand minus 5,000 AFY of imported 
water supplies from Inland Empire Utilities Agency. Portions of the supplies will be delivered outside the Region.  
2 Utilized future demand projections from 2007 IRWM Plan.  
3 Includes Western Heights Water Company and Oak Valley and overlies both the San Gorgonio Pass Water Agency 
and Valley District. 
4 Includes Bear Valley Mutual Water Company, Devore Water Company, Crafton Water Company, Inland Valley 
Development Company, Mount Vernon Water Company, Pioneer Mutual Water Company, Pharaoh-Powell Mutual W  
Company, Redlands Water Company, Tennessee Water Company, California Portland Cement Company, Corridor Lan  
Company, El Rivino Country Club, Elsinore Valley Metropolitan Water District, San Gabriel Valley Water Company, an  
Reche Canyon Mutual Water Company. 
5 The demands for the Plaintiffs are their adjusted rights to the SBBA, except for Riverside Public Utilities and 
Riverside Highland Water Company. Future demand projections for Riverside Public Utilities obtained from 2010 
UWMP and include wholesale deliveries. 
6 The demands shown for the Cabazon Water District where obtained from a 2006 letter report to LAFCO. Actual 
demands are projected to be reduced from those shown based on current demands.  

Figure 3-1: Total Water Demands within the Region 

 
 

3.2.1 Increase in Water Demand in Dry Years 
During drought periods, water demands increase due to the increased irrigation demands for 
agriculture and landscaping. The demands outlined in Table 3-2 and Figure 3-1 represent the 
average water demands projected by the water agencies. For the purposes of the modeling of the 
SBBA analysis, water demands were assumed to increase in “critically dry” years by four percent 
(DWR Bulletin 160-93). Critically dry years were defined to be the driest 20 percent of years using 
the SAR annual flows near Mentone from 1962 to 2000. Table 3-3 shows the results of the projected 
water demands for the SBBA for an average year, multi-year drought, and single-year drought. 
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Table 3-3: Region-wide Demands for average and Drought Conditions 

 2015 2020 2025 2030 2035 

Average Year 392,881 412,377 443,782 474,625 497,606 

Multi-Year Drought 408,596 428,873 461,533 493,610 517,510 

Single-Year Drought 408,596 428,873 461,533 493,610 517,510 

3.2.2 Reduced Demand Due to Conservation 
Conservation reduces water demand in ways that are not easily measured. Demand is reduced 
through changed consumer behaviors and more water-efficient fixtures like ultra-low-flow toilets 
and showerheads. These savings happen gradually over time as non-conserving fixtures are 
replaced with newer water-efficient models. The agencies within the IRWM Region implement a 
prescribed set of urban water conservation BMPs according to the Urban Water Planning Act. The 
current water demands reflect the effect of water conservation projects that are implemented by 
the purveyors. Demand projections in the UWMPs include estimates of conservation due to the 
implementation of future water conservation programs. 

3.3 Water Supplies 
The following sections provide a description of each water supply within the IRWM Region, the 
projected demands for each supply, and an estimate of the available water supply based on data 
presented in UWMPs and the Western-San Bernardino Watermaster report. The majority of 
groundwater basins in the Region are adjudicated, and therefore have pumping restrictions that 
limit demands. The projected demands on each water supply were based on the UWMPs. The 
projected water supplies of water purveyors were scaled to meet the projected demand, which was 
necessary to make a realistic projection of demand on shared water supplies within the Region.  

3.3.1 Groundwater and Local Surface Water 

San Bernardino Basin Area  

The SBBA was adjudicated by the Western Judgment in 1969. The judgment established the natural 
safe yield of the SBBA to be a total of 232,100 AFY for surface water diversions and groundwater 
extractions. Surface water is diverted from Mill Creek, Lytle Creek, and the SAR. The average 
surface water diversions in the SBBA for direct use from 1968 to 2000 were 39,000 AFY. It was 
determined in the Western Judgment that the Plaintiffs have a 64,862 AFY share of the safe yield, 
which equates to 27.95 percent of the safe yield. The Plaintiffs include the City of Riverside (the 
successor to the Riverside Water Company and the Gage Canal Company), Riverside Highland 
Water Company, Meeks & Daley Water Company, and the Regents of the University of California. 

The Non-Plaintiffs’ (agencies within San Bernardino County) rights are 167,238 AF, which equates 
to 72.05 percent of the safe yield. If the Non-Plaintiff extractions exceed the safe yield of the SBBA, 
Valley District is obligated to import and recharge a like amount of water into the SBBA. The 
Western-San Bernardino Watermaster produces an annual report calculating the total extractions 
and comparing it to the safe yield. If the total extractions are less than the safe yield, there is a 
groundwater “credit” in the basin.  If the total extractions are more than the safe yield, there is a 
replenishment obligation. Table 3-4 and Figure 3-2 outline the projected increase in demands for 
the local surface water and groundwater in the SBBA and provide an estimate of how much 
replenishment will be needed in the future. According to the 2012 Annual Western-San Bernardino 
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Watermaster Report, Valley District has 114,369 AF of credit accumulated in the SBBA through 
2011. 

To meet future demands in the IRWM Region, groundwater modeling results indicate that Valley 
District will need to import an average of about 62,000 AF of water each year. During wet years, 
over 37,000 acre-feet of this water would be stored. In dry years, 50,000 AF would be pumped from 
storage thereby reducing the Valley District service area’s dry year need from the SWP to 12,000 AF 
(see Table 3-9 and Table 3-10).  

The State Water Project Final Delivery Reliability Report (2011) predicts that the SWP may deliver 
as low as 11 percent of its maximum delivery capability during a future drought, and most recently 
was reduced to 5 percent during the 2014 drought. Valley District’s ultimate direct delivery need is 
about 30 percent, leaving a 19 percent, or 19,000 AF deficit in dry years. A storage program is 
currently being developed that would store enough water be upstream of the Valley District service 
to make up for this deficit during dry years. 

The SBBA is forecasted to supply over 50 percent of the future water demand within the Region. 
Computer models were used to help determine whether the available surface water (local surface 
water and imported water) and groundwater supplies would meet ultimate demands (2035). Based 
on the modeling results, if the SWP is as reliable as DWR estimated in 2011 (60 percent), the SBBA 
storage can be maintained to meet the 2035 demands (See Section 3.3.2. below for additional 
information on SWP reliability). 
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Table 3-4: Projected SBBA Local Surface Water Diversions and Groundwater Extractions (AFY) 

Water Agency 2015 2020 2025 2030 2035 

Non-Plaintiffs 

Colton, City of  7,000 6,783 6,994 7,408 7,991 
East Valley Water District  26,786 28,312 32,150 36,042 39,992 
Fontana Water Company 15,100 15,100 15,100 15,100 15,100 
Loma Linda, City of  6,814 6,418 6,814 7,236 7,683 
Marygold 1,500 1,500 1,500 1,500 1,500 
Muscoy 2,100 2,100 2,100 2,100 2,100 
Redlands, City of – Water Utility 33,209 32,109 33,266 34,549 34,549 
Rialto, City of  8,700 8,000 8,000 8,000 8,000 
SBMWD 50,233 52,671 54,730 56,866 59,082 
Terrace Water Company 900 900 900 900 900 
West Valley 17,500 20,500 25,500 28,500 30,500 
Other/Private 19,900 19,600 19,300 19,000 19,000 

Subtotal 189,742 194,993 206,354 217,201 226,397 
Plaintiffs 

Meeks & Daley Water Company 7,800 7,800 7,800 7,800 7,800 
Riverside Highland Water 
Company 5,100 5,945 7,210 7,950 7,950 

Riverside Public Utilities1  59,626 61,626 61,626 61,626 61,626 
Regents of California 500 500 500 500 500 

Subtotal 73,026 75,871 77,136 77,876 77,876 
Total Groundwater and Surface 

Water Demand 262,768 270,864 283,490 295,077 304,273 

Safe Yield 232,100 232,100 232,100 232,100 232,100 
Extractions above Safe Yield 30,668 38,764 51,390 62,977 72,173 

Return Flow from Extractions 
above the Safe Yield2 11,040 13,955 18,500 22,672 25,982 

Replenishment Obligation3 19,628 24,809 32,890 40,305 46,191 
1 In 2015, the Riverside Public Utilities plans to recharge 2,000 AF of water in the Bunker Hill Basin and by 2020 
they plan to recharge 4,000 AF through the Seven Oaks Dam Conservation Project. Production from the Bunker Hill 
Basin includes 4,200 AF of water owned by Western. 
2The Western Watermaster assumes a 36 percent return flow from extractions above the safe yield. 
3The Replenishment Obligation is the Extractions above the Safe Yield minus the Return Flow from the extractions 
above the Safe Yield. 
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Figure 3-2: SBBA Water Budget 

 
Rialto-Colton Subbasin  

The groundwater extractions in the Rialto-Colton Subbasin are governed by the Rialto Basin Decree 
and the Western Judgment. The Western Judgment refers to this subbasin as the “Colton Basin 
Area”. Fontana Water Company, City of Rialto, City of Colton, and West Valley Water District are 
subject to the Rialto Basin Decree, entered on December 22, 1961, by the Superior Court for the 
County of San Bernardino. Entitlement extractions for any given water year (October 1 to 
September 30) are affected by groundwater elevations between March and May for three specific 
“index” wells (Duncan Well, Willow Street Well, and Boyd Well). Under specified conditions, 
groundwater extractions may be limited.  

The Western Judgment requires Valley District to maintain the average lowest static water levels in 
three index wells in the Colton Basin Area and Riverside North subbasins 822.04 feet above mean 
sea level (msl). If the water levels fall below 822.04 feet above msl, Valley District is obligated to 
recharge the basin with imported water or reduce extractions. Extractions for use in Riverside 
County are limited to 3,381 AFY. 

The safe yield for the Colton Basin Area was not defined by the Western Judgment or the Rialto 
Basin decree. Extractions during the five-year base period of the Western Judgment, 1959 to 1963, 
were, on average, 11,731 AFY. Extractions have averaged 18,771 AFY from 1996 to 2011. Since 
1971, when the Watermaster reports began, the water levels in the three index wells have never 
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fallen below 822.04 feet. In 2012, the average lowest static level was 835.89 feet above msl for the 
three index wells. Projected extractions in the Colton Basin Area are found in.  

Since the safe yield has not been determined for the Colton Basin Area, the average extraction from 
1996-2005 of 17,300 AFY was used as the available supply from the Colton Basin Area in the water 
budget summary. 

Table 3-5: Projected Extractions in the Rialto-Colton Subbasin (AFY) 

Water Agencies 2015 2020 2025 2030 2035 
Colton, City of 4,515 4,375 4,511 4,778 5,154 
Fontana Water Company 7,600 7,600 7,600 7,600 7,600 
Rialto, City of 2,000 2,000 2,000 2,000 2,000 
Riverside Public Utilities 2,700 2,700 2,700 2,700 2,700 
West Valley 4,000 6,000 6,000 6,000 6,000 
Other/Private1 2,100 2,100 2,100 2,100 2,100 

Total 22,915 24,775 24,911 25,178 25,554 
Historical Average (1996-2005) 17,300 17,300 17,300 17,300 17,300 

1 Includes San Gabriel Valley Water Company and Reche Canyon Mutual Water Company. 

Riverside North Subbasin 

The Riverside North subbasin is the portion of the Riverside Basin in San Bernardino County (part 
of the larger Riverside-Arlington subbasin of the Upper Santa Ana Valley). Groundwater extractions 
in the Riverside North subbasin are governed by the Western Judgment. Extractions for use in San 
Bernardino County are unlimited, provided that water levels at three index wells in the Rialto-
Colton and Riverside North subbasin stay above 822.04 feet above msl. Extractions from the 
Riverside North subbasin for use in Riverside County are limited to 21,085 AFY.  

Total extractions during the five-year base period of the Western Judgment, 1959 to 1963, were, on 
average, 33,729 AFY. Historically, average static low measurements have never been below 822.04 
feet and in 2012 were 835.89 feet above msl. Because the safe yield of the Riverside North subbasin 
has not been determined, the average historical extraction from 1996 to 2005 of 30,100 AFY was 
used as the available supply of the Riverside North subbasin. Table 3-6 lists the projected demands 
on the Riverside North subbasin. If increased production causes the water levels to drop, water 
agencies would have to either restrict use or Valley District would need to recharge the basin with 
imported water.  
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Table 3-6: Projected Extractions in the Riverside North Subbasin (AFY) 

Water Agencies 2015 2020 2025 2030 2035 
Colton, City of 1,496 1,450 1,495 1,584 1,708 
Rialto, City of 1,000 1,000 1,000 1,000 1,000 
Riverside Public Utilities 17,000 17,000 17,000 17,000 17,000 
West Valley 2,000 2,000 2,500 3,000 4,000 
Agencies in Riverside County1 4,100 4,100 4,100 4,100 4,100 
SBMWD – RIX Overextraction2 7,900 7,900 7,900 7,900 7,900 
Other/Private3 6,000 6,000 6,000 6,000 6,000 

TOTAL 39,496 39,450 39,995 40,584 41,708 
Historical Average (1996-2005) 30,100 30,100 30,100 30,100 30,100 

Riverside North Aquifer Storage and Recovery Project 3,500 3,500 3,500 3,500 3,500 
TOTAL 33,600 33,600 33,600 33,600 33,600 

1Agencies in Riverside County have the adjusted right of 21,085 AF in the Riverside North Basin. 
2The RIX facility overlies the Riverside North Basin. In order to ensure that the secondary effluent applied to 
ground does not percolate to the groundwater and it is fully recovered, it is necessary that extractions exceed the 
amount of water applied. At present, this water is discharged from the RIX outfall into the SAR. In the long-term, 
the over-extractions rates will be approximately 10 percent more than that recharged (Watermaster 2003 pg. 14). 
Number used is based on the five year average from 2007-2011. 
3Includes California Portland Cement Company, Corridor Land Company, El Rivino Country Club, and Elsinore Valley 
Metropolitan Water District. 

Yucaipa Subbasin 

YVWD estimates the safe yield of the Yucaipa subbasin to be 10,000 AFY (YVWD 2005 UWMP, pgs. 
2-6). YVWD accounts for the majority of the demand on the Yucaipa subbasin. The City of Redlands 
Municipal Utilities and Engineering Department and South Mesa Water Company also extract water 
from the Yucaipa subbasin to a lesser extent. YVWD demands are projected to increase from 20,331 
AF in 2015 to 23,895 AF by 2035. In order to meet demands above the groundwater safe yield, 
YVWD plans to recycle water and import surface water from Mill Creek, SAR, and the SWP through 
transfer and exchange agreements with the City of Redlands and Valley District. YVWD’s new water 
treatment plant became operational in 2007. There is potential to increase spreading of water in 
the Wilson Creek spreading grounds and also to utilize the Oak Glen Creek stream channel for 
additional recharge. By maximizing the existing spreading grounds and expanding spreading 
acreage along Oak Glen Creek (25 to 50 acres), the capability exists to spread from 7,000 to 14,000 
AF of surface water annually into the Yucaipa Basin. Table 3-7 lists the projected demands on the 
Yucaipa subbasin. 

Table 3-7: Projected Extractions in the Yucaipa Subbasin (AFY) 

Water Agencies 2015 2020 2025 2030 2035 
Redlands, City of – Municipal Utilities and Engineering 
Department 256 248 265 281 281 

South Mesa Water Company 1,720 1,720 1,927 1,672 1,816 
YVWD 5,829 5,829 5,829 5,829 5,829 

TOTAL 7,805 7,797 8,021 7,782 7,926 
Safe Yield     10,000 10,000 10,000 10,000 10,000 
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Water from Big Bear Lake is used for snowmaking at local ski 
resorts. Most of the melted snow from the resorts flows back into 

the lake. 

San Gorgonio Pass Area Groundwater Basins 

The supplies available in the San Gorgonio Pass Water Agency are based on the San Gorgonio Pass 
Water Agency 2010 UWMP, the City of Banning 2010 UWMP, and the Beaumont-Cherry Valley 
Water District 2013 UWMP Update. The San Gorgonio Pass Water Agency report concluded that the 
agency will have to identify, procure, and import additional supplemental water supplies between 
2020 and 2025. However, local groundwater supplies will be sufficient until that time, so long as 
the San Gorgonio Pass Water Agency continues importing water from the State Water Project as 
projected in their UWMP. The available groundwater supplies in the San Gorgonio Pass region are 
found in Table 3-8.  

Bear Valley Groundwater Basin 

Big Bear Community Services District supplies all its water from groundwater in Big Bear Valley. 
The City of Big Bear Lake Department of Water and Power also produces groundwater from the 
Bear Valley groundwater basin. The projected extractions from Bear Valley groundwater are found 
in Table 3-8. 

Big Bear Lake 

Big Bear Municipal has a contract 
with Bear Mountain/Snow Summit to 
sell water from Big Bear Lake for 
snowmaking. The contract allows the 
sale of up to 1,300 AFY and no more 
than 11,000 AF for any 10-year 
period. Currently, the sales of water 
for snowmaking have not exceeded 
1,000 AFY. The projected extractions 
from Big Bear Lake are found in 
Table 3-8. 

No Man’s Land 

Fontana Water Company and City of 
Rialto extract water from a small 
unadjudicated groundwater basin 
between the Chino Basin and the 
Colton Basin Area known as “No 
Man’s Land.”  Fontana Water Company plans to extract 6,000 AFY from the basin. The City of Rialto 
plans also extract water from No Man’s Land. Projected extractions from “No Man’s Land” are found 
in Table 3-8. 
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Table 3-8: Projected Extractions of Other Groundwater and Surface Water Supplies (AFY) 

Water Agencies 2015 2020 2025 2030 2035 
San Gorgonio Pass Area Groundwater Supplies 
Edgar Canyon Basin 1,867 2,260 2,260 2,260 2,260 
Beaumont Basin 5,566 6,561 6,626 6,446 6,367 
Banning Storage Unit 1,130 1,130 1,130 1,130 1,130 
Banning Canyon 4,070 4,070 4,070 4,070 4,070 
Cabazon Storage Unit 4,585 5,805 5,248 4,716 5,012 
San Timoteo Groundwater Basin 230 230 230 230 230 
Singleton Basin 600 600 600 600 600 
Surface Runoff from Edgar Canyon 2,000 3,000 3,000 3,000 3,000 

Return Flows 429 438 448 458 468 
Sub-Total 22,437 26,054 25,572 24,870 25,097 

Bear Valley Groundwater 
City of Big Bear Lake Department of Water 
and Power 2,228 2,307 2,389 2,474 2,562 

Big Bear City Community Services District 1,307 1,464 1,620 1,620 1,620 
 Sub-Total 3,535 3,771 4,009 4,094 4,182 

Big Bear Lake 
Big Bear Municipal1 1,000 1,000 1,000 1,000 1,000 
No Man's Land Groundwater 
Fontana Water Company 6,000 6,000 6,000 6,000 6,000 
Rialto, City of  1,000 1,000 1,000 1,000 1,000 

 Sub-Total 7,000 7,000 7,000 7,000 7,000 
Riverside South 
Riverside Public Utilities2 15,074 20,274 24,674 29,474 32,674 
Chino Basin 
Fontana Water Company 5,319 6,413 8,372 10,332 12,041 
West Valley 0 900 900 900 900 

Sub-Total 5,319 7,313 9,272 11,232 12,941 
TOTAL PROJECTED SUPPLIES 54,365 65,412 71,527 77,670 82,894 
1 Surface water from Big Bear Lake used for snow making. 
2 Riverside Public Utilities plans to augment groundwater supplies from Riverside South by constructing a recharge 
facility at Pellissier Ranch. The Pellissier Ranch Aquifer Storage and Recovery project includes 6,000 AFY of 
groundwater and stormwater recharge, and 4,000 AFY of recycled water recharge. 

3.3.2 Imported Water 
SWP water is delivered from Northern California to Valley District; the amount of water that is 
entitled to each State Water Contractor is listed in Table A of the SWP’s water supply contracts, 
which is commonly referred to as “Table A”. Valley District has the fifth largest SWP contract out of 
all State Water Contractors, with a maximum Table A amount of 102,600 AFY through 2035. To 
help assess the reliability of SWP supplies, DWR publishes a biannual State Water Project Delivery 
Reliability Report. In this report, various hydrologic studies are conducted on the expected 
deliveries (expressed as percentage of entitlement) that would be available during different 
hydrologic years from 1922 to 2003. The 2011 State Water Project Delivery Reliability Report 
contains many of the same operational challenges as the 2009 report, including pumping 
restrictions as outlined in the 2008 and 2009 federal biological opinions and the effects of climate 
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change on supplies. The estimates in the 2011 report for water deliveries for Table A water supply 
deliveries are not significantly different from projections in the 2009 report, but have decreased 
since the 2005 report. The 2011 report estimated that, on average, 61 percent of the Table A SWP 
amounts would be delivered based on 2011 existing conditions and 60 percent based on 2031 
future conditions.  Therefore, Valley District’s Table A amount of 102,600 AF is estimated to be 60 
percent reliable, or, on average, Valley District could receive 61,440 AFY of the Table A amount in 
the future. 

The water agencies in the Valley District service area forecast approximately 30,622 AFY for SWP 
deliveries in 2035, outlined in Table 3-9, based upon UWMP projections. This includes direct 
deliveries to Valley District’s retail agencies, and an average of 6,500 AFY (65,000 AF in any ten 
year period) that is sold to Big Bear Municipal for distribution to Bear Valley Mutual “in-lieu” of 
releases from Big Bear Lake.  

Valley District is estimated to need approximately 46,191 AFY to meet the replenishment 
obligations in the SBBA with the projected demands in 2035 (Table 3-4). Replenishment may also 
be required for the Colton Basin Area and the Riverside North Basins depending on the future 
water levels. Valley District would have 30,818 AFY of available SWP water to use for 
replenishment from its Table A amount after the SWP deliveries in 2035.  

The other primary state water contractor in the IRWM Region is the San Gorgonio Pass Water 
Agency. The San Gorgonio Pass Water Agency has a contracted Table A amount of 17,300 AFY but is 
currently limited to importing approximately 11,000 AFY until the next phase of the East Branch 
Extension is completed. The need for SWP water in the San Gorgonio Pass to meet the projected 
demands is higher than the current San Gorgonio Pass Water Agency Table A amount. Table 3-9 
summarizes the forecasted demand for SWP water in the San Gorgonio Pass area and Table 3-10 is 
the available SWP supplies to the Region based on state water contractors’ Table A amounts. 
Crestline-Lake Arrowhead Water Agency is outside of the Region but provides approximately 60 
AFY water to the City of Big Bear Lake Department of Water and Power.  

Table 3-9: Projected Deliveries of State Water Project (AFY) to the Region 

Water Agencies 2015 2020 2025 2030 2035 
SBVMWD 
Direct Deliveries1 21,683 20,079 20,749 24,055 24,122 
Big Bear Municipal2 6,500 6,500 6,500 6,500 6,500 

Subtotal  28,183 26,579 27,249 30,555 30,622 
Water for Recharge/Groundwater Pumping3 34,281 35,885 35,215 30,885 30,818 

SWP Deliveries 62,464 62,464 62,464 61,440 61,440 
San Gorgonio Pass Water Agency 

SWP Deliveries 10,553 10,553 10,553 10,380 10,380 
Crestline-Lake Arrowhead Water Agency 

SWP Deliveries 55 57 59 61 63 
Total Deliveries 73,017 73,017 73,017 71,940 71,940 

1 Demands for imported water for East Valley Water District, City of Redlands, City of San Bernardino, West Valley, 
and YVWD provided as part of the 2010 Regional UWMP. Demands for Fontana Water Company estimated from 
2010 Fontana Water Company UWMP. Demands for Crestline-Lake Arrowhead Water Company from 2007 IRWM 
Plan. 
2Distributed to Bear Valley Mutual “in-lieu” of releases from Big Bear Lake. 
3 Imported water not used for direct deliveries or deliveries to Big Bear Municipal will be recharged to support 
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groundwater pumping. The anticipated imported water demands include direct delivery, local water banking and 
sustainability program. 
 

Table 3-10: Available State Water Supplies Based on Table A Amounts (AFY) 

Water Agencies Table A 
Amount 

Average 
Reliability 

(60%) 

Multi-Year  
Drought Reliability 

(33%) 

Single-Year 
Drought Reliability 

(11%) 
Valley District 102,400 61,440 33,792 11,264 
San Gorgonio Pass Water Agency 1 17,300 10,380 5,709 1,903 
Crestline-Lake Arrowhead Water 
Agency2 100 60 33 11 

Total 119,800 71,880 39,534 13,178 
1 San Gorgonio Pass Water Agency plans to acquire additional SPW for the City of Banning and the Beaumont-Cherry 
Valley Water District. 
2 Crestline-Lake Arrowhead Water Agency supplies approximately 60 AFY to the City of Big Bear Lake Department of 
Water and Power for use in Rimforest.  

3.3.3 Recycled Water 
The RIX facility treats secondary-treated wastewater from the Colton and San Bernardino plants to 
tertiary levels for release into the SAR. The RIX facility was designed as a 40-mgd plant, but 
currently operates at 27 mgd. The Orange County Judgment (Orange County Water District v. City of 
Chino, et al., Case No. 117628) stipulated that Valley District shall be responsible for the delivery of 
an average annual supply of 15,250 AF of “base flow” at the Riverside Narrows. Per the terms of an 
agreement between the SBMWD and Valley District, SBMWD releases at least 16,000 AFY of treated 
wastewater to the Santa Ana River to meet Valley District’s downstream obligations under the 
Orange County Judgment.  

In 2003, SBMWD released a Programmatic Environmental Impact Report evaluating the sale of 
excess effluent to potential buyers downstream. SBMWD has previously determined that the use of 
recycled water from the RIX facility to offset water demands within its service area is not feasible at 
this time. The RIX facility is located at an elevation and distance from SBMWD’s service area that 
makes it economically impractical to utilize recycled water (SBMWD 2005). This could change if the 
water is not sent to the RIX facility. 

The projected use of recycled water is summarized by water agency in Table 3-11. Recycled water 
use is forecasted to increase from 26,598 AFY in 2015 to 62,429 AFY in 2035.  
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Table 3-11: Projected Use of Recycled Water (AFY) 

Water Agencies 2015 2020 2025 2030 2035 
Banning, City of 1,680 1,680 1,680 1,680 1,680 
Beaumont-Cherry Valley Water District 5,372 6,216 7,342 8,440 8,843 
Fontana Water Company 1,500 2,500 3,500 4,500 6,000 
Redlands, City of – Water Utility1 2,214 3,040 3,290 3,290 3,290 
Rialto, City of2 336 336 336 336 336 
Riverside Public Utilities 3,650 5,800 5,800 5,800 5,800 
SBMWD 5,600 7,000 13,000 19,600 25,500 
South Mesa Water Company 110 145 190 244 244 
YVWD 6,136 7,121 8,309 9,572 10,736 

Total 26,598 33,838 43,447 53,462 62,429 
1 The recycled water by the City of Redlands would otherwise percolate into the SBBA. In the water budget 
summary this was not counted as a new supply. The recycled water that would otherwise discharge into surface 
streams and flow out of the Region was counted as new supply. 
2 The City of Rialto delivers approximately 0.3 mgd of recycled water for park irrigation. The projected use of 
recycled wastewater within the City’s service area for the next 25 years is uncertain as funding for infrastructural 
improvements is needed. 

3.4 Water Budget Summary 
The current balance between supply and applied demand for the IRWM Region is presented as the 
summary of the water budget in Tables 3-12 to 3-16 and Figure 3-3. Based on this analysis, the 
water supplies within the Valley District and San Bernardino Mountains area are adequate to meet 
the demands through 2035. This is assuming the SWP reliability as published in the 2011 State 
Water Project Delivery Reliability Report, and that the infrastructure needed for future projects is 
in place. This analysis also relies on the 20 percent by 2020 reduction in demand set forth in Senate 
Bill X7-7 and the conservation efforts of the agencies as projected in their UWMPs.  

In a normal year, SWP water not used for direct deliveries is banked in groundwater storage. 
Therefore, it is assumed that in any year Valley District will have its long-term SWP supply available 
through a combination of SWP deliveries and SWP from storage (2010 RUWMP). Local surface 
water supplies are based on precipitation patterns in the future similar to those seen in the past. 
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Table 3-12: Water Budget Summary for Valley District and San Bernardino Mountains (AFY) for an 

Average Year 

Supply or Demand Type 2015 2020 2025 2030 2035 
SBBA Surface Water 39,000 39,000 39,000 39,000 39,000 
Big Bear Surface Water 1,000 1,000 1,000 1,000 1,000 
Seven Oaks Supply1 10,800 10,800 10,800 10,800 10,800 
Oak Glen 350 350 350 350 350 

Sub-Total Local Surface Water 51,150 51,150 51,150 51,150 51,150 

SBBA Groundwater 128,238 128,238 128,238 128,238 128,238 

SBBA Return Flows from Extractions above 
safe yield2 

 
11,040 

 

 
13,955 

 

 
18,500 

 

 
22,672 

 
25,982 

SBBA return flow from SWP deliveries3 7,806 7,228 7,470 8,660 8,684 
Rialto-Colton Groundwater 17,300 17,300 17,300 17,300 17,300 
Riverside North Groundwater 33,600 33,600 33,600 33,600 33,600 
Yucaipa Groundwater 10,000 10,000 10,000 10,000 10,000 
Other Groundwater 15,854 18,084 20,281 22,326 24,123 
Active Recharge Program 0 28,000 28,000 28,000 28,000 

Sub-Total Groundwater  222,326 256,405 263,389 270,796 275,927 

Direct Deliveries SWP Water4 21,683 20,079 20,749 24,055 24,122 
Big Bear Municipal SWP Water4 6,500 6,500 6,500 6,500 6,500 
SWP Storage 34,281 35,885 35,215 30,885 30,818 

Sub-Total SWP Water 62,464 62,464 62,464 61,440 61,440 

Sub-Total Recycled Water 9,919 13,367 20,977 29,075 37,292 
Total Supplies 347,371 383,386 397,980 412,461 425,809 

Total Demands 250,280 253,905 272,170 289,554 304,391 
Surplus 97,091 129,481 125,810 122,907 121,418 

1 The Plaintiffs portion is 27.95% and the Non-Plaintiffs portion is 72.05% or 10,800 AFY. 
2 The Watermaster estimates 36% return flows from extractions above the safe yield of the SBBA. This is 
estimated in Table 3-4. 
3 The Watermaster estimates a 36% return from the direct deliveries of SWP in the SBBA.  
4 The amount of water used in the given year is the minimum between (a) the difference between the  
applied demand and the surface water, groundwater, recycled water, and future Seven Oaks Supply and  
(b) the available Table A water found in Table 3-10. 
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Table 3-13: Water Budget Summary for San Gorgonio Pass Water Agency Area 

 Supply or Demand Type 2015 2020 2025 2030 2035 
Surface Runoff  (Edgar Canyon) 2,000 3,000 3,000 3,000 3,000 
Groundwater 20,437 23,054 22,572 21,870 22,097 
Imported Water 10,380 10,380 10,380 10,380 10,380 
Recycled Water 7,431 8,532 10,063 11,713 12,933 

Total Supplies 40,248 44,966 46,015 46,963 48,410 
Total Demands 31,151 36,827 44,302 52,221 57,165 
Surplus/Deficit 9,097 8,139 1,713 -5,258 -8,755 

Table 3-14: Region-Wide Water Budget Summary for Average Year (AFY) 

  2015 2020 2025 2030 2035 
Local Surface Water 53,150 54,150 54,150 54,150 54,150 
Groundwater 297,640 343,871 356,488 369,336 379,918 
Imported Water 71,880 71,880 71,880 71,880 71,880 
Recycled Water 26,598 33,838 43,447 53,462 62,429 

Total Supplies 449,268 503,739 525,965 548,828 568,377 
Total Demands 392,881 412,377 443,782 474,625 497,606 
Surplus/Deficit 56,387 91,362 82,183 74,203 70,771 

Table 3-15: Region-Wide Water Budget Summary for Multi-Year Drought (AFY) 

  2015 2020 2025 2030 2035 
Local Surface Water 26,010 26,610 26,610 26,610 26,610 
Groundwater 297,640 343,871 356,488 369,336 379,918 
Imported Water 39,600 39,600 39,600 39,600 39,600 
Imported Water from Storage 18,814 0 0 4,668 9,019 
Recycled Water 26,598 33,838 43,447 53,462 62,429 

Total Supplies 408,596 443,853 466,079 493,610 517,510 
Total Demands 408,596 428,873 461,533 493,610 517,510 
Surplus/Deficit 0 14,981 4,546 0 0 

Table 3-16: Region-Wide Water Budget Summary for a Single-Dry Year (AFY) 

  2015 2020 2025 2030 2035 
Local Surface Water 23,843 24,393 24,393 24,393 24,393 
Groundwater 297,640 343,871 356,488 369,336 379,918 
Imported Water 13,178 13,178 13,178 13,178 13,178 
Imported Water from Storage 47,338 13,593 24,028 33,242 37,592 
Recycled Water 26,598 33,838 43,447 53,462 62,429 

Total Supplies 408,596 428,873 461,533 493,610 517,510 
Total Demands 408,596 428,873 461,533 493,610 517,510 
Surplus/Deficit 0 0 0 0 0 
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Figure 3-3 : Region-Wide Water Budget Summary for Average Year 

 
The shortage in supply in Table 3-13 within the San Gorgonio Pass Water Agency service area will 
require the acquisition of additional imported water supplies. The San Gorgonio Pass Water Agency 
2010 UWMP outlines potential methods for augmenting its future supplemental imported water 
supply, including short term, spot market purchases and long term permanent transfers of water 
rights.  

During multi-year and single-year droughts, the IRWM Region is more reliant upon groundwater. 
Based on groundwater modeling of the SBBA, during a dry period, agencies typically increase their 
groundwater extractions to overcome any deficiency in local surface water and imported water 
supplies. Computer modeling suggests that groundwater extractions in the SBBA will increase to 
meet the demands in drought years if imported water is captured and stored when it is available in 
“wet years.”  The storing of local and SWP water in the SBBA in wet years for later use during dry 
periods is one of the foundational management strategies in the IRWM Plan. Storage locations up 
stream of Valley District’s service area, along the SWP, is also undertaken to enable the direct 
delivery to treatment plants during dry years.  
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Groundwater is a major source of water 
supply for the Upper Santa Ana Region. 

4 Goals and Objectives 
4.1 Introduction 
The primary purpose of the IRWM Plan is to provide a roadmap for the management of water 
resources in the area to ensure long-term, reliable water supply availability for the IRWM Region. 
The first step in developing this roadmap is the formulation of broad water management goals and 
more specific water management objectives that can help achieve those goals. The goals and 
objectives described in the sections that follow shape the desired outcome from implementation of 
the plan.  

4.2 Water Management Objectives Development Process 
A key element of the IRWM planning process is the development of water management objectives 
that will help address the needs of the IRWM Region while also speaking to the water management 
strategies outlined in the California Water Plan and IRWM Proposition 84 and 1E Program 
Guidelines. To determine these objectives, the needs of the Region must be identified as well as 
goals to address those needs.  

4.2.1 Regional Needs Identification 
Using the 2007 IRWM Plan, the BTAC discussed the current issues and needs of the Region. Below is 
a discussion of the issues and needs that were identified. 

Reliance on Imported Water 

The Region estimates that it will depend on imported water from the SWP for up to one quarter of 
its water supply. Dependence on imported water creates reliability issues due to vulnerabilities 
such as: 

• Susceptibility to interruption during catastrophic conditions 

• Periods of statewide drought 

• Environmental protection goals and mandates in the Bay Delta 

• Climate change 

• Imported water quality 

• Imported water cost increases 

As the health of the Sacramento-San Joaquin Delta 
(Delta) environment has deteriorated and fish 
populations have declined, state and federal 
regulations have limited the SWP’s ability to pump 
and convey water to southern California through the 
Delta. In addition to environmental challenges, aging 
Delta levees are also crumbling and not able to 
withstand the impacts of catastrophic earthquakes, 
floods and rising sea levels. This growing crisis poses 
the threat of statewide economic and ecological 
disaster. 

Diversifying water supplies will improve reliability 
issues and reduce pressures from population and 
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demand increases.  

Groundwater Management 

Precipitation stored as groundwater is a major source of water supply in the IRWM Region. At 
times, parts of the Region can experience high groundwater levels that must be managed in order to 
reduce the risk of liquefaction. Additionally, preserving and improving water quality in the 
groundwater basins is important to maintaining safe drinking water quality.  

Due to the significance of groundwater management in the IRWM Region, the following three Basin 
Management Objectives were established for the Region: 

1. Maximize Conjunctive Use: The BTAC has developed Conjunctive Use Guidelines for the 
SBBA that are intended to optimize the storage potential in this basin. Conjunctive use 
potential should also be evaluated for the other basins in the Region. 

2. Reduce the Risk of Liquefaction: A significant portion of the SBBA—generally, the 
downtown and southern portions of the City of San Bernardino—is an area of historically 
high groundwater. Groundwater levels in this area have been artesian in the past. When 
high groundwater is combined with the thick layer of sand in the aquifer it can cause 
liquefaction in an earthquake. 

3. Protect Groundwater Quality: Groundwater management is currently influenced by the 
presence of contamination plumes. Most of these plumes resulted from historic military and 
industrial operations in the Region. 

Because groundwater is such an important supply for the Region, these Basin Management 
Objectives were incorporated into the overall IRWM Objectives. 

Water Quality 

Groundwater quality in the Upper SAR watershed is generally good, though there are a number of 
contamination plumes in the upper watershed that are in the process of being remediated. Water 
quality impacts in the Region are largely due to the presence of the defense industry and 
agriculture.  In the past, the defense industry routinely dumped solvents onto the ground which 
soaked into the groundwater. Agriculture resulted in an accumulation of salts that are now in the 
unsaturated soils overlying groundwater basins (now defined in the Basin Plan as groundwater 
management zones). These salts will degrade groundwater quality over time.  

Currently, the primary groundwater quality concerns in the IRWM Region include TDS, nitrogen, 
PCE, TCE, and perchlorate. Additionally, some surface waters in the Region are on the State’s 303(d) 
list for pathogens, nutrients, metals, sediment, and/or PCBs. Implementing projects that protect 
and improve water quality in the Region is important to protecting drinking water quality as well as 
protecting water quality in downstream areas. 

Flood Management 

The management of storm waters that flow through the San Bernardino valley has been an ongoing 
challenge since the SBCFCD was created in 1939. Multiple flooding events, some with the loss of life, 
have occurred in the intervening years. One of the primary purposes of the SBCFCD is to manage 
flood waters and natural stream flow for the protection of residents, public and private properties 
and the utilities that are vital for the communities.    
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The SAR Wash was historically a natural floodplain and 
alluvial fan that provided a place to convey frequent 
devastating flood waters and to deposit sediment. The 
alluvial deposit provided excellent conditions for 
establishing settling basins for percolating surface water 
to the groundwater basin, providing a significant source of 
water supply for the Upper SAR watershed. Substantial 
development has occurred in these areas, with additional 
development planned for the future. Protecting open 
space areas that can be used for flood protection is critical. 
Retaining stormwater for recharge is also desirable to 
help meet future water supply needs. 

Habitat and Open Space Preservation 

The IRWM Region contains extraordinary natural 
resources, including the San Bernardino National forest in 
its headwaters, and unique habitat types, endangered or 
threatened species in the San Bernardino Valley. The 
Region desires to be proactive in working with Federal 
and State agencies to improve habitat and open space, and 
increase recreational areas. 

Disaster Preparedness 

The IRWM Region is located in a seismically active area of Southern California. Four major fault 
zones are found in the Region, including the San Jacinto Fault, the Chino-Corona segment of the 
Elsinore Fault, the Cucamonga Fault, and the San Andreas Fault. Numerous other minor faults 
associated with these larger fault structures may also present substantial hazards.  

While not the only cause for a catastrophic water supply interruption, the postulated magnitude 8.0 
earthquake on the San Andreas Fault is one of the most likely disasters that could occur in the 
Region. The effects of a large magnitude earthquake on water supply were estimated based on post-
earthquake surveys, earthquake planning reports included in purveyor’s UWMPs and available 
reports prepared by State and federal agencies. Other catastrophic interruptions caused by regional 
power failure, terrorist attack, or other man-made or natural catastrophic event could cause similar 
conditions and issues to water supply systems in the Region. 

A conceptual level analysis has been performed to assess possible impacts due to seismic activity. 
As additional data and information becomes available, a more detailed analysis should be 
conducted. Appendix F includes the following: 

• An earthquake literature search of major earthquake events and what has been learned 
from such events. 

• Evaluation of catastrophic interruption of regional facilities. 

• Vulnerabilities of the Region’s water supply system to SWP supply interruption. 

• Vulnerably of local purveyors’ systems to an earthquake. 

• Summary of Findings and Recommendations including a Water Shortage Contingency Plan.  

• Water Shortage contingency planning. In addition, the UWMPs within the Region also 
include water contingency planning information and are updated every 5 years. 
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Sustainability 

The IRWM Region recognizes the need to make water management decisions that ensure resources 
are maintained for future generations. This includes incorporating economic, social, land use, 
environmental sustainability into water resource management decisions. DACs are often more 
vulnerable to water supply, flood, and water quality issues. The Region has made ensuring 
equivalent services to DACs a priority and intends to maintain these services through the planning 
horizon of the IRWM Plan. 

Climate Change 

In order to identify the potential impacts to the IRWM Region’s water resources as a result of 
climate change, the BTAC conducted a vulnerability assessment using the Vulnerability Assessment 
Checklist available in DWR’s Climate Change Handbook for Regional Planning (2011). The 
questions and answers for this checklist are provided in Appendix G. Below is a list of the areas of 
the Vulnerability Assessment Checklist that should be viewed as a priority within the Region, and 
should be addressed to protect the Region from potential climate change impacts.  

• Processes that require cooling water 

• Climate sensitive agriculture 

• Reliance on imported water 

• Wildfires that effect water quality 

• Threatened beneficial uses of water bodies 

Based on the checklist above the following vulnerabilities were identified for the Upper SAR Basin. 
The vulnerabilities were listed in rank order by the BTAC subcommittee updating the IRWM Plan. 
In all cases, actions identified in the IRWM address vulnerabilities. 

1) Uncertainty around the Sacramento- San Joaquin Delta, especially given dependence on snow pack 
for water supplies will make imported supplies less reliable. 

The Region’s ability to capture additional stormwater and store it in the large underlying 
groundwater basins will provide some ability to offset this vulnerability. In addition, the Region 
plans to maximize the import of water during wet years and store it in the large underlying 
groundwater basins which will also help offset this vulnerability. 

2) Current groundwater capture facilities are not operationally equipped to capture less frequent, 
but more intense storm events. 

As much of the Region’s water supply ultimately falls on precipitation, either as rain or snow, in the 
local mountains, the ability to capture more intense storm flows is crucial. As these flows are often 
intense and of short duration, further development of additional facilities to capture and recharge 
the tail end of an intense storm becomes crucial in the Region. Plans for these facilities are 
discussed elsewhere in the IRWM Plan. Additionally, through a partnership between SBVWCD and 
the Valley District capacity to recharge water from released from the Seven Oaks Dam will be 
increased. As the dam serves to attenuate flood flows, this project is well suited to increase the 
Region’s capacity to recharge water. 
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3) More frequent drought periods will result in more frequent and intense wildfires. Water quality 

and the ability to capture storm flows will be reduced. 

Wildfires are already a concern in the Region, and have historically caused water quality and flood 
control issues. Should climate change increase drought periods and result in more frequent and 
intense wildfires, water quality and flood control will be further impacted.  

4) Increased surface water temperatures will degrade water quality and negatively impact aquatic 
life, especially in mountain areas. 

High gradient stream systems located in the mountainous areas support a number of species that 
exist in a narrow geographic range limited by altitude. Some of the more sensitive species, such as 
the mountain yellow-legged frog are listed by the U.S. Fish and Wildlife Service and active 
restoration and recovery programs are underway. Increases in surface water temperature will 
negatively impact aquatic life as already narrow geographic ranges will be further reduced.  

5) Uncertainty related to managing intense winter storms to protect downstream life and property 
will make holding water in the flood system for recharge more difficult. 

As seasonal storms become less frequent and more intense, flood management may become more 
complex. However, collection of water for recharge during intense storm events is difficult and 
most efforts are focused on “scalping” the tail of a storm flow. The high volume flows move 
downstream and the tailing, less intense flows can be collected by rubber dams or other structures. 
These structures are intended to be deflated or moved during high flow events. Planning is 
underway for a number of these facilities within the watershed. 

6) Increased temperatures will result in increased water demand for landscape irrigation. 

As days with highs over 95 degrees increase in frequency, absent any intervention, landscape 
irrigation demands would increase. Recent programs by local water retailers, including a popular 
public private partnership called Water Saving Garden Friendly, have provided education and 
resources for homeowners and businesses to reduce irrigation demand through the use of drought 
tolerant plants in landscaping. A recent partnership with California State University resulted in a 
drought tolerant demonstration garden where the public can see and better understand the 
benefits of drought tolerant landscaping. Additionally, like in most parts of California, numerous 
incentive programs are underway to increase water use efficiency by the homeowner, especially 
outdoor use. These programs will need to be continued or even expanded to counteract increasing 
temperatures in the future.  

7) Decreased runoff and subsurface flows from the mountain front areas as the result of more 
frequent and severe droughts. 

As drought conditions become more frequent, it becomes more important to capture storm flows 
when they are available. Further development of recharge facilities within the IRWM Region and 
imports of water during wet years for underground storage allows the Region to store water in the 
wet years for use during periods of drought. The Bunker Hill Basin is a tremendous resource and 
the cooperative management of the basin has created the structure where more water could be 
stored in wet years. 

As summarized above, most of the IRWM Region’s vulnerabilities are addressed by work already 
occurring in the upper watershed. More active stormwater capture and more active recharge of 
imported water in wet years will help prepare the Region for changed climatic conditions. 
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4.2.2 Goals and Objectives Development 
Water management goals are the broad statements that drive water management planning in the 
IRWM Region. Water management objectives are the more specific and measureable ways of 
achieving these goals. The objectives in this Plan are tailored to the Region’s needs and priorities as 
well as the priorities of the State. Water management strategies are the methods the Region plans 
to use to achieve its objectives (Figure 4-1). These strategies are described in detail in Chapter 5.  

Figure 4-1: Hierarchy of Goals, Objectives and Strategies 

 
Objectives Development Process 

The BTAC is responsible for preparing and updating the IRWM Plan, including reviewing and 
refining the objectives to ensure they remain relevant to current needs of the IRWM Region. The 
IRWM Plan objectives were originally developed for the 2007 IRWM Plan. Since that time, the water 
agencies and other stakeholders in the Region have reviewed and commented on the Plan sections. 
These comments have been incorporated to ensure the issues and priorities of the Region are 
reflected. The BTAC reviewed the updated water management goals, objectives and strategies at a 
workshop on September 16, 2014 to incorporate any remaining concerns and adjust the objectives 
as needed. 

Considerations 

Several policies were considered when developing the water management objectives. Water 
management in the Region is governed by a complex set of technical constraints, court decisions, 
judgments, and agreements. Water management objectives for the Region must be consistent with 
these legal documents. Other considerations included consulting the Basin Plan Objectives. Water 
quality standards found in the Basin Plan were used to identify measurable targets for water 
quality in the groundwater and surface water bodies. California Water Code, Section 10540(c). The 
State’s 20x2020 water use efficiency goals set forth in the Water Conservation Act of 2009 were 
also used to develop measurable objectives for the Region’s water supply goal. 

4.3 Water Management Goals and Objectives 
Using the needs of the IRWM Region described in the previous section, the Region established the 
following goals, also shown in Figure 4-2: 

1. Improve Water Supply Reliability 

Goals 
Objectives 

Strategies 
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2. Balance Flood Management and Increase Stormwater Recharge 

3. Improve Water Quality 

4. Improve Habitat and Open Space 

Figure 4-2: Upper SAR Watershed IRWM Regional Goals 

 
The Region agreed that achieving the IRWM goals would require the identification of more specific 
and measurable objectives that relate to each of the 4 goals. The resulting 15 objectives consider 
the State’s planning guidance in the 2012 IRWM Proposition 84 and 1E Program Guidelines, as well 
as the priorities and opportunities unique to the IRWM Region. These objectives are shown in Table 
4-1 and described in the sections that follow. 
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Table 4-1: Upper SAR Watershed IRWM Region Objectives 

 

4.3.1 Goal #1: Improve Water Supply Reliability 
Water supply reliability can generally be improved by reducing demand and/or by increasing 
supply. Demand reduction is required by the Water Conservation Act of 2009 (SBX7-7), which 
requires retail water agencies to reduce demands 20 percent by 2020. Water supply for the Region 

Goal #1: 
Improve 
Water 
Supply 
Reliability 

1a: Reduce demand 20% by 2020. 
1b: Increase utilization of local supplies by 20,000 AFY. 
1c: Increase storage by 10,000 AF. 
1d: Prepare for disasters by implementing two new interties between 
water agencies. 

1e: Monitor and adaptively manage climate change impacts by 
implementing three projects that reduce energy demands. 

1f: Ensure equivalent water supply services for DACs by reducing the  
percentage of population that is underserved. 

Goal #2: 
Balance 
Flood 
Management 
and Increase 
Stormwater 
Recharge 

2a: Utilize XX acres of flood control retention/detention basins that are not 
currently used for recharge. 

2b: Reduce FEMA reported flood area by XX acres. 

2c: Ensure equivalent implementation of flood projects in DAC areas and 
implement at least one flood control project in a DAC area. 

Goal #3: 
Improve 
Water 
Quality 

3a: Ensure no violations of drinking water quality standards. 

3b: Improve surface and groundwater quality by treating 3,000 AFY of 
water supply. 

3c: Manage total dissolved solids and nitrogen in groundwater. 

3d: Ensure equivalent water quality services for DACs. 

Goal #4: 
Improve 
Habitat and 
Open Space 

4a: Improve habitat and open space by XX acres. 

4b: Identify “multi-use” opportunities to increase recreation and public 
access and identify at least one multi-use project. 
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can be developed by increasing use of supplies such as recycled water, groundwater and 
stormwater. 

True reliability occurs when there is additional supply over projected demand. This redundancy, or 
“reliability margin”, in supplies allows the Region to adapt to changing conditions. For example, 
developing additional stormwater capture may overcome a deficit in the amount of precipitation 
assumed into the future. The IRWM Region has decided to use a reliability margin of 10 percent in 
its analysis. This 10 percent exceedance of supplies over demands will help the Region adapt to 
unknowns such as future precipitation amounts, future imported water availability, climate change 
impacts and other unknowns.  

Several objectives were identified to improve water supply reliability in the Region. These include 
managing demands, increasing local supplies, increasing overall water storage, preparing for 
potential disasters, managing climate change impacts, and ensuring DACs receive equivalent 
services. 

Objective 1a: Reduce demand 20% by 2020. 

SBX7-7 requires retail water agencies to reduce demands 10 percent by 2015 and 20 percent by 
2020. The BTAC is tracking each retail water agencies progress toward these goals on an annual 
basis and providing the status in its Regional UWMP. 

Wholesale water agencies like Valley District and the San Gorgonio Pass Water Agency are not held 
responsible for the demand reductions but are required to help the retail water agencies within 
their service areas achieve these goals (Water Code §10608.36). Water conservation programs in 
the Region have grown over the past several years.  

In 1983, the California legislature enacted the Urban Water Management Planning Act (Water Code 
Sections 10610-10658). The Act states that every retail water supplier providing 3,000 AF of water 
annually or supplying water to 3,000 customers or more must file a UWMP with DWR. The 
requirement is designed to ensure thoughtful planning for future water reliability. Water purveyors 
must submit an updated plan and have that plan deemed complete by DWR every five years. The 
statute requires quite a detailed assessment, including an analysis of Demand Management 
Measures (DMMs). DMMs are programs and activities that encourage, regulate or incentivize water 
conservation. The Urban Water Management Planning Act identities fourteen (14) DMMs, also 
referred to as BMPs, which are to be evaluated in each UWMP.  

By reducing regional water demand 20 percent by 2020, this objective will help retail water 
agencies meet their SBX7-7 water use efficiency goals and help alleviate demands on water 
supplies. Widespread implementation of water use efficiency programs and other BMPs will 
increase water supply reliability in the Region. 

Objective 1b: Increase utilization of local water supplies by 20,000 AFY. 

Increasing the use of local water supplies helps the Region develop a more diverse water supply 
portfolio that adds resiliency against interruptions in imported water deliveries and increasing 
imported water costs. Local water supply opportunities include increasing stormwater capture, 
recycled water, and groundwater use through projects that develop the infrastructure to capture, 
store, or transport the water supplies locally. In addition, increasing local supply use will help to 
reduce dependence on the Delta. 
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The Cuttle Weir is a concrete and rock diversion 
structure owned by the San Bernardino Valley 

Water Conservation District and is used to 
divert water from the Santa Ana River to the 

Conservation District’s Santa Ana River 
Spreading Grounds for artificial recharge of the 
SBBA. The Seven Oaks Dam can be seen in the 

background. 

Objective 1c: Increase storage by 10,000 AF. 

Storing water, primarily in groundwater basins, in 
wet years for later use during dry periods 
(conjunctive use) is a foundational strategy to help 
improve water supply reliability. Through the Valley 
District Cooperative Recharge Program, retail 
agencies in the Valley District service area store 
imported water during wet years so that it is 
available in dry years. Since 2008, nearly 107,000 AF 
has been stored under this program. However, the 
area will need to increase this amount, over time, to 
help offset increasing demands and other 
uncertainties. The preferred storage location is in 
local groundwater basins to reduce evaporative 
losses and transportation costs, though storage can 
also occur in upstream locations or the Central 
Valley. Storing water locally has the advantage of 
improving reliability by reducing the vulnerabilities 
associated with transporting the water from other 
agencies’ jurisdictions, but this objective also 
includes increasing storage outside the Region. 

Objective 1d: Prepare for disasters by implementing two new interties between water agencies. 

Implementing storage and intertie projects will improve the Region’s resiliency against disasters 
such as earthquakes and other catastrophic events that could cause damage to water supply 
systems. Earthquakes can displace pipelines, interrupt power supply to pump stations and 
treatment facilities, and cause water service outages of local and SWP water. Increasing storage can 
provide reserves if there is an interruption of SWP water and interties can be used during an 
emergency to supply water from water systems that are not damaged. 

Objective 1e: Monitor and adaptively manage climate change impacts by implementing three projects 
that reduce energy demands. 

Generally, there is great uncertainty in the magnitude, timing, and location of precipitation and 
runoff changes associated with climate change. However, it is generally agreed that climate change 
could change runoff patterns. There is also a great level of uncertainty in the reduction, if any, in 
water supply due to climate change for Southern California and for Upper Santa Ana, in particular. 
The strategies identified to improve water supply reliability would also be useful in mitigating 
potential impacts from climate change. Therefore, the Region has decided to continue to implement 
the various water supply reliability strategies while monitoring actual conditions. When actual 
conditions warrant, the IRWM will adapt, as necessary, by changing its strategies or developing new 
strategies. Another way the IRWM Region is preparing for climate change is by ensuring supplies 
exceed demands by at least 10 percent (reliability margin).  

Objective 1f: Ensure equivalent water supply services for DACs by reducing the percentage of 
population that is underserved. 

Supporting water supply projects that benefit DACs is an important aspect in maintaining water 
supply reliability. The Region strives to maintain equitable water supply services for DACs, and will 
continue to do so in the future. 
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4.3.2 Goal #2: Balance flood management and increase stormwater recharge 
While conveying flood water safely through the IRWM Region is of critical importance, detaining 
runoff for recharge is also desirable. This goal represents the Region’s need to balance the use of 
flood control basins and channels to reduce flood risk while using of these same flood control 
facilities to enhance stormwater capture and recharge. 

Objective 2a: Utilize XX Acres of Flood Control Retention/Detention Basins that are not Currently Used 
for Recharge. 

Combined with the dwindling water supplies around the state, it is the desire of the water agencies 
to continue to wisely utilize the natural streams and local groundwater for the benefit of all the 
residents. Using flood control basins to capture stormwater for recharge will increase groundwater 
supplies while reducing flood risk. This objective has the additional benefit of improving water 
quality issues associated with stormwater runoff. 

Objective 2b: Reduce FEMA reported flood area by XX acres. 

Preserving flood plains will reduce the risk of flood waters damaging municipal and private 
property. The Region recognizes the importance of preserving flood plains to decrease flood risk. 

Objective 2c: Ensure equivalent implementation of flood projects in DAC areas by implementing at 
least one flood control project in a DAC area. 

The Region recognizes the importance supporting flood management projects in DACs, and will 
continue to ensure equivalent implementation of flood projects in DAC areas. 

4.3.3 Goal #3: Improve Water Quality 
Improving water quality in the IRWM Region is critical for ensuring safe and sustainable surface 
and groundwater, human health and preserving aquatic species. 

Objective 3a: Ensure no violations of drinking water quality standards. 

The retail water agencies in the Region must comply with water quality regulations. These 
regulations require routine sampling of water supplies to ensure compliance. Overall water quality 
is reported to customers in annual consumer confidence reports. The Region is not recommending 
any additional water quality monitoring requirements beyond what is already required by state 
and federal regulations, but does set the objective of ensuring the water quality requirements are 
met. 

Objective 3b: Improve surface and groundwater quality by treating 3,000 AFY of water supply. 

Local surface water and groundwater are important water supply sources for the Region, and 
maintaining and improving the water quality of these supplies ensures safe water for human health 
and aquatic life. Several contaminant plumes are present throughout the Region. The SBBA includes 
the Newmark-Muscoy and former Norton Air Force Base Plumes is progressing under the EPA 
Superfund Program. In each case, treatment is required to remove the contaminant before the 
water can be served to customers.  

Objective 3c: Manage total dissolved solids and nitrogen in groundwater. 

Long-term historic land use practices caused the accumulation of salts and nitrates in the soils 
overlying the groundwater basins in the Region, and have resulted in TDS and nitrate 
contamination in the basins. The construction and operation of groundwater desalters to extract 
and treat poor-quality groundwater has been and continues to be an essential component of salt 
and nutrient management in the Santa Ana watershed. Such projects will be increasingly important 
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The San Bernardino National Forest is home to 
extraordinary natural resources. 

in the Upper SAR watershed to protect local water supplies and provide supplemental, reliable 
sources of potable supplies.  

Objective 3d: Ensure equivalent water quality services for DACs. 

The majority of DACs receive water supplies that meet all state and federal standards for water 
quality from the utility which services their area. The Region will continue to identify projects that 
improve upon the water quality services provided to DACs. 

4.3.4 Goal #4: Improve Habitat and Open Space 
Improving habitat and open space areas has multiple benefits for the IRWM Region including 
improving water supply, water quality, flood management, ecological resources and recreational 
opportunities. The Region recognizes the 
potential to improve water resources 
management protecting and improving open 
space areas. 

Objective 4a: Improve habitat and open space by 
XX acres. 

Habitat and open space provide multiple 
benefits including ecological protection and 
stewardship; creation of recreational 
opportunities; protection of water source and 
quality through promotion of natural recharge, 
attenuation of runoff and reduction of erosion; 
and improvement of quality of life. Restoration 
projects can also protect threatened and 
endangered species. Restoring and improving 
habitat through integrated water resources 
projects and programs will help the Region to 
maintain and improve habitat benefits. 

Objective 4b: Identify “multi-use” opportunities to increase recreation and public access and identify 
at least one multi-use project. 

The Region recognizes the need to balance between growth of urban areas and the environment to 
maintain a viable habitat for native plant and wildlife species, and to maintain a high quality of life 
for watershed residents and visitors. An effective way to establish this balance is the development 
of open space corridors that allow for multiple species habitat, wetlands, storm flow capture and 
aquifer recharge, water quality improvements, and passive and active recreational facilities and 
open spaces. 

4.3.5 Prioritization of Objectives 
Given that this IRWM Plan is intended to be a truly integrated plan, the IRWM Region elected not to 
prioritize the IRWM objectives with the understanding that each objective is equally important 
relative to the others. The Region may prioritize objectives as funding opportunities become 
available in order to align projects with the goals of each funding program. 
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4.4 Consistency with Statewide Objectives 
As mentioned throughout the IRWM Plan, the IRWM planning process has been developed and 
implemented taking into consideration the IRWM Guidelines. The IRWM Region’s objectives are 
consistent with the Statewide Priorities laid out in the Guidelines, as shown in Table 4-2. 

Table 4-2: Comparison between IRWM Plan Objectives and Statewide Priorities 

Upper SAR Watershed IRWM Plan Objectives 

Statewide Priorities 
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1a: Reduce demand 20% by 2020.         
1b: Increase utilization of local supplies by 
20,000 AFY.         

1c: Increase storage by 10,000 AF.         
1d: Prepare for disasters by implementing 
two new interties between water agencies.         

1e: Monitor and adaptively manage climate 
change impacts by implementing three 
projects that reduce energy demands. 

        

1f: Ensure equivalent water supply services 
for DACs by reducing the percentage of 
population that is underserved. 

        

2a: Utilize XX acres of flood control 
retention/detention basins that are not 
currently used for recharge. 

        

2b: Reduce FEMA reported flood area by XX 
acres.         

2c: Ensure equivalent implementation of 
flood projects in DAC areas and implement at 
least one flood project in a DAC area. 

        

3a: Ensure no violations of drinking water 
quality standards.         

3b: Improve surface and groundwater quality 
by treating 3,000 AFY.         

3c: Manage total dissolved solids and 
nitrogen in groundwater.         
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Upper SAR Watershed IRWM Plan Objectives 

Statewide Priorities 
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3d: Ensure equivalent water quality services 
for DACs.         

4a: Improve habitat and open space by XX 
acres.         

4b: Identify “multi-use” opportunities to 
increase recreation and public access and 
identify at least one multi-use project. 

        

  IRWM Plan objective directly supports the listed Statewide Priority 
  IRWM Plan objective can indirectly support the listed Statewide Priority 
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5 Water Management Strategies 
This chapter considers the water management strategies the IRWM Region can use to meet the 
goals and objectives discussed in Chapter 4. 

5.1 Consideration of Strategies 
The BTAC reviewed the strategies used in the 2007 IRWM Plan and determined that they were still 
applicable to the Region. In order to be consistent with the California Water Plan (CWP), the IRWM 
Region adopted the terminology used in the 2013 CWP Update. The Region considered the RMS in 
relation to the needs, goals, and objectives (which include climate change related objectives) 
determined by stakeholders and presented in Chapter 4. The strategies to include in the IRWM Plan 
were discussed and vetted during a BTAC workshop on September 16, 2014. The RMS included as 
strategies in the IRWM Plan are those that have synergies with the Region’s goals and objectives. 
Additional water management strategies specific to the Region were developed by stakeholders for 
the 2007 IRWM Plan and reviewed during the BTAC Workshop on Objectives and Strategies.  

The following RMS were not considered feasible or applicable for implementation in the IRWM 
Region: 

• Precipitation Enhancement: This strategy was briefly explored in the Upper SAR watershed 
and determined to be unsuccessful. The stakeholder group decided this strategy is 
impractical for the Region and will not be considered as a water resource management 
strategy at this time. 

• Surface Storage – CALFED/State: Although this strategy could improve water supply 
reliability for the Region, it is not as cost effective as groundwater storage. Given the 
abundant groundwater storage opportunities in the IRWM Region, the BTAC decided that 
surface storage should not be considered as an Upper SAR watershed regional strategy at 
this time. 

• Other Strategies (crop idling for water transfer, dewvaporization/atmospheric pressure 
desalination, fog collection, irrigated land retirement, rainfed agriculture, snow fences, and 
waterbag transport/storage technology): Many of these RMS are either infeasible or use 
relatively new and unproven technologies; therefore, they would not be favored unless all 
other strategies presented in this chapter have been exhausted. Specific characteristics of 
the Region that make several of these strategies impractical include low amounts of rain, 
fog, and agriculture. 

In many instances, regional strategies can address multiple IRWM planning objectives and goals. 
For example, protection of recharge areas could help meet the objectives increase storage, reduce 
flood risk, improve water quality, and restore and improve habitat and open space. The remainder 
of this chapter describes the strategies selected for inclusion in the IRWM Plan, shown in Table 5-1, 
as well as the integration of these strategies. 
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Table 5-1: Water Resource Management Strategies 

Strategies 

Goals 
Improve 
Water 
Supply 

Reliability 

Balance 
Flood 

Management 
and Increase 
Stormwater 

Recharge 

Improve 
Water 
Quality 

Improve 
Habitat and 
Open Space 

Continue Basin Management in the San 
Bernardino Basin Area     

Continue Forest Management and Hazardous 
Fuels Reduction     

Coordinate Land Use Planning and Management 
with Water Resources Management     

Develop Basin Management in Yucaipa Basin     
Develop Desalination     
Develop Watershed Management Projects and 
Programs     

Improve Drinking Water Treatment and 
Distribution     

Identify Corridors for Species     
Identify Projects that Increase Recharge     
Identify Projects that Increase Surface Water and 
Groundwater Storage Inside and Outside the 
Region 

    

Identify Water Transfer Opportunities     
Implement Agricultural Lands Stewardship     
Implement Agricultural Water Use Efficiency      
Implement Pollution Prevention Measures     
Implement System Reoperation     
Implement Urban Water Use Efficiency     
Improve Supply Conveyance – Delta     
Improve Supply Conveyance – Regional/ Local     
Incorporate Environmental Opportunities and 
Constraints into the Design Process for Facilities     

Incorporate Opportunities to Improve Habitat and 
Increase Recreation and Public Access During the 
Facilities Design Process 

    

Increase Recycled Water Use     
Increase Stormwater Capture     
Maintain and Improve Water-Dependent 
Recreation     

Manage High Groundwater Potential in the SBBA     
Manage Urban Runoff     
Match Water Quality to Use     

5-2 | Water Management Strategies  

 



Integrated Regional Water Management Plan | Upper Santa Ana River Watershed 
  

 

Strategies 

Goals 
Improve 
Water 
Supply 

Reliability 

Balance 
Flood 

Management 
and Increase 
Stormwater 

Recharge 

Improve 
Water 
Quality 

Improve 
Habitat and 
Open Space 

Monitor Consumer Confidence Reports     
Operate Existing Facilities to Increase Recharge     
Optimize Wet Year Storage and Dry Year Pumping 
(Conjunctive Management & Groundwater)     

Participate in the SAWPA Basin Management Task 
Force     

Protect Recharge Areas     
Provide Economic Incentives     
Remediate Groundwater Contamination Plumes     
Restore Ecosystems     
Review DACs Every 5 Years     
Support the Bay Delta Conservation Plan     

5.2 Strategies for Implementing the IRWM Plan 
The water management strategies selected for inclusion in the IRWM Plan are discussed in the 
following sections. These strategies are organized according to the goals discussed in Chapter 4: 

1. Improve Water Supply Reliability 

2. Balance Flood Management and Increase Stormwater Recharge 

3. Improve Water Quality 

4. Improve Habitat and Open Space 

5.2.1 Strategies to Improve Water Supply Reliability  

Implement Urban Water Use Efficiency 

Urban WUE involves reducing potable water used for municipal, commercial, industrial, irrigation 
and aesthetic purposes, and is an important element in almost every water purveyor’s water 
resource planning efforts. Such efficiency methods include incentives, public education, and other 
efficiency-enhancing programs. Significant progress has been made to reduce urban water use in 
the IRWM Region. The Region plans to continue these programs and work on other strategies such 
as implementing water rate structures that reduce water waste.  

This strategy aligns with the Region’s objectives to reduce demand 20 percent by 2020 and monitor 
and adaptively manage climate change impacts.  

Implement Agricultural Water Use Efficiency 

Agricultural Water Use Efficiency (WUE) includes improvements in technology and management of 
water, both on-farm and at the water supplier level through the use of incentives, public education, 
and other programs to achieve reductions in the amount of water used for agricultural irrigation. 
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The SBBA is managed to balance 
recharge with high groundwater 

levels. 

Future agricultural WUE measures will focus on development of new technologies, and further 
economic incentives. 

Though implementation of this strategy will help the IRWM Region to achieve its goal of improving 
water supply reliability and adaptively managing climate change impacts, since agriculture is not a 
large industry in the IRWM Region, implementing agricultural water use efficiency will provide 
limited benefit to the IRWM Region. 

Increase Stormwater Capture 

Water supply reliability in the Region can also be increased by capturing local stormwater that 
historically flowed to the ocean. The Region is working on a variety of projects that would capture 
more of this local resource. This strategy will help increase storage and utilization of local supplies.  

Continue Basin Management in the San Bernardino Basin Area 

The SBBA is a major source of groundwater for the IRWM Region. The IRWM Region is currently 
working to maximize the conjunctive use of this important resource through its Cooperative 
Recharge Program (storing water in wet years) and Conjunctive Use Project (building extraction 
facilities for dry years). The BTAC also evaluates liquefaction potential on a monthly basis and has a 
dewatering plan should additional pumping be required to lower water levels and reduce 
liquefaction potential. 

Manage High Groundwater Potential in the SBBA 

The SBBA is uniquely constrained by shallow groundwater levels 
when the basin is too full. The shallow groundwater conditions 
have been artesian in the past and occur in an area of South San 
Bernardino called the Pressure Zone, or Area of Historic High 
Groundwater. High groundwater levels increase the risk of 
liquefaction, flood basements and can impact underground 
utilities. These conditions can also limit opportunities for 
recharge and/or groundwater banking in the basin. 

The management strategy developed for the SBBA has been 
called the “tilted basin” concept. Management of groundwater 
levels under the tilted basin concept consists of recharging the 
basin along the foothills of the San Bernardino Mountains, 
farther upstream of the area of historic high groundwater 
(AHHG) Recharging along the foothills increases the “travel time” 
to the Pressure Zone thereby delaying any possible high 
groundwater conditions. Part of this strategy also includes 
installing new wells in the basin through Valley District’s 
Conjunctive Use Project to help prevent the recurrence of high 
groundwater and the BTAC dewatering plan which can be 
implemented if water levels are nearing the limit of 50 feet below 
ground surface. 

Develop Basin Management in Yucaipa Basin 

While the SBBA is highly managed, there is a desire to similarly manage the Yucaipa Basin to 
optimize supply reliability. Efforts are currently underway to conjunctively manage this important 
resource and improve regional water supply reliability. 
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Identify Projects that Increase Surface Water and Groundwater Storage Inside and Outside the Region  

This strategy will improve water supply reliability by increasing storage, increasing utilization of 
local supplies, and preparing for disasters that could cause an interruption in imported water or 
failure of regional water conveyance. 

Optimize Wet Year Storage and Dry Year Pumping (Conjunctive Management & Groundwater)  

Conjunctive use, storing water in wet years for later use during dry years, can help improve the 
Region’s long-term and seasonal water supply reliability. This strategy also helps to maximize the 
utilization of California’s “feast or famine” hydrology which is characterized by wet years and dry 
years with relatively few years in between. Implementation of this strategy supports the Region’s 
objectives of increasing utilization of local supplies and increasing storage. This strategy also 
increases water supply reliability by helping meet the objective to prepare for disasters by 
implementing storage projects and adaptively managing climate change impacts.  

Increase Recycled Water Use 

Water supply reliability in the Region can be improved by increasing the use of recycled water. Use 
of recycled water eliminates the need for an equivalent amount of potable water. Recycled water is 
also extremely reliable since wastewater flows continue independent of whether it is a wet period 
or a dry period. 

Develop Desalination 

Desalination is the removal of salts from saline waters, including ocean water and brackish 
groundwater. Because the IRWM Region is located inland, ocean water desalination is not 
considered a likely or cost-effective source for this area. However, desalination of recycled water 
may be necessary and desalination of some groundwater supplies may also be required to allow the 
Region to access additional supplies. This is particularly true for recovery of high salinity 
groundwater in the Yucaipa and Beaumont groundwater basins.  

Implement System Reoperation 

System reoperation allows for better management and movement of existing water supplies, and 
includes managing surface storage facilities to optimize the availability and quality of stored water 
supplies. System reoperation could involve balancing supply and delivery forecasts, coordinating 
and interconnecting reservoir storage, and optimizing depth and timing of withdrawals. This 
strategy will help the Region improve water supply reliability by helping to meet objectives such as 
increasing utilization of local supplies and increasing storage. 

Improve Supply Conveyance – Delta 

The IRWM Region relies on the SWP for imported water supplies. Improvements to the SWP system 
increase the reliability of this supply source. The Region recognizes the importance of the SWP and, 
therefore, desires to support the Bay-Delta Conservation Plan which would restore reliability to the 
SWP while also improving habitat. 

Improve Supply Conveyance – Regional/Local 

Local and Regional Water Supply Conveyance in the IRWM Region can include both natural 
watercourses and man-made facilities such as pipelines and flood control channels. Infrastructure 
associated with these conveyance facilities includes pumping plants and diversion structures. The 
Local/Regional Conveyance strategy seeks to improve existing conveyance systems by upgrading 
aging distribution systems, as well as to increase system flexibility and reliability through the 
addition of interconnections among water resource systems. Establishing performance metrics for 
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Protecting natural areas such as stream 
beds will improve stormwater recharge. 

quantitative and qualitative indicators, and assuring adequate resources to maintain the condition 
and capacity of existing constructed and natural conveyance facilities are also aspects of this 
strategy. Opportunities exist in the Region to improve conveyance, such as those areas identified by 
the Valley District in its Peak Day Demands analysis provided in Appendix I. 

Conveyance infrastructure improvements and upgrades can improve the operational flexibility of 
delivery systems to better accommodate peak demands and emergency water needs, which will 
help the Region to meet its objective of preparing for disasters. Additional local and regional 
conveyance can also increase utilization of local supplies and ensure equivalent water supply 
services for DACs. 

Identify Water Transfer Opportunities 

Water transfers are temporary or long-term changes in the point of diversion, place of use, or 
purpose of use by contracting or moving water from one beneficial use to another. Through 
pipeline interties and other facilities, the IRWM Region has the ability to make a variety of water 
transfers. These transfers would typically be used in times of shortage caused by drought or 
emergency, such as an earthquake. The IRWM Region will be identifying additional interties that 
would increase the opportunity for future water transfers. 

Provide Economic Incentives 

Economic incentives, in the form of loans, grants, or water pricing support, are important for 
successful implementation of projects as a lack of adequate funds can prevent a project from 
moving forward. Incentives can result in lower operation costs or lower local costs of implementing 
a project. 

The economic incentives strategy can be used to help the Region meet all objectives for the improve 
water supply reliability goal by incentivizing water conservation, and projects that increase storage, 
improve disaster preparedness, and monitoring climate change impacts.  

Protect Recharge Areas 

Recharge areas protection focuses on protection of lands 
that are important locations for groundwater recharge. 
Natural recharge areas include stream beds and open 
spaces that allow water to permeate into the ground, 
while artificial recharge areas can include ponds or 
basins that collect water and allow it to permeate. These 
recharge areas can be protected through land use 
planning, land conservation and habitat protection 
programs. If recharge areas cease functioning properly, 
there may not be sufficient groundwater for storage or 
use.  

In the IRWM Region, the United States Geological Survey (USGS) determined that most of the 
natural recharge occurs in the unlined streams and creeks within the San Bernardino valley.  
Recharge also occurs in the flood control detention basins along the foothills. Protection of recharge 
areas include two primary goals: 1) ensuring that the streams, creeks, and flood control detention 
basins are not lined with concrete; and 2) preventing pollutants from entering groundwater to 
avoid expensive treatment that may be needed prior to potable, agricultural, or industrial beneficial 
uses. 
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Due to the IRWM Region’s high utilization of local groundwater basins, recharge areas protection is 
a key strategy to ensure the sustainability and reliability of the groundwater supply. Protecting 
recharge areas will help the Region increase utilization of the local water source. 

Review DACs Every 5 Years 

Equivalent services are provided for DACs in the IRWM Region. To ensure this continues, the 
Region plans on reviewing the projects and services in DACs every five years when the IRWM Plan 
is updated. 

5.2.2 Strategies to Balance Flood Management and Increase Stormwater Recharge 

Continue Forest Management and Hazardous Fuels Reduction in Forest  

Flood Control has a program to proactively thin trees in the forest that would have historically been 
thinned by wildfire. This practice reduces flood risk by reducing, or eliminating, debris that runs 
down streams and fills debris/detention basins following wildfire. Because proactively thinning the 
forest is a fraction of the cost of cleaning debris, the Region should continue to proactively thin the 
forest to decrease the potential risk of debris basins be inundated after wildfire. Implementation of 
this strategy will reduce flood risk and improve the functionality of flood control basins so that 
more stormwater can recharge the groundwater basins. 

Operate Existing Facilities to Increase Recharge 

Modifications and/or adjustments to SBCFCD facilities may be needed to effectively integrate water 
recharge concepts. While the primary function of SBCFCD is ‘flood control’, water conservation is 
part of the SBCFCD mission. Cooperation between the SBCFCD and water agencies will allow for 
further adaptation of flood control facilities with the facilities of other local agencies for the 
preservation of local waters. All basins and SBCFCD storm water conveyance systems in zones 2 
and 3 have potential for utilization in groundwater recharge scenarios given the proper study, 
design concept, and configuration. In addition, avenues for future SBCFCD/local agency agreements 
can be sought after and planned so as to truly integrate mutual efforts for water conservation. 

Identify Projects that Increase Recharge 

Flood control projects, such as new detention basins, can be used to increase recharge of local 
stormwater runoff in addition to reducing flood risk in the IRWM Region. These projects will have 
the additional benefit of increasing groundwater storage to improve water supply reliability. 
Secondarily, these projects will improve water quality in surface waters by reducing stormwater 
runoff volumes. 

Implement Agricultural Lands Stewardship 

Agricultural lands stewardship protects and promotes agricultural production through integrating 
positive water resource management strategies into agricultural activities. This includes preserving 
agricultural land, maintaining and creating wildlife habitat within agricultural land, reducing land 
erosion and runoff pollution, removing invasive species, and creating riparian buffers. 

Since agriculture is not a large industry in the IRWM Region, practicing agricultural lands 
stewardship will provide limited benefit to the IRWM Region. 

Provide Economic Incentives   

As mentioned above, economic incentives can be used to help achieve all the Region’s objectives. 
The Region can continue to seek grants to fund stormwater recharge projects that will improve 
flood management. 
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Restore Ecosystem 

Ecosystem restoration affects the return of selected ecosystems to a condition similar to its state 
before any disturbance occurred. Some ecosystems within the IRWM Region remain undisturbed; 
however, much of the low-lying areas are urbanized and therefore highly disturbed. Additionally, 
fire suppression in the San Bernardino forest has resulted in tree overgrowth that contributes to 
basins being clogged with debris as mentioned above. Ecosystem restoration, where possible, will 
indirectly improve stormwater recharge and the preservation of flood plains.  

Coordinate Land Use Planning and Management with Water Resources Management 

Land use planning and management uses land controls to manage, minimize, or control activities 
that may negatively affect the quality and availability of groundwater and surface waters, natural 
resources, or endangered or threatened species. More efficient and effective land use patterns 
promote integrated regional water management. Integrating land use and water management 
consists of planning for housing and economic development needs of a growing population while 
providing for the efficient use of water, water quality, energy, and other resources. 

Through the land use planning and management strategy, the IRWM Region plans to work more 
closely with land use planning agencies to ensure that they considering and implementing low 
impact development policies and other BMPs that improve stormwater infiltration and reduce 
runoff flows. 

Protect Recharge Areas 

The recharge areas protection strategy, described in Section 5.2.1: Strategies to Improve Water 
Supply Reliability, will help the Region improve reduce flood risk and improve stormwater 
recharge, as well as improve supply, by protecting natural areas such as stream beds to improve 
stormwater recharge. 

Review DACs Every 5 Years 

The IRWM Region offers equivalent services for DACs. To ensure equivalent services continue to be 
provided, the Region plans on reviewing the projects and services conducted in DACs every five 
years when the Plan is updated. 

5.2.3 Strategies to Improve Water Quality 

Monitor Consumer Confidence Reports 

Retail water agencies in the Region must comply with water quality regulations, including routine 
sampling of water supplies to ensure compliance. Overall water quality is reported to customers in 
annual consumer confidence reports. The IRWM Region plans to use these reports as a strategy to 
ensure drinking water quality standards are met.  

Remediate Groundwater Contamination Plumes 

Groundwater management is currently influenced by the presence of contamination plumes. 
Wherever possible, the Region will develop projects to accelerate the cleanup of these plumes. 
Avoiding any impacts to and from the plumes, and removing the contaminants when possible is a 
Basin Management Objective for the Region and is also consistent with the Groundwater 
Management Act, Sections 10750-10756 of the California Water Code (AB3030). 

Support Bay Delta Conservation Plan 

The Bay Delta Conservation Plan (BDCP) is intended to improve habitat in the Delta while 
improving supply reliability for the SWP. The BDCP will also result in improved water quality for 
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Perchlorate treatment facilities, similar to 
the West Valley Water District plant above, 

treat groundwater for use in the Region. 

the SWP, primarily in dry years. In dry years, there is less fresh water to keep salt water from 
flowing into the Delta. The freshwater increases in salts as it passes through the Delta. The BDCP 
will move the SWP intakes to the north and bypass the Delta, limiting the increase in salinity during 
dry years and thereby improving the quality of water delivered through the SWP to the IRWM 
Region and the rest of Southern California. 

Participate in SAWPA Basin Management Task Force 

The SAWPA Basin Management Task Force compiles and collects monitoring data to evaluate water 
quality in the SAR and the groundwater basins. Participation in the Task Force contributes to 
understanding and reacting to surface and groundwater quality issues in the Region. This strategy 
will help the Region meet the objective to improve surface and groundwater quality, and manage 
TDS and nitrate in the Region. 

Continue Forest Management and Hazardous Fuels Reduction 

This strategy has multiple benefits including the improvement of water quality. As mentioned in 
Section 5.2.2, SBCFCD has a tree removal program that proactively cuts trees that would have 
historically been thinned by wildfire. This program improves water quality by reducing the flow of 
debris into debris and detention basins following wildfire. The IRWM Region will continue this 
proactive strategy. Wherever possible, the IRWM Region will develop projects to accelerate the 
cleanup of these plumes.  

Increase Stormwater Capture 

Local stormwater is of very high quality. Therefore, capturing and recharging more local 
stormwater not only improves water supply reliability but also improves water quality. Capturing 
stormwater for groundwater recharge can apply to the Region’s objective to manage total dissolved 
solids and nitrogen by diluting these constituents with water that is of higher quality than imported 
water. 

Improve Drinking Water Treatment and Distribution 

Public water systems must develop and maintain 
adequate water treatment and distribution facilities to 
meet the goal of providing a reliable supply of safe 
drinking water. The drinking water treatment and 
distribution strategy includes improving the quality of 
potable water supplied to customers and improving 
conveyance systems to improve the quality of supplies 
delivered from treatment facilities. Implementing this 
strategy will support the IRWM Region’s objectives to 
ensure no violations of drinking water standards by 
improving water quality and the ability to access and 
increase groundwater supply that may not have been 
previously available due to quality concerns. Improving 
supply quality and distribution will also help achieve the Region’s objective to continue to provide 
high quality drinking water to DACs and throughout the retail water agency service areas. 

Implement Pollution Prevention Measures 

Pollution prevention controls or reduces pollutants from point and nonpoint sources that can affect 
multiple environmental resources, including water supply, water quality, and riparian and aquatic 
habitat. Strategies that prevent pollution can include public education, efforts to identify and 
control pollutant contributing activities, and regulation of pollution-causing activities. Pollution 
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prevention includes implementation of water quality BMPs that reduce contaminant concentrations 
to reduce loading to 303(d) listed receiving waters and/or supply sources. BMPs can include either 
structural BMPs, where the BMP involves designing and building structural treatment and control 
facilities, or non-structural BMPs, where the BMP does not require construction of a physical 
component to filter stormwater. 

Projects that remove contaminants using the soil as a filter have the secondary benefit of mitigating 
flood risk and increasing stormwater recharge, thereby increasing water supply reliability. 
Pollution prevention can improve water quality for all beneficial uses by protecting water at its 
source and therefore reducing the need and cost for other water management and treatment 
options. By preventing pollution throughout the watershed, water supplies can be used and reused 
for a broader number and types of downstream water uses. Protecting source water is consistent 
with a watershed management approach to water resources problems. 

Manage Urban Runoff 

The IRWM Region plans to work with land use authorities to improve urban runoff management 
which includes strategies for managing or controlling urban runoff, such as intercepting, diverting, 
controlling, or capturing stormwater runoff or dry weather runoff. Urban runoff management 
strategies coupled with centralized groundwater recharge or decentralized low impact 
development (LID) projects can also help to improve the ability for those flows to once again reach 
the groundwater aquifers. Several BMPs can be used to manage urban runoff and prevent surface 
water quality contamination such as public education, bioswales, permeable pavers, vegetated 
buffers, rainwater harvesting, construction erosion control, and others. Reducing dry weather flows 
that are often caused by over-irrigation may also be improved through water conservation 
programs that aim to improve water use efficiency and efficient irrigation practices. 

The urban runoff management strategy supports the Region’s objective of to improve surface and 
groundwater quality and has the secondary benefits of reducing flood risk. 

Match Water Quality to Use 

Matching water quality to use recognizes that not all water uses require the same quality of water. 
Agricultural, municipal, landscape and residential water uses have different water quality needs. 
Achieving water quality standards can also be impacted by natural background conditions, natural 
flow conditions, irreversible human impacts, hydrologic modifications, natural features of the water 
body and economic hardships. 

Matching water quality to water use by recognizing the different needs, natural background 
conditions, hydrologic limitations, and economics ensures that limited public resources can be 
focused on the most significant problems. Benefits of this strategy can include providing cost saving 
opportunities by reducing treated water costs if users can be supplied with raw water or recycled 
water, while reserving high quality water for drinking water purposes. 

This strategy can help the IRWM Region to achieve its goal to improve water quality. 

Provide Economic Incentives 

As explained previously, economic incentives can be applied to most of the Region’s objectives to 
promote project development and behavior change. Economic incentives such as grants and 
rebates can help fund project that treat groundwater and surface water or prevent pollution, such 
as BMPs.  
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When completed, the Santa Ana River Trail 
System will extend from Huntington Beach 

to the crest of the San Bernardino 
Mountains. 

Coordinate Land Use Planning and Management with Water Resources Management 

The IRWM Region plans to work with land use authorities to encourage implementation of the land 
use planning and management strategy, as mentioned previously, which addresses water resource 
issues through effective land planning measures. Implementing LID and BMPs reduces urban runoff 
and dry weather flows which can improve surface water and stormwater quality. 

Protect Recharge Areas 

The recharge areas protection strategy can help the IRWM Region meet its goal to improve water 
quality. Through protecting recharge areas, the Region can infiltrate more stormwater which, due 
to its high water quality, can improve groundwater quality through diluting TDS and nitrate levels. 

Develop Watershed Management Projects and Programs 

Watershed management utilizes planning, programs, and projects to restore and enhance 
watershed functions. Watershed planning encompasses a broader perspective on water resources 
management, including improving and protecting water quality, ecosystems, and open space. Using 
the watershed as a basic management unit promotes multi-benefit, integrated projects and 
collaboration among policies and actions, often requiring the involvement of stakeholders. Given 
this, projects that use watershed management can help the IRWM Region to meet several of its 
objectives including improving surface and groundwater quality and managing TDS and nitrogen. 

5.2.4 Strategies to Improve Habitat and Open Space 

Incorporate Environmental Opportunities and Constraints into the Design Process for Facilities 

There may be opportunities to improve environmental resources when designing stormwater 
capture and recharge facilities. When possible, facilities may be designed to reduce environmental 
impacts and promote natural habitat. 

Identify Corridors for Species 

In anticipation of further growth in the IRWM Region, there is a need for a balance between growth 
of urban areas and the environment to maintain viable habitat for native plant and wildlife species, 
and to maintain a high quality of life for watershed residents and visitors. An effective means of 
establishing this balance is the development of open space corridors that allow for multiple species 
habitat, wetlands, storm flow capture and aquifer recharge, water quality improvements, and 
passive and active recreational facilities and open spaces. This strategy will be implemented 
through two habitat conservation plans by identifying 
corridors used by species to move from place to place. 

Incorporate Opportunities to Improve Habitat and 
Increase Recreation and Public Access During the 
Facilities Design Process 

The Region’s expanding population means that new 
facilities will continue to be needed to manage water 
supplies. The Region has an opportunity to incorporate 
habitat improvement, and recreation and public access 
during the design process of these new facilities. This 
strategy will maintain and create new opportunities for 
the public to enjoy the area’s waterways and other 
recreational amenities; enhance the watershed’s 
natural features; and ensure access to the Region’s 
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Ecosystem restoration will help to improve 
habitat for aquatic species, such as the 

Santa Ana sucker. 

wetlands, lakes, and streams.  

Provide Economic Incentives 

As mentioned in previous sections, economic incentives are useful tools to promote projects. 
Restoration projects that improve habitat and public access often require additional funding 
sources to make them economically feasible. 

Restoration Ecosystems  

The ecosystem restoration strategy discussed 
previously applies directly to helping the IRWM Region 
meet its goal to restore and improve habitat and open 
space. The IRWM Region is currently developing the 
Upper Santa Ana River Habitat Conservation Plan, 
which will result in habitat for aquatic species. 

Continue Forest Management and Hazardous Fuels 
Reduction 

Similar to agriculture management strategies, forest 
management directs the implementation of forest 
management projects and programs to help support 
water resources. Such a strategy may include long-term 
monitoring, multi-party coordination, communication 
between downstream and upstream communities and water users, and revisions to water quality 
plans that address concerns with impaired water bodies. 

This strategy can help the IRWM Region achieve its objectives to improve habitat and increase 
multi-benefit recreational and public access opportunities. 

Coordinate Land Use Planning and Management with Water Resources Management 

As described previously, the IRWM Region will work with land use authorities to implement the 
Land Use Planning and Management strategy that plans for more efficient and effective land use 
patterns that also promote integrated regional water management. This strategy will help the 
Region meet its objective to identify more multi-use opportunities that increase recreation and 
public access. Examples include building recharge basins that can also be used as habitat or adding 
trial systems around recharge areas. 

Protect Recharge Areas 

The recharge areas protection strategy can be used to meet the IRWM Region’s objectives of 
restoring and improving habitat and open space when recharge areas, such as streams and 
channels, are restored to natural habitat to improve recharge. Recharge areas can also be used as 
recreational areas such as public parks and trail systems to meet the Region’s objective to increase 
multi-use opportunities for recreation and public access. 

Maintain and Improve Water-Dependent Recreation 

The strategy to maintain and improve water-dependent recreation seeks to enhance and protect 
water-dependent recreational opportunities and public access to recreational lands through water 
resources management. Water-dependent recreation within the Region includes opportunities to 
access or be alongside lakes and river corridors. This strategy is especially applicable to Big Bear 
Lake where people fish, swim, boat, and participate in other activities such as water skiing in a 
reservoir.  
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Develop Watershed Management Projects and Programs 

As explained in Section 5.2.3, the watershed management strategy promotes multi-benefit, 
integrated projects can be applied to most of the IRWM Region’s objectives. Watershed 
management involves restoring and improving watershed functions which applies to the Region’s 
objectives to restore habitat. 

5.3 Integration of Water Management Strategies 
Integrated planning encourages broad investigation of the interrelated strategies and 
implementation of projects that provide multiple benefits and serve a wide range of strategies. 
Integrated regional water management planning brings various water interests, stakeholders, and 
institutions together to plan for future management and use of resources in a large geographic area 
(Figure 5-1). The BTAC recognized from the beginning of the IRWM planning process that 
management of groundwater resources, surface supplies, stormwater, and imported water are 
inseparable and intrinsically interrelated. It is also recognized that water quality plays a critical role 
in management of groundwater basins and groundwater conjunctive use implementation. 

As described throughout this Chapter, a number of strategies can provide multiple benefits to the 
Region. In addition, interrelated water management strategies can be incorporated into planning 
and project implementation so that they work together in an integrated fashion. Some examples of 
such integrated planning are discussed below. 

Figure 5-1: Integrated Planning 
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Integration of Water Management and Flood Management 
Strategies in the Upper Santa Ana River Watershed 

5.3.1 Integration of Local Surface Water and Groundwater Resources Strategies 
As discussed previously, groundwater provides a majority of the water supply to the IRWM Region 
and groundwater basins are used for water storage to regulate the highly variable local surface 
water supplies. In order to continue to regulate the highly variable surface water in the Region, 
surface water and groundwater resources must be integrated and optimized. When surface water is 
available it should be used for recharge as well as direct use. In addition, the Region should work to 
limit the amount of high flows that go to the ocean in any given year. These goals can be achieved 
through integration of surface water and groundwater strategies. 

5.3.2 Integration of Stormwater Management, Flood Management, Water Supply Reliability, and 
Surface and Groundwater Quality 
Although stormwater can cause 
flooding, with proper management it 
could provide a source of water supply 
to the Region. Improvement in the 
management of stormwater can help the 
region achieve multiple objectives while 
integrating multiple strategies. 
Generally speaking, stormwater is 
captured and conveyed to detention 
basins to reduce peak flood flows and 
reduce flood damage. However, these 
detention basins can also be designed to 
settle the suspended sediment and 
pollutants out of the water, increase 
groundwater recharge, and possibly 
provide wildlife habitat. Use of 
stormwater for groundwater recharge 
and use of flood control detention basins 
for groundwater recharge during the 
non-flood seasons are strategies that 
have been used within the region and 
should be further enhanced to improve 

water supply reliability and groundwater quality in the Region. 

5.3.3 Integration of Water Supply and Reliability and Water Quality Strategies 
Contamination plumes present a challenge and constraint for management and use of groundwater 
resources in the IRWM Region. An integrated approach has been taken to clean the plumes, which 
will eventually remove them as a constraint and improve water supply reliability for water users. 
Wherever possible, cleanup projects should seek to speed the cleanup of a contamination plume by 
pumping and treating water from key locations in the plume. This type of strategy can expedite the 
clean-up process. 

5.3.4 Integration of Imported Water and Local Water Supplies and Strategies 
The IRWM Region has a significant public investment in and is dependent upon imported water to 
meet its water needs into the future. However, the SWP can be unreliable. To improve the reliability 
of SWP water supply, the Region should take delivery of its entire Table A amount each year and 
store any “leftover” amount that is not used directly by the local water agencies. The water could be 
stored within local groundwater basins or in a “water bank.” By storing as much SWP water as 
possible during “wet” years, the Region will have that water available during drought periods. 
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6 Projects 
This chapter describes the projects that have been identified to help to meet the Region’s objective, 
and presents the process that will be used by the IRWM Region to evaluate new projects once the 
plan has been adopted.  

Many projects have been proposed by project sponsors in the IRWM Region to implement the water 
management strategies identified in this IRWM Plan. A “snapshot” of the project list at the time of 
this plan update is presented in Appendix J. Valley District will be developing a webpage on the 
Valley District website that will store an up-to-date project list for public viewing. The development 
of this webpage is discussed further in Chapter 7. 

The focus of the Region’s IRWM projects is driven by the IRWM Plan Goals and Objectives 
formulated during the planning process. These goals, discussed in detail in Chapter 4, include: 
improving water supply reliability, balancing flood management with increased stormwater 
recharge, improving water quality, and improving habitat and open space. 

6.1 Project Submittal 
The project submittal process is an ongoing process that allows for updating projects and including 
new projects. New projects will be reviewed and prioritized based upon the criteria developed by 
the IRWM Region (see page 6-3).  

Some of the projects were taken from previous planning efforts, such as projects that will allow the 
Region to capture and use SAR floodwater. Projects included in previous SAWPA planning studies 
and UWMPs were also evaluated to identify specific projects that could achieve the objectives of the 
Region. 

In a series of meetings starting in March 2006 and continuing through the present, members of the 
BTAC members reviewed the list of projects and provided additional input. The BTAC Project 
Implementation Group (PIG) is currently responsible for project evaluation and prioritization. 
Water agencies within the area that are not part of the BTAC are also encouraged to participate in 
development of the project list. Most of these projects are integrated and serve multiple strategies. 
Together, these projects help develop a regional system that would integrate the use of 
groundwater, SWP water of the State of California (State) contractors in the Region, flood and 
stormwater, and local surface water to meet the Water Management Objectives.  

6.2 Project Prioritization and Screening Process 
The primary purpose of project prioritization and ranking is to provide a process for water leaders 
in the IRWM Region to review the proposed projects and collectively decide the Region’s priorities 
for the construction of facilities. To facilitate this task, a two-step prioritization and ranking process 
was developed. The first step reviews the projects to ensure that the project has a sponsor and 
meets the planning objectives and strategies as shown in Figure 6-1. The projects that do not pass 
the first step will not be eligible for inclusion in the IRWM Plan. The second step is to prioritize the 
projects that pass the first step. This is accomplished by first scoring the projects using the criteria 
outlined in Table 6-1 and then prioritizing them as either Tier 1 or Tier 2 through the project 
ranking process shown in Figure 6-2. It is important to note that project ranking and prioritization 
is a “snapshot in time” and that projects will move from tier to tier as they are further developed 
and meet the criteria requirements. 
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Figure 6-1: Upper SAR IRWM Plan Project Review Process 
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Table 6-1: Project Scoring Criteria 

 Criteria Scoring 

Pr
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ct
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1 – Meet IRWM Plan Objectives +1  for one objective 
+2  for each additional objective 

2 – Supports Integration and 
Multiple Water Resource 
Management Strategies 

+1  for single strategy 
+5  if integrated 
+8  if integrated and supports multiple strategies 

3 – Technical Feasibility of the 
Project 

+1  if knowledge of location and of the water system is 
demonstrated, or 
+2  if knowledge of location, of the water system, and with the 
material, methods, or processes proposed to be employed in the 
project is demonstrated. 

4 – Regionality/Multiple 
Agencies 

+0  project that only serves single agency 
+5  project that combines the projects of up to three agencies 
+8  project that combines projects from more than three agencies 

Pr
oj

ec
t C

om
m

itm
en

t 

5 – Project Status 

+1  limited information 
+3  completed feasibility or pre-design documents 
+5  environmental and feasibility and detailed scope of work and 
budget completed 

6 – Project Costs and Financing 

+0  no funds 
+2  10% funding 
+3  50% funding 
+5  90% or more funding 

O
th

er
 C

rit
ic

al
 P

ro
je

ct
 C

on
si

de
ra

tio
ns

 

7 – Economic Feasibility  

+1  limited information 
+3  completed feasibility and cost benefit analysis 
+5  strong tie to water quality and water supply benefits and 
other benefits and costs 

8 – Has Project Proponent 
Adopted Latest Updated 
IRWM Plan 

+0  No 
+3  Yes 
 

9 – Consideration of 
Environmental Justice 
Concerns (Tribes/DACs) 

+2  demonstrates specific benefits to critical DAC water issues, or 
+2  demonstrates specific benefits to critical Native American 
tribal communities, or 
+2  demonstrates consideration of Environmental Justice 
concerns.  
A total of +6 if project is able to address all three. 

10 – Adapting to the Effects of 
Climate Change 

+0  increases energy usage 
+3  no increase in energy usage 
+5  reduces energy usage 

11 – Reducing Greenhouse Gas 
(GHG) Emissions  

+0  no reduction in GHG emissions 
+3  consideration of options for carbon sequestration 
+5  demonstration of significant reduction in GHG emissions 
through a GHG emissions analysis 

12 – Reduce dependence on 
Delta 

+0  no reduction in Delta water 
+3  demonstration of some reduction in Delta dependence 
+5  demonstration of significant reduction in Delta dependence 
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Figure 6-2: Planning Process for Project Screening and Ranking 

  

Is the project feasible? 
(prefeasibility evaluation) 

Tier 1a Projects 

Does the project have support of 
stakeholders? 

Does the project meet plan 
objectives? 

Is Overall Score > 30? 
Is Regionality/Multiple Agencies               

Score > 4?                                                     
Is combined Technical and 

Economic Score > 2? 
 

Does Regionality/Multiple Agencies               
Score = 8?                                                     

Is combined Technical and 
Economic Score> 4? 

No Project 
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Projects are evaluated on several criteria, as shown in Table 6-1. These include: 

• Whether the project is regional; 

• If the proponent has adopted the USARW IRWM Plan; 

• The technical and economic feasibility of the project; 

• If the project addresses the needs of DACs or tribes within the Region; 

• If the project considers environmental justice concerns; and 

• How the project helps adapt to climate change impacts and reduce GHG emissions. 

After being scored, projects were ranked as Tier 1a, Tier 1b, or Tier 2. These Categories are 
explained below. 

Tier 1 Projects 

Tier 1a and 1b projects score greater than 30 points according to the scoring criteria shown in 
Table 6-1, and meet the following criteria: 

• Projects have completed or will complete environmental documentation, feasibility studies 
and cost estimates by July 1, 2015, and will be ready for implementation by July 1, 2016 
(design will be completed). 

• Projects have the support of stakeholders 

• Projects meet IRWM Plan objectives 

• Projects include up to three agencies as stakeholders 

• Projects demonstrate knowledge of location of the water system, and with the material, 
methods or processes proposed to be employed in the project 

• Projects demonstrate economic feasibility 

• Projects serve the Region and reduce regional water supply system vulnerability 

• Projects meet specific benefits to critical water issues related to DAC, Native American tribal 
communities or environment justice concerns 

• Projects that reduce energy usage, reduce GHG emissions and adapt to the effects of climate 
change 

Projects are further divided into Tier 1a and Tier 1b, where Tier 1a projects are regional (serve 
more than three communities), demonstrate greater technical feasibility and greater economic 
feasibility.  

Tier 2 Projects 

Tier 2 projects include those projects that may not be regional, not have provided information 
regarding economic feasibility. and/or do not demonstrate technical knowledge. Once a Tier 2 
project meets all of the necessary criteria, it can become a Tier 1a or Tier 1b project. 

To prioritize and rank the project, a set of scoring criteria were developed and reviewed by the 
BTAC. The criteria were then applied to all projects to prioritize implementation. A detailed list of 
projects available at the time this IRWM Plan was finalized and prioritization results, is shown in 
Appendix J.  
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7 Implementation 
This chapter provides the roadmap for accomplishing the Region’s objectives and implementing 
projects included in the IRWM Plan. As described in Chapter 1, the BTAC has already made 
significant progress implementing the IRWM Plan. To date, the agencies located within the IRWM 
Region have been successfully implementing their strategies along with projects and are 
continuously monitoring progress toward their goals and objectives. The Region plans to continue 
within its current governance structure and in some cases improve upon IRWM Plan 
implementation as described in the sections below. 

Figure 7-1: IRWM Plan Implementation Components 

 

7.1 Continued Governance 
The responsibility for implementation of the IRWM Plan will continue to be guided by the BTAC 
agencies, all of whom participated in the planning process and prepared this update of the IRWM 
Plan. The implementation responsibility will continue to be shared among the BTAC agencies based 
upon the jurisdiction of each responsible entity. The Region will continue its current governance 
structure, which has proven itself to be effective in both implementation of the 2007 IRWM Plan, as 
well as with other regional water resources planning efforts such as management of the SBBA and 
the SAR watershed. 

7.2 Project Implementation  
Project implementation is the responsibility of each project sponsor. For projects funded through 
IRWM-related grant programs, the BTAC will work with regional agencies to coordinate, apply, 
receive, and distribute the grant funding for project implementation. Projects formulated for the 

IRWM Plan 
Implementation 

Continued 
Governance 

Project 
Implementation 

IRWM Plan 
Updates 

Continued 
Outreach and 
Coordination 

Support of 
Statewide 
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IRWM Plan must periodically be updated and reprioritized, and new projects may be introduced for 
screening and prioritization. Activities necessary to update and prioritize projects will continue to 
be the responsibility of the BTAC PIG. Project implementation responsibilities include coordination 
with the appropriate local, State, and federal agencies to prepare and complete necessary 
environmental documents and to pursue opportunities to fund the projects that are under their 
jurisdiction, consistent with the IRWM Plan.  

7.3 Periodic Review and Update of the IRWM Plan 
In order to keep the IRWM Plan current, it should be refined as necessary, but no less than every 
five years. These refinements will be the result of knowledge gained through implementation of the 
IRWM Plan. The BTAC will assume responsibility for making updates to the IRWM Plan. Reviews 
and updates will focus on analyzing new information developed since the adoption of the previous 
IRWM Plan and the need for specific water management actions. The reviews would identify areas 
where the IRWM Plan has been successfully implemented, as well as areas where deficiencies are 
apparent. 

The BTAC will continue to coordinate the regional planning activities of the IRWM Plan as needed, 
and coordinate with other IRWM planning efforts surrounding the Region, and with State and 
federal agencies. 

Implementation of monitoring programs and data management and coordination is the 
responsibility of the entities managing the basins. This includes the BTAC for the SBBA, Rialto-
Colton Basin, Yucaipa Basin, San Timoteo Basin, and North Riverside Basin, and Big Bear MWD for 
the Big Bear Lake Basin. Monitoring and data management for the USARW IRWM Plan is discussed 
in more detail in Chapter 8. 

7.4 Continued Outreach and Coordination 
Continued outreach and coordination with regional stakeholders and other planning efforts will be 
key to implementing this IRWM Plan.  

In keeping with the Region’s efforts to involve stakeholders in its IRWM planning efforts, the Region 
will develop an IRWM Plan webpage to make available the IRWM Plan, an up-to-date project list, 
and information on BTAC meetings such as meeting announcements, agendas, and materials. 
Additional information may be posted as appropriate, such as IRWM Plan performance data and 
information on how to become involved with the BTAC. Valley District will be responsible for 
creating and maintaining the website, though the BTAC will contribute to providing information.  

As the IRWM Plan contains vetted information on the Region’s environment, potential climate 
change impacts, water supply and demand, and water management goals and performance 
measures, the IRWM Plan can be used to inform other water resources planning documents such as 
groundwater management, flood protection, watershed management, and water quality plans. In 
particular, the Region’s IRWM Plan continues to be used as a reference for the San Bernardino 
Valley Regional UWMP. The regular collection of plan performance and monitoring allows for the 
information in the IRWM Plan to be easily updated at least every five years.   

The IRWM Plan can also coordinate with land use planning efforts and incorporate land use 
planning issues and strategies into water management decisions. Though agencies in the BTAC 
already take part in San Bernardino County Vision planning, there may be additional opportunities 
for involvement of land use planners with water resources planning, such as those opportunities 
shown in Figure 7-1. To further assess these opportunities, the Region will identify land use 
authorities, and meet with them to coordinate and discuss coordination opportunities. Once 
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opportunities have been identified, the BTAC may further work with the land use authorities to 
incorporate issues and strategies from land use planning into water management plans, conduct 
regular meetings between water managers and land use planners, ensure land use planners are 
invited to BTAC meetings, or even include land use planners in the BTAC. 

Figure 7-2: Opportunities for Coordination Between Land Use Planning and Water Management 

 

7.5 Support Statewide Priorities  
Improving water supply reliability and reducing reliance on the SWP during droughts is considered 
an issue of statewide significance. Environmental and fishery issues of the Delta, including 
endangered species, vulnerability of Delta levees, and Delta water quality issues, significantly 
reduce reliability of the SWP supplies. Recently, State water leaders and the Governor’s Office have 
renewed discussions of building a Peripheral Canal around the Delta as an alternative to the current 
operations in the Delta. The Peripheral Canal has the potential to improve fishery issues, reduce the 
impact of water diversions on listed species, and improve drinking water quality (less TDS, 
trihalomethane, and bromide) for millions of Californians. These improvements to the Delta would 
result in increased reliability for the SWP supplies. The resolution of Delta conveyance issues, 
therefore, will benefit the Region and its water supply, and will significantly contribute to water 
supply reliability and water quality improvement in the Upper Santa Ana Region. 

It should also be noted that a major consideration and a regional priority for formulation of this 
IRWM Plan is to improve water supply reliability and optimize the use of imported water to reduce 
reliance on imported water during droughts. Implementation of water management strategies of 
this IRWM Plan, therefore, will reduce stresses on SWP supplies, especially during drought periods, 
and will provide statewide water supply benefits. 

7.6 IRWM Plan Funding and Financing 
The Region plans for and secures funding and financing to implement the IRWM Plan, including 
ongoing IRWM Program management activities and project development and implementation. 
These components have specific activities, which are shown in Figure 7-2.  

Opportunities for Land Use Planners to 
Provide Input to Water Managers 

• Floodplain management 
• Flood control planning 
• Groundwater recharge and conjunctive 
water use 
• Treatment and conveyance facilities 
• Water conservation 
• Watershed management and restoration 

Opportunities for Water Managers to 
Provide Input to Land Use Planners 

•Municipal landscaping programs 
•Public access and recreational area 
management 
•Changes in land use 
•General Plan updates 
•Planning and development review 
•Water supply for public safety and 
emergency planning purposes 
•Habitat management 
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Figure 7-3: IRWM Funding and Financing Activities 

 

7.6.1 Funding and Financing Options 
While regular BTAC meetings and other IRWM program operations generally rely on in-kind staff 
time and occasional assessments, project implementation may require a wider variety of funding 
options. Depending on the characteristics and scope of a particular project, some activities and 
projects currently identified in the IRWM Plan and future activities will likely be contingent on 
securing funding from federal, State, and/or local sources. Therefore, it is important for the BTAC, 
in coordination with project sponsors, to develop a financing plan that identifies funding sources 
and further refines priorities for project implementation. In addition, the agencies should actively 
engage in obtaining grant funding to assist in project implementation. 

Potential funding sources include: water rates; assessments, fees, and taxes; loans and grants; and 
bonds. Methods for collecting this funding include in-kind time provided by BTAC agencies and 
project sponsors, as-needed assessments, and applying for loans and grants.  

The following summarizes project funding approaches to date, as well as anticipated funding 
strategies.  

Federal Funding 

The federal grant funding sources are currently limited. The U.S. Bureau of Reclamation’s 
(Reclamation) Challenge Grant Program provides funding for water management programs and 
projects in the western United States. This grant program might help fund the implementation of 
water conservation projects. Reclamation also provides funding for water recycling programs in 
Southern California. The U.S. Environmental Protection Agency (EPA) provides funding for 
environmental improvement projects. In addition, funding can be directed for implementation of 
projects under the IRWM Plan, through the Federal Energy and Water Development Appropriations 
legislation. 

State Grant Funding 

State funding may be a significant source of funding for implementation of the IRWM Plan. Current 
key State funding sources include the following: 

• SWRCB Recycled Water Facilities Grant, which provides funding for the planning, design, 
and construction of water recycling projects 

•BTAC Meetings 
•Plan Performance Monitoring 
•Intra-regional/DWR Outreach 
•Data Management 
•Plan Updates 

IRWM Program Management 

•Project Review and Prioritization 
•Grant Applications 
•Grant Management 
•Project Implementation 
•PIG Meetings 

Project Development and Funding 
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• DWR’s Proposition 84 IRWM Program, which provides funding for implementing multi-

benefit projects that are included in IRWM Plans of DWR-accepted IRWM Regions 
(including the SAWPA Region, which the USAWR Region is a part of) 

• DWR’s Local Groundwater Assistance Program, which provides funding to conduct 
groundwater studies or carry out groundwater monitoring and management activities 

• DWR’s Desalination Grant Program, which provides funding to conduct research, feasibility 
studies, pilot projects or construction of desalination projects (both ocean and 
groundwater) 

• DWR’s Water-Energy Grant Program, which provides funds to implement water use 
efficiency programs or projects that reduce GHG emissions, and reduce water and energy 
use 

Local Agency Funding 

For years local entities have been implementing cost-effective projects and programs at the local 
level. In the past, local funding has been used in part or in total to fund local water projects. Today, 
however, a major constraint in implementing many of the projects in this IRWM Plan is the lack of 
financial capacity and funding availability at the local level. Some of the communities in the IRWM 
Region are economically disadvantaged and they may not be able to finance costly projects. Bond 
laws generally require local agencies to share the cost of implementing their project unless the 
project benefits an economically disadvantaged community, in which case, the community could be 
qualified for exemption from local cost-sharing requirements.  

7.6.2 Financing Plan 
As mentioned previously, the agencies in the Region have successfully collaborated in management 
of their water resources for a number of years, allowing them to come together in 2005 to form the 
Upper SAR Watershed IRWM Region and develop the first IRWM Plan. These efforts have been 
supported primarily through in-kind time from BTAC agencies and without being dependent upon 
outside funding to support the IRWM program. The Region intends to continue operating its IRWM 
program through local support from in-kind staff time. Table 7-1 shows the Region’s funding and 
financing plan to achieve the IRWM Program management, project review and prioritization, 
project grants, project implementation, and planning needs. 
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Table 7-1: Financing Plan 

Activity Approximate Cost or 
Time Commitment 

Funding Source and 
Percent of Cost 

Funding Source 
Certainty/Longevity 

IRWM Program Management 
Regional Program 
Management 
• BTAC Meetings 
• Plan Performance 
• Intra-regional 

collaboration 
• Data Management 
• Plan Updates 
• BTAC Water 

Conservation 
Subcommittee 

• Engineering 
Subcommittee 

• 700 hrs/yr1 In-Kind: 
100% BTAC Agencies 
 
Funds: 
BTAC Agencies 

• On-going agency 
staff allocations 

• BTAC agency 
operating budget 

Project Development and Implementation 
Project Review and 
Prioritization 
• PIG Meetings 

Approximately annually In-Kind: 
100% PIG Agencies 

On-going agency staff 
allocations 

Project Grants 
• Grant Application 
• Grant Management 

Dependent upon 
specific grant program 

In-Kind: 
100% Project Sponsors 
 
Funds: 
Member Agencies 

• Contingent on 
funding available 
and # of projects 

• Contingent on grant 
program success 

Project 
Implementation 

Dependent upon type 
and size of project 

 

In-Kind: 
Project sponsor 
 
Funds: 
Project sponsor 
agencies, grants, and 
loans 

• On-going for the life 
of the project 

• Agency funding and 
staff allocations 

• Contingent on 
funding available 

• Contingent on grant 
program success 

7.7 Obstacles to Implementation 
The most significant obstacle to implementation of the IRWM Plan is funding of capital 
improvement projects. Considering the limited financial capacity of the agencies in the IRWM 
Region, it would be very difficult to fund projects with an estimated cost of $2 billion. Steps that can 
be taken to remedy funding obstacles include development of a capital improvement plan, 
implementation phasing, obtaining grant funding, and forging partnerships to fund major projects. 

1 These hours are approximated using the following assumptions: monthly meetings of the BTAC’s 14 
agencies (3 hours per meeting), development of annual plan performance reports (12 hours per year), annual 
project review and prioritization by the PIG (12 hours per year), monthly intra-regional collaboration (2 
hours per month for one representative to attend SAWPA meetings), monthly data management for Valley 
District (2 hours per month), Plan Updates every 5 years (800 hours, annualized to 160 hours per year) 
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No other insurmountable obstacles to implementation of the IRWM Plan have been identified. As 
described earlier, the agencies within the Region have successfully worked together in the past on 
the development and implementation of projects and programs to improve the water resources 
management within the Region. Working together, these agencies have developed successful 
relationships, enabling them to accomplish tasks that satisfy the varied interests within the IRWM 
Region. Developing these initial relationships, trust, and accountability among the participating 
groups is one of the biggest challenges to any regional cooperation. The stakeholders and interested 
parties within the IRWM Region can continue to successfully work together to implement future 
projects to improve the water resources management for the citizens of the Region. 

7.8 Impacts and Benefits of the USARW Region IRWM Plan 
The Region has evaluated the impacts and benefits of implementation of the IRWM Plan, and 
considered all objectives, strategies and projects included as a part of the IRWM Plan. Given the 
integrated nature of the IRWM Plan, it’s difficult to determine any specific benefits or 
disproportionate impacts to DACs or create environmental justice concerns. It’s assumed that all 
projects will complete the State and/or federal environmental documentation necessary to fully 
analyze any project-specific impacts that may occur, including those to DACs or any environmental 
justice concerns. 

7.8.1 IRWM Plan Benefits 
One of the most significant benefits of the Upper SAR Watershed IRWM Plan is the planning process 
itself. The process has created a cooperative environment among all agencies in the Region, which 
meet on a regular basis to discuss the water management issues and plan for meeting future water 
needs of the Region. The agencies worked together to develop solution-oriented programs, they 
forged agreements, and they work together to provide the most basic and essential service to the 
communities—serving water. The IRWM planning process provided a framework for developing 
regional and integrated solutions.  

Full implementation of the Upper SAR Watershed IRWM Plan will result in multiple benefits 
associated with meeting the objectives identified in Chapter 4 of the IRWM Plan. Key public and 
overall benefits from implementation of the plan elements include the following: 

• Significant improvement in water supply reliability during drought periods while reducing 
reliance on imported water. 

• Improved and coordinated management of the Region’s surface water and groundwater 
resources, including conjunctive management of groundwater and surface water resources 
and recharge of groundwater basins. 

• Improved water quality through effective management of groundwater resources, 
expediting cleanup process of contaminant plumes in the Region, and improving 
stormwater management. 

• Improved flood protection. 

• Plan to address climate change vulnerabilities including reduced GHG emissions and energy 
usage. 

• Improved distribution and water quality to disadvantaged communities. 

• Expanded environmental stewardship. 

• Enhancement of water-dependent environmental assets. 
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• Improved water-related education, recreation, and public access opportunities in the 

Region. 

• Improved understanding of the Region’s water resources, including focused regional 
monitoring to ensure groundwater is used in a sustainable manner. 

• Improved coordination of water management activities of the Region through sharing of 
ideas and mutually beneficial management of project opportunities. 

• Coordinated development of water management strategies and associated projects. 

• Improved preparation for a disaster. 

The aforementioned benefits will be realized both within and outside of the Region as neighboring 
areas can benefit through inter-regional collaboration with SAWPA, as well as collaboration with 
agencies that overlap larger area, such as Western.  

7.8.2 IRWM Plan Impacts 
The potential negative impacts from implementing most of the projects in the Region’s IRWM Plan 
are anticipated to be primarily short-term facility construction impacts. It is proposed that 
conjunctive water management projects include a monitoring and assessment element to evaluate 
the impacts of project implementation. Monitoring and assessment elements will provide tools to 
evaluate and modify project operation to mitigate potential impacts.  

7.8.3 Environmental Documentation and County Ordinance Compliance 
Permitting and environmental documentation will be required for new project facilities in 
accordance with federal, State, and local laws and ordinances. The project-specific environmental 
compliance will be performed by project sponsors on a case-by-case basis prior to project 
construction. Impacts and benefits of the proposed actions will be further assessed. All actions and 
investigations will be coordinated with local, State, and federal agencies to share information and 
ensure compliance with applicable laws and ordinances.  
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8 Data Management, Plan Performance 
and Adaptive Management 
This chapter summarizes how data management and plan performance of the IRWM Plan will be 
conducted. The chapter is organized in three parts: 1) IRWM Plan Performance, which will describe 
how the Region will track progress in meeting its IRWM Plan objectives, 2) Data Collection, 
Monitoring and Management, which will describe how the Region collects and manages the data 
used to measure IRWM plan performance, and 3) Adaptive Management, which will describe how 
the Region will use the above information to adapt the IRWM Plan as changes occur in the Region. 

Figure 8-1: Data Monitoring, Plan Performance and Adaptive Management Process 

 

8.1 IRWM Plan Performance 
In order to ensure that the IRWM Region is making progress towards implementing its IRWM Plan, 
it reviews and tracks Plan performance in two areas: 

1. Plan Objectives: The Region tracks progress in meeting the IRWM Plan’s objectives by 
tracking its various performance measures over time 

2. Project Monitoring: The Region uses each project’s monitoring plan to track performance of 
implemented projects 

Plan Objectives Monitoring 

The BTAC is responsible for monitoring progress in meeting IRWM Plan objectives on a periodic 
basis, and including the data as a part of the data management system described in the Section 8.2. 

 

IRWM Plan 
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The results of monitoring are presented at BTAC meetings, and are incorporated into regular IRWM 
Plan updates to help the Region re-evaluate needs, objectives, and strategies. 

The Region developed a number of performance measures that can be used to measure progress in 
meeting the objectives described in Chapter 4 of the IRWM Plan, and are shown in Table 8-1.  

Table 8-1: Objectives and Performance Measures 

Objective Performance Measure 
1a: Reduce demand 20% by 2020. • Change in gallons per capita per day consumption  

• Change in AFY of agricultural water use  
1b: Increase utilization of local 
supplies by 20,000 AFY. 

• Change in AFY of stormwater captured  
• Change in AFY of recycled water use 

1c: Increase storage by 10,000 AF. • Change in AF of groundwater storage  
• Change in AF of reservoir storage 
• Documentation of maintenance of groundwater levels to 

reduce liquefaction risk  
• Number of projects implemented to manage high 

groundwater 
1d: Prepare for disasters by 
implementing two new interties 
between water agencies. 

• AFY of local supply projects implemented 
• AF change in storage as reported in groundwater 

management reports 
• AF of additional storage in reservoirs as reported in 

Urban Water Management Plans 
• Number of retail agency intertie projects implemented 

1e: Monitor and adaptively manage 
climate change impacts by 
implementing 3 projects that reduce 
energy demands. 

• Number of projects implemented in Region that promote 
adaptation strategies and reduce water related 
greenhouse gas emissions 

• Documentation of monitoring of climate change impacts 
1f: Ensure equivalent water supply 
services for DACs by reducing the  
percentage of population that is 
underserved. 

• Number of water supply projects benefiting DACs 

2a: Utilize XX acres of flood control 
retention/detention basins that are 
not currently used for recharge. 

• Number of projects implemented that allow flood 
control basins to also be used for groundwater recharge 

• Development of engineering tools and methods to 
further the confidence in local weather forecasts and 
evaluate the risks of impounding water  

• Development of plans for additional maintenance, weed 
control, scarifying, and monitoring of water in spreading 
basins 

2b: Reduce FEMA reported flood area 
by XX acres. 

• Number of projects implemented that reduce flood risk 
• Number of acres of flood plains preserved 

2c: Ensure equivalent implementation 
of flood projects in DAC areas and  
implement at least one project. 

• Number of flood risk reduction projects implemented 
that benefit DACs 

3a: Ensure no violations of drinking 
water quality standards. 

• Documentation of meeting state and federal drinking 
water quality standards 
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Objective Performance Measure 
3b: Improve surface and groundwater 
quality by treating 3,000 AF of water 
supply. 

• Number of projects developed to clean up 
contamination plumes 

• Change in AFY of stormwater captured 
3c: Manage total dissolved solids and 
nitrogen in groundwater. 

• Number of projects developed to manage TDS and 
nitrogen in groundwater 

3d: Ensure equivalent water quality 
services for DACs. 

• Number of water quality improvement projects 
benefiting DACs 

4a: Improve habitat and open space 
by XX acres. 

• Number of projects implemented that restore and 
enhance habitat and open space 

• Number of acres of habitat and open space restored or 
enhanced 

4b: Identify “multi-use” opportunities 
to increase recreation and public 
access and identify at least one multi-
use project. 

• Number of projects developed that implement “multi- 
use” opportunities to increase recreation and public 
access 

 

Project Monitoring 

Implementation of the projects selected for inclusion in the IRWM Plan will help the IRWM Region 
to meet its objectives. To track this information, project sponsors will be responsible for preparing 
a monitoring plan for their project. Information similar to that which is included in a Project 
Assessment and Evaluation Plan (PAEP), would be developed for projects prior to implementing 
the project. The goals of a PAEP are as follows: 

• To provide a framework for assessment and evaluation of project performance, 

• To maximize the value of public expenditures to achieve results, 

• To identify measures that can be used to monitor progress towards achieving project goals, 
and 

• To provide information to help improve current and future projects. 

The monitoring plan will be based on project-specific information, and will: 

• Describe project characteristics and the project sponsor 

• Demonstrate consistency with local planning documents such as the IRWM Plan 

• Identify project goals and link goals with desired outcome 

• Select performance indicators 

• Identify expected benefits and impacts 

• Determine outcome indicators (site-specific, regional, and system-wide) 

• Identify/implement monitoring needed to evaluate a project’s performance, including 
frequency, locations and protocols/methodology 

• Identify procedures to keep track of what is monitored and ensure the monitoring schedule 
is maintained and adequate resources (including funding) are available 

• Analyze and assess data 
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• Evaluate overall success of the project 

• Communicate the results to the BTAC 

Project proponents will be responsible for providing data collected through project monitoring to 
the BTAC for use in tracking progress in meeting objectives.  

8.2 Data Collection, Monitoring and Management 
The IRWM Region has a long history of collecting and monitoring data to allow effective 
management of its water resources. These efforts have been incorporated into the IRWM Plan to 
support regional data collection, integrate with other regional and statewide programs, and identify 
data gaps. 

8.2.1 Data Collection and Monitoring Efforts 
An extensive network of data collection and monitoring is already in place in the IRWM Region. 
Currently, the following data are being collected in the Region: 

• Groundwater data: Groundwater monitoring is in place for measuring groundwater 
production, water quality, and water levels representative of the various subbasins. 
Groundwater level data were used to evaluate the groundwater level trends as well as to 
evaluate the groundwater flows and included the following:   

o Target wells used in the groundwater model. A list of these wells, as well as a map 
showing the location of the targeted modeling wells, is presented in Appendix B. 

o Groundwater monitoring wells identified in various agreements (e.g., Seven Oaks 
Accord, Riverside Agreement). Monitoring of these wells is required to ensure full 
compliance with the terms of the agreements. A list of these wells is presented in 
Appendix B. 

o EPA/City of San Bernardino Newmark-Muscoy plume(s) monitoring wells. 

o Local purveyors’ water production data required by judgments and provided to the 
Watermaster. All purveyors of wells that pump groundwater are required to report 
the annual production of the wells to the Watermaster. Production data are then 
presented in an annual report prepared by the Watermaster.  

• Stream gage data: Stream gages in the Region are operated by either the USGS or the 
SBCFCD and allow for stream flow data to be collected throughout the watershed.  

• Drinking water quality data: Water quality data collected by water purveyors for all sources 
of water. These data are periodically monitored according to Title 22 and are required by 
the CDPH.  

• Urban Water Management Plans: Water supply and demand data are reported in urban 
water management plans every five years, and are required by DWR. 

• General Plan land use: Information on land use is available through city and county general 
plans. 

• Santa Ana River Watermaster Reports: Watermaster Reports contain information on flows 
and status in meeting flow requirements. 

• Project monitoring reports: As discussed previously, project sponsors are asked to collect 
monitoring data on their implemented projects and communicate the results to the BTAC.  
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• SBVWCD Engineering Investigations: These investigations review groundwater production 
and storage in the Bunker Hill Basin 

• SWRCB Integrated Reports and 303(d) lists: SWRCB regularly updates its integrated reports 
and 303(d) lists of quality impaired waters. 

In order to track all of the performance measures listed in Table 8-1, it may be necessary to collect 
and monitor additional data not currently collected on a regular basis. These data needs include: 
GHG emissions from treatment and conveyance of water resources, information regarding changes 
in flood plain area, additional stream gages to improve flows in key areas to improve stormwater 
capture (such as above Seven Oaks Dam), and ongoing groundwater quality mapping to track 
changes in quality as treatment projects are put into place. 

A monitoring plan has been developed for the Region as a component of the IRWM Plan to 
formalize and standardize data collection procedures that focus on groundwater and surface water. 
The objectives of the monitoring plan are to: 

• Provide a standard methodology for the collection, storage, and reporting of hydrologic 
data. 

• Document the collection of data needed for management of the groundwater basin to meet 
the requirements of various judgments. In the SBBA and other adjudicated basins, the 
Watermaster is responsible for collection, review, and compilation of the data needed for 
management of the basin and for providing a level of coordination among many water 
users. 

• Provide the data needed for developing the “Annual Operation Plan” for management of the 
SBBA.  

• Provide standardized procedures to collect source water data that agencies use to meet 
requirements of the CDPH drinking water standards. 

Remaining data not collected as a part of this monitoring plan is expected to come from existing 
databases and monitoring efforts with established procedures. The Region assumes that the 
agencies performing these data collection and monitoring efforts have procedures in place to 
ensure accuracy of the data.  

8.2.2 Data Management 
Data that is collected is stored, organized, and secured in electronic databases and spreadsheets by 
the agency responsible for the data.  

Data collected in the Region will be available to the stakeholders, DWR, and other local and state 
agencies. Data collected in support of state-funded water quality-related projects will be made 
available to the SWRCB’s Surface Water Ambient Monitoring Program and Groundwater Ambient 
Monitoring and Assessment Program. Valley District collects and reports water level data to the 
California Statewide Groundwater Elevation Monitoring (CASGEM) program for the Bunker Hill, 
Rialto-Colton and Yucaipa Basins. 

Data collected each year is used in a variety of different reports, including the BTAC management 
plan which is completed on an annual basis. Overall progress in meeting each IRWM Plan objective 
will be reported every five years as a part of regular IRWM Plan updates. 

 Regional Planning, Governance, Outreach and Coordination | 8-5  

 



Upper Santa Ana River Watershed | Integrated Regional Water Management Plan 
  

 
8.3 Adaptive Management 
The USARW IRWM Plan represents the current state of water resources planning in the Region, 
based upon available information, and recognizes that water management strategies will continue 
to evolve in response to changing conditions. In recognition of the fluid nature of water 
management in the Region, the IRWM Plan incorporates an adaptive management approach that is 
intended to allow the IRWM Plan to stay current in light of changing conditions, such as local and 
regional water needs and changing regulatory requirements.  

Given changing conditions, the planning process is continually evolving and developing additional 
data that improve the Region’s understanding, which may redefine objectives and priorities to 
respond to these changing conditions. 

The adaptive management framework is based on an iterative process of: 

• Collecting information and data regarding the conditions within the Region  

• Evaluating the new data to determine plan/project performance  

• Formulating a plan in response to these changing conditions  

Using data collected and monitored as part of IRWM Plan performance tracking discussed above, 
the Region will periodically review the issues and needs of the Region, and re-evaluate its 
objectives and strategies as needed based upon changing conditions. This process will allow the 
Region to proactively manage its available resources, including making investments in the planning 
and implementation of new projects and programs. This includes preparation of periodic updates of 
the IRWM Plan to respond to changing conditions (include climate change, and the re-evaluation of 
any impacts and benefits) through a continued working relationship with the BTAC, and to inform 
project participants and stakeholders about changes to the IRWM Plan. 
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DATE:  October 1, 2013  
 
TO:  File 1600 
 
FROM: Bob Tincher, Manager of Engineering & Planning  
 
SUBJECT: Verbal Report by Douglas Headrick – Upper Santa Ana River Watershed 

Integrated Regional Water Management Plan, 2013 Update 
 
 

At the regularly scheduled meeting of the San Bernardino Valley Municipal Water District (Valley 

District) Board of Directors, General Manager Douglas Headrick provided a verbal report on the 

update of the Upper Santa Ana River Watershed Integrated Regional Water Management Plan 

(IRWMP).  A list of items covered in his verbal report is included below: 

 The IRWMP was completed in 2007.   

 Original plan was the result of a collaborative planning effort involving16 different 

agencies led by San Bernardino Valley Municipal Water District.   

 It establishes management objectives and identifies strategies and projects to 

accomplish the objectives.   

 Staff from the agencies that adopted the IRWMP decided to develop the update using 

staff from the agencies instead of hiring a consultant to increase the local knowledge 

base and to minimize the cost.   

 A schedule has been developed for this process with the goal being to present the 

updated IRWMP for consideration by the various Boards and Councils in December 

2013. 



 
 
 

 
 

 
 

 
 
DATE:  October 2, 2013  
 
TO:  Engineering Committee 
 
FROM: Bob Tincher, Manager of Engineering & Planning  
 
SUBJECT: Project Update – Upper Santa Ana River Watershed Integrated Regional Water 

Management Plan, 2013 Update 
 
 

The Upper Santa Ana River Watershed Integrated Regional Water Management Plan (IRWMP) 

was the result of a collaborative planning effort involving16 different agencies and led by San 

Bernardino Valley Municipal Water District.  The IRWMP was completed in 2007.  It establishes 

management objectives and identifies strategies and projects to accomplish the objectives.  

Since the plan was adopted, considerable progress has been made toward achieving the 

objectives.  The Basin Technical Advisory Committee (BTAC), Regional Annual Water 

Management Plan and Cooperative Recharge Program are just a few examples of this 

progress.  

 

When the IRWMP was developed, it was decided that the plan would be reviewed and updated, 

as necessary, every 5 years, which would have meant an update in 2012. However, in 2012, the 

region was completing the San Bernardino Valley Regional Urban Water Management Plan 

(RUWMP) and, therefore, decided to postpone the update of the IRWMP until after completion 

of the RUWMP.  Staff from the agencies that adopted the IRWMP began discussing the update 

of the document in June of this year.  They decided to develop the update using staff from the 

agencies instead of hiring a consultant to increase the local knowledge base and to minimize 

the cost.  The update will celebrate the progress that has been made since the IRWMP was 

adopted and will review the objectives, strategies and projects and will ensure compliance with 

the latest IRWMP standards developed by the Department of Water Resources.  A schedule 

has been developed for this process with the goal being to present the updated IRWMP for 

consideration by the various Boards and Councils in December 2013.   



At this Engineering Committee Workshop, staff will provide an update on this project. 

 

Background 
In December of 2007, the San Bernardino Valley Municipal Water District (Valley District) 

adopted the IRWMP.  For Valley District, the IRWMP is the next iteration in its master planning 

process.   

 

The IRWMP covers all, or portions of the cities and communities of San Bernardino, Riverside, 

Fontana, Rialto, Colton, Grand Terrace, Loma Linda, Highland, Redlands, Mentone, Yucaipa, 

Big Bear Lake, the San Timoteo Watershed, and a large portion of the San Bernardino National 

Forest.  It was developed through an open, public process, which involved sixteen different 

public agencies.  Each of these agencies helped develop the IRWMP by their participation in a 

Technical Advisory Group (TAG).  The TAG met twice a month during the planning process and 

presented updates to their elected officials as well as quarterly updates to the Advisory 

Commission.  When the IRWMP was complete, the TAG became the Basin Technical Advisory 

Committee (BTAC), which began working to implement the IRWMP.  

 

 
Integrated Regional Water Management Plan Study Area 

 

The following agencies adopted the IRWMP: 

 
1. Beaumont Basin Watermaster 



2. Big Bear Lake Department of Water and Power 
3. East Valley Water District 
4. City of Loma Linda 
5. Meeks & Daley Water Company 
6. City of Riverside 
7. City of Redlands 
8. County of San Bernardino 
9. San Bernardino Valley Municipal Water District  
10. San Bernardino Valley Water Conservation District  
11. San Gorgonio Pass Water Agency 
12. San Bernardino Municipal Water Department 
13. San Timoteo Watershed Management Authority 
14. West Valley Water District 
15. City of Yucaipa 
16. Yucaipa Valley Water District 

 
 

Valley District agreed to lead the planning effort using a grant from the California Department of 

Water Resources (DWR).  The main goal was to establish the following objectives and 

strategies to capitalize on all water management opportunities: 

Objectives 
 
Improve Water Supply 
Reliability 
 
 
 
 
 
Protect and enhance 
water quality 
 
 
 
Ecosystem restoration 
and environmental 
enhancement 

Strategies 
 

• Water Conservation and Recycling 
• Groundwater management 
• Surface water management 

o Stormwater capture 
o “Tilted basin” (wet year storage) 

• Disaster preparedness 
• Climate change 

 
 

• Monitoring 
• Remediation 
• Improvement 

 
 

• Habitat protection and enhancement 
• Wetlands restoration 
• Land use planning 
• Recreation and public access 

 
 

Since the plan was adopted, the region has made considerable progress toward meeting each 

of the objectives. 

 

The IRWMP generally concludes that the region will be able to meet its future water needs by 1) 

implementing water conservation and water recycling programs that reduce overall demands, 2) 



efficiently managing its local water resources and 3) optimizing the use of imported water from 

the State Water Project by storing it when it is available for later use during drought periods. 

 

During development of the IRWMP, it was decided to review and update the document every 5 

years, which would have meant an update in 2012.  However, in 2012, the region was 

completing the San Bernardino Valley Regional Urban Water Management Plan and, therefore, 

decided to postpone update of the IRWMP until after completion of the RUWMP.   

Discussions about the update of the IRWMP began during BTAC Engineering Subcommittee 

meetings.  In June 2013, separate meetings began being held to focus on the update.  Two 

update approaches were considered:  1) consultant led and 2) staff led.  The staff led approach 

was selected and work on the update officially began in July 2013.   

 

The update will celebrate the progress that has been made since the IRWMP was adopted and 

will review the objectives, strategies and projects and will ensure compliance with the latest 

IRWMP standards developed by the Department of Water Resources. A schedule has been 

developed for this process with the goal being to present the updated IRWMP for consideration 

by the various Boards and Councils in December 2013.   

 

At the Engineering Committee Workshop, staff will provide an update on this project.  

 

Staff Recommendation 
Receive and file 

 



alleN BERNARDINO 

MUNICIPALY 
WATER DISTRICT 

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT 
380 E. Vanderbilt Way, San Bernardino, CA 92408 

ENGINEERING COMMITTEE WORI(SHOP 

AGENDA 

3:00p.m. Wednesday, October 2, 2013 

CALL TO ORDER 

1. PUBLIC COMMENT 
Any person may address the Board on matters within its jurisdiction. 

2. DISCUSSION ITEMS 

A. Upper Santa Ana River Watershed Integrated Regional Water Management 
Plan 2013 Update (Page 2) 

B. Update on Develop and Evaluate Large-Scale Water Supply Reliability 
Projects that Benefit the Entire Santa Ana River Watershed Project (Page 6) 

C. Update on the Study to Determine the Usable Capacity and Safe Yield for 
Each Sub-Basin Within the Yucaipa Basin Area (Page 1 0) 

D. 2013 Cooperative Recharge Program (Page 14) 

E. Big Bear Lake In-Lieu Storage Program (Page 16) 

F. Hydro-Electric Power Development at District Turnout and the Futw·e 
Turnout at City Creek for East Valley Water District Treatment Plant 134 
(Page 18) 

3. ADJOURNMENT 

PLEASE NOTE: 
Materials related to an item on this Agenda submitted to the Board after distribution of the agenda 
packet are available for public iJ1Spection in the District's office located at 380 E. Vanderbilt Way, San 
Bernardino, during normal business hours. Also, such documents are available on the Dish·ict's 
website at www.sbvmwd.com subject to staff's ab ility to post the documents before the meeting. The 
District recognizes its obligation to provide equal access to those individuals with disabilities. Please 
contact Lillian Jaramillo at (909) 387-9214 two working days prior to the meeting with any special 
requests for reasonable accommodation. 
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a lle BERNARDINO 

MUNICIPALY 
WATER DISTRICT 

DATE: October 2, 2013 

TO: Engineering Committee 

FROM: Bob Tincher, Manager of Engineering & Planning 

SUBJECT: Project Update - Upper Santa Ana River Watershed Integrated Regional Water 
Management Plan, 2013 Update 

The Upper Santa Ana River Watershed Integrated Regional Water Management Plan (IRWMP) 

was the result of a collaborative planning effort involving16 different agencies and led by San 

Bernardino Valley Municipal Water District. The IRWMP was completed in 2007. It establishes 

management objectives and identifies strategies and projects to accomplish the objectives. 

Since the plan was adopted, considerable progress has been made toward achieving the 

objectives. The Basin Technical Advisory Committee (BTAC), Regional Annual Water 

Management Plan and Cooperative Recharge Program are just a few examples of this 

progress. 

When the IRWMP was developed, it was decided that the plan would be reviewed and updated, 

as necessary, every 5 years, which would have meant an update in 2012. However, in 2012, the 

region was completing the San Bernardino Valley Regional Urban Water Management Plan 

(RUWMP) and, therefore, decided to postpone the update of the IRWMP until after completion 

of the RUWMP. Staff from the agencies that adopted the IRWMP began discussing the update 

of the document in June of this year. They decided to develop the update using staff from the 

agencies instead of hiring a consultant to increase the local knowledge base and to minimize 

the cost. The update will celebrate the progress that has been made since the IRWMP was 

adopted and will review the objectives, strategies and projects and will ensure compliance with 

the latest IRWMP standards developed by the Department of Water Resources. A schedule 

has been developed for this process with the goal being to present the updated I RWMP for 

consideration by the various Boards and Councils in December 2013. 
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At this Engineering Committee Workshop, staff will provide an update on this project. 

Background 

In December of 2007, the San Bernardino Valley Municipal Water District (Valley District) 

adopted the IRWMP. For Valley District, the IRWMP is the next iteration in its master planning 

process. 

The IRWMP covers all, or portions of the cities and communities of San Bernardino, Riverside, 

Fontana, Rialto, Colton, Grand Terrace, Lema Linda, Highland, Redlands, Mentone, Yucaipa, 

Big Bear Lake, the San Timoteo Watershed, and a large portion of the San Bernardino National 

Forest. It was developed through an open, public process, which involved sixteen different 

public agencies. Each of these agencies helped develop the IRWMP by their participation in a 

Technical Advisory Group (TAG). The TAG met twice a month during the planning process and 

presented updates to their elected officials as well as quarterly updates to the Advisory 

Commission. When the IRWMP was complete, the TAG became the Basin Technical Advisory 

Committee (BTAC), which began working to implement the IRWMP . 
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Integrated Regional Water Management Plan Study Area 

The following agencies adopted the IRWMP: 

1. Beaumont Basin Watermaster 
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2. Big Bear Lake Department of Water and Power 
3. East Valley Water District 
4. City of Loma Linda 
5. Meeks & Daley Water Company 
6. City of Riverside 
7. City of Redlands 
8. County of San Bernardino 
9. San Bernardino Valley Municipal Water District 
10. San Bernardino Valley Water Conservation District 
11. San Gorgonio Pass Water Agency 
12. San Bernardino Municipal Water Department 
13. San Timoteo Watershed Management Authority 
14. West Valley Water District 
15. City of Yucaipa 
16. Yucaipa Valley Water District 

Valley District agreed to lead the planning effort using a grant from the California Department of 

Water Resources (DWR). The main goal was to establish the following objectives and 

strategies to capitalize on all water management opportunities: 

Objectives 

Improve Water Supply 
Reliability 

Protect and enhance 
water quality 

Ecosystem restoration 
and environmental 
enhancement 

Strategies 

• Water Conservation and Recycling 
• Groundwater management 
• ·Surface water management 

o Stormwater capture 
o "Tilted basin" (wet year storage) 

• Disaster preparedness 
• Climate change 

• Monitoring 
• Remediation 
• Improvement 

• Habitat protection and enhancement 
• Wetlands restoration 
• Land use planning 
• Recreation and public access 

Since the plan was adopted, the region has made considerable progress toward meeting each 

of the objectives. 

The IRWMP generally concludes that the region will be able to meet its future water needs by 1) 

implementing water conservation and water recycling programs that reduce overall demands, 2) 
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efficiently managing its local water resources and 3) optimizing the use of imported water from 

the State Water Project by storing it when it is available for later use during drought periods. 

During development of the IRWMP, it was decided to review and update the document every 5 

years, which would have meant an update in 2012. However, in 2012, the region was 

completing the San Bernardino Valley Regional Urban Water Management Plan and, therefore, 

decided to postpone update of the IRWMP until after completion of the RUWMP. 

Discussions about the update of the IRWMP began during BTAC Engineering Subcommittee 

meetings. In June 2013, separate meetings began being held to focus on the update. Two 

update approaches were considered: 1) consultant led and 2) staff led. The staff led approach 

was selected and work on the update officially began in July 2013. 

The update will celebrate the progress that has been made since the IRWMP was adopted and 

will review the objectives, strategies and projects and will ensure compliance with the latest 

IRWMP standards developed by the Department of Water Resources. A schedule has been 

developed for this process with the goal being to present the updated IRWMP for consideration 

by the various Boards and Councils in December 2013. 

At the Engineering Committee Workshop, staff will provide an update on this project. 

Staff Recommendation 

Receive and file 
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DATE:  October 3, 2013  
 
TO:  Advisory Commission on Water Policy 
 
FROM: Bob Tincher, Manager of Engineering & Planning  
 
SUBJECT: Project Update – Upper Santa Ana River Watershed Integrated Regional Water 

Management Plan, 2013 Update 
 
 

The Upper Santa Ana River Watershed Integrated Regional Water Management Plan (IRWMP) 

was the result of a collaborative planning effort involving16 different agencies led by San 

Bernardino Valley Municipal Water District.  The Advisory Commission on Water Policy 

(Advisory Commission) reviewed the progress on the IRWMP regularly and the document was 

completed in 2007.  The IRWMP establishes management objectives and identifies strategies 

and projects to accomplish the objectives.  Since the plan was adopted, considerable progress 

has been made toward achieving the objectives.  The Basin Technical Advisory Committee 

(BTAC), Regional Annual Water Management Plan and Cooperative Recharge Program are just 

a few examples of this progress.  

 

Staff from the agencies that adopted the IRWMP began considering update of the document in 

June of this year.  The update will celebrate the progress that has been made since the IRWMP 

was adopted and will review the objectives, strategies and projects.  A schedule has been 

developed for this process with the goal being to present the updated IRWMP for consideration 

by the various Boards and Councils in December 2013.   

 

At the Advisory Commission meeting, an update on this project will be provided. 

 

Background 
In December of 2007, the San Bernardino Valley Municipal Water District (Valley District) 

adopted the IRWMP.  For Valley District, the IRWMP is the next iteration in its master planning.   



 

The IRWMP covers all, or portions of the cities and communities of San Bernardino, Riverside, 

Fontana, Rialto, Colton, Grand Terrace, Loma Linda, Highland, Redlands, Mentone, Yucaipa, 

Big Bear Lake, the San Timoteo Watershed, and a large portion of the San Bernardino National 

Forest.  It was developed through an open, public process which involved sixteen different 

public agencies.  Each of these agencies helped develop the IRWMP by their participation in a 

Technical Advisory Group (TAG).  The TAG met twice a month during the planning process and 

presented updates to their elected officials as well as quarterly updates to the Advisory 

Commission.  When the IRWMP was complete, the TAG became the Basin Technical Advisory 

Committee (BTAC) which began working to implement the IRWMP.  

 

 
Integrated Regional Water Management Plan Study Area 

 

The following agencies adopted the IRWMP: 

 
1. Beaumont Basin Watermaster 
2. Big Bear Lake Department of Water and Power 
3. East Valley Water District 
4. City of Loma Linda 
5. Meeks & Daley Water Company 
6. City of Riverside 
7. City of Redlands 
8. County of San Bernardino 
9. San Bernardino Valley Municipal Water District  
10. San Bernardino Valley Water Conservation District  
11. San Gorgonio Pass Water Agency 



12. San Bernardino Municipal Water Department 
13. San Timoteo Watershed Management Authority 
14. West Valley Water District 
15. City of Yucaipa 
16. Yucaipa Valley Water District 

 
 

Valley District agreed to lead the planning effort using a grant from the California Department of 

Water Resources (DWR).  The main goal was to establish the following objectives and 

strategies to capitalize on all water management opportunities: 

Objectives 
 
Improve Water Supply 
Reliability 
 
 
 
 
 
Protect and enhance 
water quality 
 
 
 
Ecosystem restoration 
and environmental 
enhancement 

Strategies 
 

• Water Conservation and Recycling 
• Groundwater management 
• Surface water management 

o Stormwater capture 
o “Tilted basin” (wet year storage) 

• Disaster preparedness 
• Climate change 

 
 

• Monitoring 
• Remediation 
• Improvement 

 
 

• Habitat protection and enhancement 
• Wetlands restoration 
• Land use planning 
• Recreation and public access 

 
 

Since the plan was adopted, the region has made considerable progress toward meeting each 

of the objectives. 

 

The IRWMP generally concludes that the region will be able to meet its future water needs by 1) 

implementing water conservation and water recycling programs that reduce overall demands, 2) 

efficiently managing its local water resources and 3) optimizing the use of imported water from 

the State Water Project by storing it when it is available for later use during drought periods. 

 

During development of the IRWMP, it was decided to review and update the document every 5 

years which would have meant an update in 2012.  However, in 2012, the region was 

completing the San Bernardino Valley Regional Urban Water Management Plan and, therefore, 

decided to postpone update of the IRWMP until after completion of the RUWMP.   



Discussions about the update of the IRWMP began during BTAC Engineering Subcommittee 

meetings.  In June 2013, separate meetings began being held to focus on the update.  Two 

update approaches were considered:  1) consultant led and 2) staff led.  The staff led approach 

was selected and work on the update officially began in July 2013.  A schedule has been 

developed for this process with the goal being to present the updated IRWMP for consideration 

by the various Boards and Councils in December 2013.   

 

At the Advisory Commission meeting, an update on this project will be provided.  

 

Staff Recommendation 
Receive and file 

 



 
 

 
Date: October 3, 2013 

To: Bob Tincher, Manager of Engineering & Planning, San Bernardino Valley 
Municipal Water District (Valley District) 

From: Linda Jadeski, Engineering Services Manager, West Valley Water District 
(WVWD) 

RE:    Verbal Report on the 2013 Update of the Upper Santa Ana River Watershed 
Integrated Regional Water Management Plan 

 
At the regularly scheduled meeting of the West Valley Water District Board of 
Directors, during staff reports, I gave a verbal report on the update of the Upper 
Santa Ana River Watershed Integrated Regional Water Management Plan (IRWMP).  
The verbal report included the following: 
 

• The original plan was completed in 2007 through a collaborative planning 
effort involving 16 agencies led by Valley District.  When the IRWMP was 
prepared it was determined that it would be updated every 5 years. 

 
• Participating agencies decided to utilize agency staff to perform the update 

instead of hiring a consultant.  This would increase local knowledge of the 
plan and minimize the cost to update the plan. 

 
• WVWD is taking the lead in updating Chapter 3 of the plan, which is the 

Water Budget.   WVWD gave a brief presentation at the Sept. 30 workshop 
informing the group on the chapter update status.  These workshops are 
open to the public to provide their input.  

 
• The IRWMP establishes management objectives and identifies strategies 

and projects to achieve these goals.  The objectives of the plan are to 
improve water supply reliability, protect and enhance water quality and to 
provide ecosystem restoration. 

 
• The updated plan will include the progress that has been made this far 

toward achieving these goals. 
 

 



Basin Technical Advisory Committee 

Bear Valley Mutual 
Water Company 

City of Colton 

East Valley Water District 

City of Lorna Linda 

City of Redlands 

City of Rialto 

City of Riverside 

San Bernardino County 
Flood Control District 

San Bernardino Municipal 
Water Department 

San Bernardino Valley 
Municipal Water District 

San Bernardino Valley 
Water Conservation District 

West Valley Water District 

Western Municipal 
Water District 

Yucaipa Valley 
Water District 

380 East Vanderbilt Way 
San Bernardino, CA 92408 
909.387.9200 ph 
909.387.9247 fax 
MW~.sbvmwd.com 

1 

Meeting No. 65 

AGENDA 

San Bernardino Valley Municipal Water District 
3 80 E. Vanderbilt Way 

San Bernardino, CA 92408 

October 7, 2013, 1:30 p.m. 

Call to Order/Introductions 

2) Approval of Minutes 

A. August 5, 2013 Meeting (Page 2) 

3) New Business 

A. Integrated Regional Water Management Plan Update 

4) Old Business 

A. Repmt from the Engineering Subcommittee 

B. Report from the Water Conservation Subcommittee 

C. Report from the Project Implementation Group 

D. Discussion of State Water ProJect Allocation Supply 
Availability 

E. Update on Proposed New Critical Habitat Designation for the 
Santa Ana Sucker 

F. Emergency Response Network of the Inland Empire 

5) Other Business 

A. Confirm Next Meeting Date ofDecember 2, 2013 at 1:30 p.m. 

6) Adjourn 

Tom Crowley, Chair Greg Gage, Chair Malt Litchfield, Chair 
Project Implementation Group Engineering Subcommittee 

Bob Tincher, Chair 
Conservation Subcommittee 
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SAN BERNARDINO VALLEY WATER CONSERVATION DISTRICT
‘4%, — Established 1932

1630 West Redlands Boulevard, Suite A Email: info~sbvwcd..org
Redlands, CA 92373-8032 www.sbvwcd.org
(909) 793-2503

• Fax: (909) 793-0188
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Memorandum No. 1216

To: Board of Directors

From: General Manager, Daniel Cozad
Land Resources Manager, Jeffrey Beehier

Date: October 9, 2013

Subject: Upper Santa Ana River Wash IRWMP Update

RECOMMENDATION
Review and consider approval of the District’s involvement in the update of the Upper Santa Ana River
Watershed Integrated Regional Water Management Plan (IRWMP).

BACKGROUND
In 2007, a group of cities and agencies from the upper wash, including the Conservation District, adopted an
IRWMP for the region comprising the headwaters of the Santa Ana River to the River. The purpose was to
develop projects providing benefits on a regional scale, to assist in obtaining funding for those projects and
develop a process to better manage water resources in the Upper Wash. A number of District projects,
including the Wash Plan and the Plunge Creek Restoration! Rehabilitation project are discussed in the current
plan.

The plan update is intended to: I) update the list of projects in the plan; 2) document the region’s success in
reaching some of the plan’s goals; 3) update the plan so that it conforms to Department of Water Resources
plan standards, and; 4) ensure that the plan reflects changes in the Upper Wash since the original plan was
adopted. San Bernardino Valley Municipal Water District is taking the lead on this project through the Basin
Technical Advisory Committee (BTAC). The plan is scheduled to be in a draft final format for consideration
by Boards of Directors by early 2014.

Staff is providing updates and additions to the plan, primarily estimated climate change impacts and water
issues related to Disadvantaged Communities. Staff is also participating in the BTAC update process to
ensure that District projects are represented. Interns can provide much of the needed data analysis support.

FISCAL IMPACT
Adequate resources for these activities are included in the current budget.

Richard W. Corneilic Bob (ilaubig David I RaIc~ Gl~NI RAI Danici B. Cozad
Care I Icnry Day oho I.oii ‘viNe MeIod~ McDonald MAN ~

DHwcroRs \Iamicl \randa,jr
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Tuesday,	  November	  12,	  2013	  at	  12:38:22	  PM	  Pacific	  Standard	  Time

Page	  1	  of	  3

Subject: Online	  Resources	  for	  the	  San	  Gorgonio	  Pass	  Regional	  Water	  Task	  Force
Date: Tuesday,	  November	  5,	  2013	  at	  3:40:15	  PM	  Pacific	  Standard	  Time

From: Joseph	  Zoba	  <jzoba@yvwd.dst.ca.us>	  (sent	  by	  Joseph	  Zoba	  <joseph@dst-‐ca.ccsend.com>)
To: Bob	  Tincher	  <bobt@sbvmwd.com>

Online Resources for the
San Gorgonio Pass

Regional Water Task Force
  
 

Information requested by the Task
Force members at the meeting held on

Monday, November 4, 2013.

Dear Bob:  
 
At the San Gorgonio Pass Regional Water Task
Force meeting held on November 4, 2013,
the members requested additional information
about the following topics.  This information is
being made available to everyone on the
mailing list to facilitate future discussions, ideas
and actions by the member agencies. 
  
Please click the underlined links to view the
online material.
  

Meeting Presentation
Download PDF

 

California Water Plan Update -  The
California Water Plan provides a
collaborative planning framework for
elected officials, agencies, tribes, water
and resource managers, businesses,
academia, stakeholders, and the public to
develop findings and recommendations
and make informed decisions for
California's water future.

California Water Plan Website
South Coast Regional Report
Colorado River Regional Report

 

San Gorgonio
Pass Regional

Water Task Force
_____

 
Task Force

Member
Agencies 

 
 

Task Force members are
currently considering

approval of a
Memorandum of
Understanding. 

 
Members will be added to

this panel in the near
future.
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Upper Santa Ana River Watershed
Integrated Regional Water
Management Plan - The Santa Ana River
is the largest stream system in Southern
California.  The Integrated Regional Water
Management Plan (IRWMP) for the Upper
Santa Ana River Watershed provides an
opportunity to view a local IRWMP in
action.

IRWMP Executive Summary
IRWMP Full Document
Sample Resolution of Support for the
Preparation of the IRWMP (Optional)

We hope you find these online resources
helpful.

_______
 
Future Meeting Dates:

Technical Committee Meeting
Wednesday, November 20, 2013 at
2:00 p.m.

 

Administrative Committee Meeting
Wednesday, November 20, 2013 at
3:30 p.m. 

 

San Gorgonio Pass Regional Water
Task Force Meeting

Monday, January 13, 2014 at 6:00
p.m.

(A Task Force meeting will not be held in
December 2013)

 
All meetings of the San Gorgonio Pass Regional
Water Task Force are held at the offices of the
City of Banning Council Chambers located at 99
East Ramsey Street, Banning, California unless
noticed otherwise.
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DATE:  November 5, 2013  
 
TO:  Board of Directors 
 
FROM:  Bob Tincher, Manager of Engineering & Planning 
 
SUBJECT: 2013 Update of the Upper Santa Ana River Watershed Integrated Regional 

Water Management Plan 
 
 
This item was discussed at the October 2, 2013 Engineering Committee workshop. 
 
The Upper Santa Ana River Watershed Integrated Regional Water Management Plan (IRWMP) 

was the result of a collaborative planning effort involving16 different agencies and led by San 

Bernardino Valley Municipal Water District and was completed in 2007.  It establishes 

management objectives and identifies strategies and projects to accomplish the objectives.  

Since the plan was adopted, considerable progress has been made toward achieving the 

objectives.  The Basin Technical Advisory Committee (BTAC), Regional Annual Water 

Management Plan and Cooperative Recharge Program are just a few examples of this 

progress.  The IRWMP is currently being updated by staff from the various agencies that 

adopted the IRWMP.    

 

Before the IRWMP was developed, the various agencies were required to adopt a resolution of 

intent to develop an integrated plan per the requirements of the Integrated Regional Water 

Management Planning Act (Act).  The Act does not have any specific requirements for updating 

an IRWMP.  Realizing the intent of the Act is to ensure a planning process that welcomes public 

input, special counsel David Aladjem has recommended that the Board notify the public of the 

update process by including it as an agenda item and by taking a position on the update 

process during a regular Board meeting.     

 

Background 
In December of 2007, the San Bernardino Valley Municipal Water District (Valley District) 

adopted the IRWMP.  The IRWMP covers all, or portions of the cities and communities of San 

Bernardino, Riverside, Fontana, Rialto, Colton, Grand Terrace, Loma Linda, Highland, 



Redlands, Mentone, Yucaipa, Big Bear Lake, the San Timoteo Watershed, and a large portion 

of the San Bernardino National Forest.  It was developed through an open, public process, 

which involved sixteen different public agencies.  Each of these agencies helped develop the 

IRWMP by their participation in a Technical Advisory Group (TAG).  The TAG met twice a 

month during the planning process and presented updates to their elected officials as well as 

quarterly updates to the Advisory Commission.  When the IRWMP was complete, the TAG 

became the Basin Technical Advisory Committee (BTAC), which began working to implement 

the IRWMP.  

 

 
Integrated Regional Water Management Plan Study Area 

 

The following agencies adopted the IRWMP: 

 
1. Beaumont Basin Watermaster 
2. Big Bear Lake Department of Water and Power 
3. East Valley Water District 
4. City of Loma Linda 
5. Meeks & Daley Water Company 
6. City of Riverside 
7. City of Redlands 
8. County of San Bernardino 
9. San Bernardino Valley Municipal Water District  
10. San Bernardino Valley Water Conservation District  
11. San Gorgonio Pass Water Agency 
12. San Bernardino Municipal Water Department 
13. San Timoteo Watershed Management Authority 
14. West Valley Water District 
15. City of Yucaipa 



16. Yucaipa Valley Water District 
 
 

Valley District agreed to lead the planning effort using a grant from the California Department of 

Water Resources (DWR).  The main goal was to establish the following objectives and 

strategies to capitalize on all water management opportunities: 

Objectives 
 
Improve Water Supply 
Reliability 
 
 
 
 
 
Protect and enhance 
water quality 
 
 
 
Ecosystem restoration 
and environmental 
enhancement 

Strategies 
 

• Water Conservation and Recycling 
• Groundwater management 
• Surface water management 

o Stormwater capture 
o “Tilted basin” (wet year storage) 

• Disaster preparedness 
• Climate change 

 
 

• Monitoring 
• Remediation 
• Improvement 

 
 

• Habitat protection and enhancement 
• Wetlands restoration 
• Land use planning 
• Recreation and public access 

 
 

Since the plan was adopted, the region has made considerable progress toward meeting each 

of the objectives. 

 

The IRWMP generally concludes that the region will be able to meet its future water needs by 1) 

implementing water conservation and water recycling programs that reduce overall demands, 2) 

efficiently managing its local water resources and 3) optimizing the use of imported water from 

the State Water Project by storing it when it is available for later use during drought periods. 

 

During development of the IRWMP, it was decided to review and update the document every 5 

years, which would have meant an update in 2012.  However, in 2012, the region was 

completing the San Bernardino Valley Regional Urban Water Management Plan and, therefore, 

decided to postpone update of the IRWMP until after completion of the RUWMP.   

Discussions about the update of the IRWMP began during BTAC Engineering Subcommittee 

meetings.  In June 2013, separate meetings began being held to focus on the update.  Two 



update approaches were considered:  1) consultant led and 2) staff led.  The staff led approach 

was selected and work on the update officially began in July 2013.   

 

The update will celebrate the progress that has been made since the IRWMP was adopted and 

will review the objectives, strategies and projects and will ensure compliance with the latest 

IRWMP standards developed by the Department of Water Resources.  Progress on the update 

will be presented at the following meetings that may be attended by members of the public: 

1. Various publically noticed workshops at the various agencies that have adopted the 

IRWMP 

2. Various publically noticed meetings, at the various agencies that have adopted the 

IRWMP 

3. Basin Technical Advisory Committee 

4. San Bernardino Valley Municipal Water District Advisory Commission on Water Policy 

Once the update is complete, each agency will conduct a public hearing prior to approving a 

resolution adopting the updated plan.  A schedule has been developed for this process with the 

goal being to present the updated IRWMP for consideration by the various Boards and Councils 

in January 2014.   

 

Staff Recommendation  
Receive and file 

 



RESOLUTION NO. 2013-13 
 

A RESOLUTION OF THE YUCAIPA VALLEY WATER DISTRICT 
SUPPORTING THE PREPARATION OF THE UPPER SANTA ANA RIVER 
WATERSHED INTEGRATED REGIONAL WATER MANAGEMENT PLAN 

 
 
WHEREAS, the members of the Upper Santa Ana Water Resources Association formed a 
Technical Advisory Group in 2005 for the purpose of preparing an Integrated Regional Water 
Management Plan for the upper Santa Ana River watershed; and 
 
WHEREAS, on April 16, 2008, the Yucaipa Valley Water District adopted Resolution No. 06-
2008 adopting the Upper Santa Ana River Watershed Integrated Regional Water Management 
Plan; and  
 
WHEREAS, the Integrated Regional Water Management Planning Act was updated in 2011 
requiring Integrated Regional Water Management Plans to have objectives consistent with the 
State of California’s coequal goals of (1) improving water supply reliability and (2) protecting, 
restoring and enhancing the Delta ecosystem (§ 85054 Water Code) and also to show reduced 
reliance on State Water Project water through improved self-reliance (§ 85021 Water Code); 
and 
 
WHEREAS, the Yucaipa Valley Water District will participate in the update of the Upper Santa 
Ana River Watershed Integrated Regional Water Management Plan. 
 
 
NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF YUCAIPA 
VALLEY WATER DISTRICT AS FOLLOWS: 
 
SECTION 1.  The Board of Directors of the Yucaipa Valley Water District support the efforts of 
the local and regional water agencies to update the Upper Santa Ana River Watershed 
Integrated Regional Water Management Plan. 
 
SECTION 2.  The General Manager is hereby authorized and directed to make copies of the 
revised Upper Santa Ana River Watershed Integrated Regional Water Management Plan 
available for public review prior to considering adoption by the Board of Directors of the Yucaipa 
Valley Water District. 
 
PASSED, APPROVED and ADOPTED this 6th day of November 2013. 
 
  YUCAIPA VALLEY WATER DISTRICT 
   

  Bruce Granlund, President Board of Directors 
   
ATTEST:   

   



Joseph B. Zoba, General Manager   
   
STATE OF CALIFORNIA 
 
COUNTY OF RIVERSIDE 
AND SAN BERNARDINO 
 

  

 
I, Joseph B. Zoba, Secretary of the Board of Directors of the Yucaipa Valley Water District, 
California, do hereby certify that the foregoing resolution being Resolution No. 2013-13 was duly 
passed, approved and adopted by said Board, approved and signed by the President, and 
attested by the Secretary at the Regular Meeting held on the 6th day of November 2013, and 
that the same was passed and adopted by the following vote: 
 
 
AYES: Director Bruce Granlund, Director Lonni Granlund, Director David Leja, Director 

Ken Munoz 

NOES:  

ABSENT: Director Jay Bogh 

ABSTAIN:  

 
 
Executed this 6th day of November 2013 at Yucaipa, California.   
 
 
 
 

  

  Joseph B. Zoba, Secretary of the Yucaipa Valley 
Water District and of the Board of Directors 

    
(Seal)    
 



MINUTES OF A REGULAR BOARD MEETING 
 

November 6, 2013 
 
 

Directors Present: Staff Present: 
 Bruce Granlund, President  

Lonni Granlund, Vice President  
David Leja, Director  
Ken Munoz, Director  

Joseph Zoba, General Manager 
Jennifer Ares, Water Resource Manager 
Bob Wall, Operations Manager 

 
Directors Absent: Consulting Staff Present: 
 Jay Bogh, Director  

 
David Wysocki, Legal Counsel 

 
Registered Guests and Others Present: 
 Amanda Bain, Customer 

Bill Dickson, San Gorgonio Pass Water Agency 
Ray Morris, San Gorgonio Pass Water Agency 
John Jeter, San Gorgonio Pass Water Agency 
Bill Hemsley, City of Yucaipa 

 
 

 
 

The regular meeting of the Board of Directors of the Yucaipa Valley 
Water District was called to order by Director Bruce Granlund at 
6:00 p.m. at the Administrative Office Building, 12770 Second 
Street, Yucaipa, California. 

CALL TO ORDER 

Director Bruce Granlund led the pledge of allegiance. FLAG SALUTE 

The roll was called and Director Bruce Granlund, Director Lonni 
Granlund, Director David Leja, and Director Ken Munoz were 
present.  Director Jay Bogh was absent. 

ROLL CALL 

Bill Hemsley from the City of Yucaipa thanked the Board of 
Directors for considering the waiver of recycled water capacity 
charges for the habitat conservation area associated with the 13th 
Street Sports Park. 
There were no other public comments. 

PUBLIC COMMENTS 

Director Lonni Granlund moved to approve the consent calendar 
and Director David Leja seconded the motion to approve the 
consent calendar. 
The motion was approved by a vote of 4 - 0. 

CONSENT CALENDAR 

The following reports were provided by the members of the Board of 
Directors. 

BOARD REPORTS 
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• San Gorgonio Pass Regional Water Task Force - Director David 
Leja provided a report about the items discussed at the Task 
Force meeting  

There were no other board reports. 
 

General Manager Joseph Zoba mentioned that an engineering 
presentation about the Yucaipa Basin would be provided at the next 
board workshop. 

STAFF REPORT 

 DISCUSSION ITEMS: 

Following a staff presentation by General Manager Joseph Zoba, 
Director Lonni Granlund moved and Director Ken Munoz seconded 
a motion to authorize the issuance of a purchase order to Rondy’s 
Glass for replacement doors, windows and frames for a sum not to 
exceed $8,953.07.  The motion was approved by a vote of 4 - 0. 

DM 13-071 
REPLACEMENT OF 
GLASS STOREFRONT 
WINDOWS AT THE 
ADMINISTRATION 
BUILDING 

Following a staff presentation by Operations Manager Bob Wall, 
Director David Leja moved and Director Ken Munoz seconded a 
motion to authorize the issuance of a purchase order to Applied 
Diving Services for inspection and cleaning services for seventeen 
water storage facilities.  The motion was approved by a vote of 4 - 
0. 

DM 13-072 
ANNUAL INSPECTION 
AND CLEANING OF 
WATER STORAGE 
RESERVOIRS 

Following a staff presentation by General Manager Joseph Zoba, 
Director Ken Munoz moved and Director David Leja seconded a 
motion to adopt Resolution No. 2013-13.  The motion was approved 
by a vote of 4 - 0. 

DM 13-073 
CONSIDERATION OF 
RESOLUTION NO. 
2013-13 SUPPORTING 
THE PREPARATION 
OF THE UPPER 
SANTA ANA RIVER 
WATERSHED 
INTEGRATED 
REGIONAL WATER 
MANAGEMENT PLAN 

Following a staff presentation by General Manager Joseph Zoba, 
Director Lonni Granlund moved and Director David Leja seconded a 
motion to approve Amendment No. 1 to Task Order No. 25 for RMC 
Water & Environment.  The motion was approved by a vote of 4 - 0. 

DM 13-074 
CONSIDERATION OF 
AMENDMENT NO. 1 
TO TASK ORDER NO. 
25 FOR A DIGESTER 
REPAIR CONTRACT 
FOR THE WOCHHOLZ 
REGIONAL WATER 
RECYCLING FACILITY 
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WITH RMC WATER & 
ENVIRONMENT 

Director Lonni Granlund requested additional information about the 
draft California Water Plan at a future board workshop. 
Director Ken Munoz requested additional information about 
potential recycled water customers at a future board workshop. 
No comments were provided by the members of the Board of 
Directors. 

DIRECTOR 
COMMENTS 

Director Bruce Granlund mentioned the announcements listed on 
the agenda. 

ANNOUNCEMENTS 

The meeting was adjourned at 6:25 p.m.  
 
 
Respectfully submitted, 
 
 
      
Joseph B. Zoba, Secretary       (Seal) 
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SAN GORGONIO PASS WATER AGENCY 
1210 Beaumont Avenue, Beaumont, CA 

Board of Directors Engineering Workshop 
Agenda 

November 12, 2013 at 1:30 p.m. 

1. Call to Order, Flag Salute and Roll Call 

2. Public Comment 
Members of the public may address the Board of Directors at this time relating to 
any matter within the Agency's jurisdiction. To comment on specific agenda 
items, please complete a speaker's request form and hand it to the Board 
Secretary. 

3. Status Report on Upper Santa Ana Watershed Integrated Regional 
Water Management Plan Update 

4. Review of Draft Annual Report on Water Conditions Report, Reporting 
Period 2012*(Page 2) 

5. Announcements 
A. Regular Board Meeting, November 18, 2013 at 1 :30 p.m. 
B. Finance and Budget Workshop, November 25, 2013 at 1:30 p.m. 
C. Office Closed November 28th and 29th, in observance of the Thanksgiving 

Holiday 
D. Regular Board Meeting, December 2, 2013 at 1:30 p.m. 
E. Association of California Water Agencies 2013 Fall Conference 

December 3'd- 6th. 

6. Adjournment 

*Information included in Agenda Packet 

(1) Materials related to an item on this Agenda submitted to the Board of Directors after distribution of the agenda packet are available for 
public inspection in the Agency's office at 1210 Beaumont Avenue, Beaumont during normal business hours. (2) Pursuant to Government 
Code section 54957.5, non-exempt public records that relate to open session agenda items and are distributed to a majority of the Board 
tess than seventy-two (72) hours prior to the meeting will be available for public inspection at the Agency's office, located at 1210 
Beaumont Avenue, Beaumont, California 92223, during regular business hours. When practical, these public records will also be rnade 
available on the Agency's Internet Web site, accessible at: www.sgpwa.com (3) Any person with a disability who requires accommodation 
in order to participate in this meeting should telephone the Agency (951 845-2577) at least 48 hours prior to the meeting in order to rnake 
a request for a disability-related modification or accommodation. 

1/45 
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MEMO 

DATE:       November 21, 2013 

TO:      Anthony W. Araiza, General Manager 

FROM: Linda Jadeski, Engineering Services Manager 

RE: 2013 Update of the Upper Santa Ana River Watershed Integrated 
Regional Water Management Plan 

 
The Upper Santa Ana River Watershed Integrated Regional Water Management Plan 

(IRWMP) is the result of a collaborative planning effort involving sixteen different agencies 

and led by San Bernardino Valley Municipal Water District (Valley District) and was 

completed in 2007.  It establishes management objectives and identifies strategies and 

projects to accomplish the objectives.  Since the plan was adopted, considerable progress has 

been made toward achieving the objectives.  The Basin Technical Advisory Committee 

(BTAC), Regional Annual Water Management Plan and Cooperative Recharge Program are 

just a couple examples of this progress.  The IRWMP is currently being updated by staff 

from the various agencies that adopted the IRWMP.    

 

Before the IRWMP had been developed, the various agencies were required to adopt a 

resolution of intent to develop an integrated plan per the requirements of the Integrated 

Regional Water Management Planning Act (Act).  The Act does not have any specific 

requirements for making updates to an IRWMP.  Realizing that the intent of the Act is to 

ensure a planning process that welcomes public input; staff is recommending that the Board 

notify the public of the update process by including it as an agenda item and by taking a 

position on the update process during a regular Board meeting.     

 

 

 



 

 

Background 

In December of 2007, the San Bernardino Valley Municipal Water District (Valley District) 

adopted the IRWMP.  The IRWMP covers all, or portions of the cities and communities of 

San Bernardino, Riverside, Fontana, Rialto, Colton, Grand Terrace, Loma Linda, Highland, 

Redlands, Mentone, Yucaipa, Big Bear Lake, the San Timoteo Watershed, and a large 

portion of the San Bernardino National Forest.  It was developed through an open, public 

process, which involved sixteen different public agencies.  Each of these agencies helped 

develop the IRWMP by their participation in a Technical Advisory Group (TAG).  The TAG 

met twice a month during the planning process and presented updates to their elected 

officials as well as quarterly updates to the Advisory Commission.  When the IRWMP was 

complete, the TAG became the Basin Technical Advisory Committee (BTAC), which began 

working to implement the IRWMP.  

 

 
Integrated Regional Water Management Plan Study Area 

 

The following agencies adopted the IRWMP: 

 
1. Beaumont Basin Watermaster 
2. Big Bear Lake Department of Water and Power 
3. East Valley Water District 
4. City of Loma Linda 



 

 

5. Meeks & Daley Water Company 
6. City of Riverside 
7. City of Redlands 
8. County of San Bernardino 
9. San Bernardino Valley Municipal Water District  
10. San Bernardino Valley Water Conservation District  
11. San Gorgonio Pass Water Agency 
12. San Bernardino Municipal Water Department 
13. San Timoteo Watershed Management Authority 
14. West Valley Water District 
15. City of Yucaipa 
16. Yucaipa Valley Water District 

 
 

Valley District agreed to lead the planning effort using a grant from the California 

Department of Water Resources (DWR).  The main goal was to establish the following 

objectives and strategies to capitalize on all water management opportunities: 

 

Objectives 
 
Improve Water 
Supply 
Reliability 
 
 
 
 
 
Protect and 
enhance water 
quality 
 
 
 
Ecosystem 
restoration and 
environmental 
enhancement 

Strategies 
 

 Water Conservation and 
Recycling 

 Groundwater management 
 Surface water management 

o Stormwater capture 
o “Tilted basin” (wet year 

storage) 
 Disaster preparedness 
 Climate change 

 
 

 Monitoring 
 Remediation 
 Improvement 

 
 

 Habitat protection and 
enhancement 

 Wetlands restoration 
 Land use planning 
 Recreation and public access 

 
 



 

 

Since the adoption of the plan, the region has made considerable progress toward meeting 

each of the objectives. 

The IRWMP generally concludes that the region will be able to meet its future water needs 

by 1) implementing water conservation and water recycling programs that reduce overall 

demands, 2) efficiently managing its local water resources and 3) optimizing the use of 

imported water from the State Water Project by storing it when it is available for later use 

during drought periods. 

 

During development of the IRWMP, it was decided to review and update the document every 

5 years, which would have meant an update in 2012.  However, in 2012, the region was 

completing the San Bernardino Valley Regional Urban Water Management Plan and, 

therefore, decided to postpone update of the IRWMP until after completion of the RUWMP.  

Discussions about the update of the IRWMP began during BTAC Engineering Subcommittee 

meetings.  In June 2013, separate meetings began being held to focus on the update.  Two 

update approaches were considered:  1) consultant led and 2) staff led.  The staff led 

approach was selected and work on the update officially began in July 2013.   

 

The update will celebrate the progress that has been made since the IRWMP was adopted and 

will review the objectives, strategies and projects and will ensure compliance with the latest 

IRWMP standards developed by the Department of Water Resources.  Progress on the update 

will be presented at the following meetings that may be attended by members of the public: 

 

1. Various publically noticed meetings, at the various agencies that have adopted the 

IRWMP 

2. Basin Technical Advisory Committee 

3. San Bernardino Valley Municipal Water District Advisory Commission on Water 

Policy 

 

Once the update is complete, each agency will conduct a public hearing prior to approving a 

resolution adopting the updated plan.  A schedule has been developed for this process with 



 

 

the goal being to present the updated IRWMP for consideration by the various Boards and 

Councils in January 2014.   

 

Staff Recommendation  

 

Receive and file. 

 













Agenda Item No. _______ 
CITY OF YUCAIPA 

 AGENDA REPORT 
 
TO:                Honorable Mayor and City Council 
 
FROM:          Bill Hemsley, Public Works Director /City Engineer 
 
FOR:              City Council Meeting of November 25, 2013 
 
SUBJECT: Status Report on the 2013 Upper Santa Ana River Watershed Integrated Regional 

Water Management Plan Update 
______________________________________________________________________________ 
 
 
RECOMMENDATION: 
 

That City Council review this status update on the 2013 Upper Santa Ana River Watershed 
Integrated Regional Water Management Plan Update. 

BACKGROUND/DISCUSSION: 
 
The Upper Santa Ana River Watershed Integrated Regional Water Management Plan (IRWMP) 
was the result of a collaborative planning effort involving16 different agencies and led by San 
Bernardino Valley Municipal Water District and was completed in 2007.  It establishes 
management objectives and identifies strategies and projects to accomplish the objectives.  Since 
the plan was adopted, considerable progress has been made toward achieving the objectives.  The 
Basin Technical Advisory Committee (BTAC), Regional Annual Water Management Plan and 
Cooperative Recharge Program are just a few examples of this progress.  The IRWMP is 
currently being updated by staff from the various agencies that adopted the IRWMP.    

Before the IRWMP was developed, the various agencies were required to adopt a resolution of 
intent to develop an integrated plan per the requirements of the Integrated Regional Water 
Management Planning Act (Act).  The Act does not have any specific requirements for updating 
an IRWMP.  Realizing the intent of the Act is to ensure a planning process that welcomes public 
input, special counsel David Aladjem has recommended that the Board notify the public of the 
update process by including it as an agenda item and by taking a position on the update process 
during a regular Board meeting.     

In December of 2007, the San Bernardino Valley Municipal Water District (Valley District) 
adopted the IRWMP.  The IRWMP covers all, or portions of the cities and communities of San 
Bernardino, Riverside, Fontana, Rialto, Colton, Grand Terrace, Loma Linda, Highland, 
Redlands, Mentone, Yucaipa, Big Bear Lake, the San Timoteo Watershed, and a large portion of 
the San Bernardino National Forest.  It was developed through an open, public process, which 
involved sixteen different public agencies.  Each of these agencies helped develop the IRWMP 
by their participation in a Technical Advisory Group (TAG).  The TAG met twice a month 
during the planning process and presented updates to their elected officials as well as quarterly 
updates to the Advisory Commission.  When the IRWMP was complete, the TAG became the 
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Basin Technical Advisory Committee (BTAC), which began working to implement the IRWMP.  

 

 
Integrated Regional Water Management Plan Study Area 

 

The following agencies adopted the IRWMP: 

 
1. Beaumont Basin Watermaster 
2. Big Bear Lake Department of Water and Power 
3. East Valley Water District 
4. City of Loma Linda 
5. Meeks & Daley Water Company 
6. City of Riverside 
7. City of Redlands 
8. County of San Bernardino 
9. San Bernardino Valley Municipal Water District  
10. San Bernardino Valley Water Conservation District  
11. San Gorgonio Pass Water Agency 
12. San Bernardino Municipal Water Department 
13. San Timoteo Watershed Management Authority 
14. West Valley Water District 
15. City of Yucaipa 
16. Yucaipa Valley Water District 

 
Valley District agreed to lead the planning effort using a grant from the California Department of 
Water Resources (DWR).  The main goal was to establish the following objectives and strategies 
to capitalize on all water management opportunities: 
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Objectives 
 
Improve Water Supply 
Reliability 
 
 
 
 
 
Protect and enhance water 
quality 
 
 
 
Ecosystem restoration and 
environmental enhancement 

Strategies 
 

• Water Conservation and Recycling 
• Groundwater management 
• Surface water management 

o Stormwater capture 
o “Tilted basin” (wet year 

storage) 
• Disaster preparedness 
• Climate change 

 
 

• Monitoring 
• Remediation 
• Improvement 

 
 

• Habitat protection and enhancement 
• Wetlands restoration 
• Land use planning 
• Recreation and public access 

 
 

Since the plan was adopted, the region has made considerable progress toward meeting each of 
the objectives. 

The IRWMP generally concludes that the region will be able to meet its future water needs by 1) 
implementing water conservation and water recycling programs that reduce overall demands, 2) 
efficiently managing its local water resources and 3) optimizing the use of imported water from 
the State Water Project by storing it when it is available for later use during drought periods. 

During development of the IRWMP, it was decided to review and update the document every 5 
years, which would have meant an update in 2012.  However, in 2012, the region was completing 
the San Bernardino Valley Regional Urban Water Management Plan and, therefore, decided to 
postpone update of the IRWMP until after completion of the RUWMP.   

Discussions about the update of the IRWMP began during BTAC Engineering Subcommittee 
meetings.  In June 2013, separate meetings began being held to focus on the update.  Two update 
approaches were considered:  1) consultant led and 2) staff led.  The staff led approach was 
selected and work on the update officially began in July 2013.   

The update will celebrate the progress that has been made since the IRWMP was adopted and 
will review the objectives, strategies and projects and will ensure compliance with the latest 
IRWMP standards developed by the Department of Water Resources.  Progress on the update 
will be presented at the following meetings that may be attended by members of the public: 
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1. Various publically noticed workshops at the various agencies that have adopted the 

IRWMP 

2. Various publically noticed meetings, at the various agencies that have adopted the 

IRWMP 

3. Basin Technical Advisory Committee 

4. San Bernardino Valley Municipal Water District Advisory Commission on Water Policy 

Once the update is complete, each agency will conduct a public hearing prior to approving a 
resolution adopting the updated plan.  A schedule has been developed for this process with the 
goal being to present the updated IRWMP for consideration by the various Boards and Councils 
in January 2014.   

The updated IRWMP will include Wilson III Detention Basin as the City of Yucaipa’s eligible 
project, estimated to be $8.9 million. In order to be eligible for funding administered by the State 
Department of Water Resources, a project must be listed in the IRWMP. 

 
FISCAL IMPACT: 
 
There is no fiscal impact to the City related to the attached summary or the proposed YVWD 
resolution modifications. 
 
CONCLUSION: 
 
It is recommended that City Council review this status update on the 2013 Upper Santa Ana River 
Watershed Integrated Regional Water Management Plan Update. 

 
Approved by:__________________________________ 
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Summaries of Agreements 
Integrated Regional Water Management Planning Act 
In 2002, the California Legislature passed Senate Bill 1672, the Integrated Regional Water Management Planning 
Act, and the Governor signed it into law.  The Bill added Part 2.2 (commencing with Section 10530) to Division 6 of 
the Water Code:  Conservation, Development and Utilization of State Water Resources. 

The Integrated Regional Water Management Planning Act authorized a “regional water management group” to 
prepare and adopt a regional plan in accordance with certain procedures that addresses programs, projects, 
reports, or studies relating to water supply, water quality, flood protection, or related matters, over which any 
local public agency that is a participant in that group has authority to undertake. 

The law requires DWR, the SWRCB, and the State Department of Health Services to include in any set of criteria 
used to select the projects and programs for grant funding “…a criterion that provides a benefit for qualified 
projects or programs.” 

To comply with the requirements of the law, DWR and SWRCB prepared standards (also referred to as IRWM 
Guidelines) for preparation of IRWM Plans.  In addition, they established set criteria for selection of the projects 
and programs to be funded under Chapter 8 of Proposition 50, the Integrated Regional Water Management 
Implementation Grant Program.  The guidelines state that, “The intent of the IRWM Grant Program is to encourage 
integrated regional strategies for management of water resources and to provide funding, through competitive 
grants, for projects that protect communities from drought, protect and improve water quality, and improve local 
water security by reducing dependence on imported water.” 

This IRWM Plan is prepared in compliance with the Integrated Regional Water Management Planning Act and DWR 
and SWRCB Guidelines and the intent of the grant program.   

Groundwater Management Planning Act 
In 2002, Senate Bill 1938, Groundwater Management Planning Act of 2002, was enacted into law.  This law 
amended AB3030, which authorizes a local agency to prepare and implement a groundwater management plan.  
This law requires a local agency that elects to develop a groundwater management plan to follow specific 
requirements, including public notification and public involvement process as summarized below. 

• Make available to the public a written statement describing the manner in which interested parties would 
be allowed to participate in the development of the plan.  

• For the purposes of qualifying as a groundwater management plan and for receiving State funds 
administered by DWR for the construction of groundwater projects or groundwater quality projects, 
prepare and implement a plan that includes certain basin management objectives (BMOs) and 
components and adopt certain monitoring protocols. 

• The law requires the local agency to submit a copy of the plan to DWR, in an electronic format, if 
practicable, approved by the DWR, and DWR would be required to make copies available to the public.   

• Prior to adopting a resolution of intention to draft a groundwater management plan, a local agency shall 
hold a hearing after publication of notice on whether to adopt a resolution of intention to draft a 
groundwater management plan pursuant to this part for the purposes of implementing the plan and 
establishing a groundwater management program.  At the conclusion of the hearing, the local agency may 
draft a resolution of intention to adopt a groundwater management plan pursuant to this part for the 
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purposes of implementing the plan and establishing a groundwater management program.  Upon written 
request, the local agency shall provide any interested person with a copy of the resolution of intention.  

• The local agency shall prepare a groundwater management plan within two years of the date of the 
adoption of the resolution of intention.  If the plan is not adopted within two years, the resolution of 
intention expires, and no plan may be adopted except pursuant to a new resolution of intention adopted 
in accordance with this chapter. 

• After a groundwater management plan is prepared, the local agency shall hold a second hearing to 
determine whether to adopt the plan.  Notice of the hearing shall be given pursuant to Section 6066 of 
the Government Code.  The notice should include a summary of the plan and shall state that copies of the 
plan may be obtained for the cost of reproduction at the office of the local agency.  At the second hearing, 
the local agency shall consider protests to the adoption of the plan.  At any time prior to the conclusion of 
the hearing, any landowner within the local agency may file a written protest or withdraw a protest 
previously filed. 

Senate Bill 1938 does not require local agencies to prepare a groundwater management plan for the basins that 
are managed through adjudications.  These long-standing adjudications govern the water rights and management 
of the basins.  Any groundwater management planning would need to conform with the provisions of those 
adjudications and would require agreement and approval of the parties in those adjudications.  The basins in the 
Upper Santa Ana watershed are adjudicated “in gross.”  The agencies in the region, however, decided to prepare 
the plan because they strongly support the intent of the law that states, “It is the intent of the Legislature to 
encourage local agencies to work cooperatively to manage groundwater resources within their jurisdictions.  The 
preparation of certain basin management objectives will assist local agencies in optimizing local resources while 
protecting groundwater and surface water resources.  The preparation of basin management objectives also will 
facilitate an understanding of the basin or subbasin, thereby allowing local agencies, individually and 
cooperatively, to meet local, regional, and state water needs through conjunctive management, while ensuring 
that no particular water supply is jeopardized.”  

A purpose of this IRWM Plan is to meet the intent and requirements of Senate Bill 1938.   

Orange County Judgment 
In 1963, the OCWD filed suit against substantially all water users in the area tributary to Prado Dam seeking 
adjudication of water rights on the SAR.  The litigation ultimately involved over 4,000 served water users and water 
agencies, the four largest of which were OCWD, Valley District, Western, and the Chino Basin Municipal Water 
District (now the Inland Empire Utilities Agency).  Given the magnitude of the potential litigation, these four 
districts and other parties developed a settlement that was approved by the Orange County Superior Court in a 
stipulated judgment entered on April 17, 1969 (Orange County Judgment).  The Orange County Judgment imposes 
a physical solution that requires parties in the Upper SAR watershed to deliver a minimum quantity and quality of 
water to points downstream, including Riverside Narrows and Prado Dam.  A provision of the Orange County 
Judgment related to conservation establishes that once the flow requirements are met, the upper area parties 
“…may engage in unlimited water conservation activities, including spreading, impounding, and other methods, in 
the area above Prado reservoir.”  The Orange County Judgment is administered by the five-member SAR 
Watermaster that reports annually to the court and the four representative agencies.  Valley District, Inland 
Empire Utilities Agency, and Western nominate one member each to the Watermaster; OCWD nominates two 
members; and members are then appointed by the court.   
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Western Judgment 
The Western Judgment, entered simultaneously with the Orange County Judgment, settled rights within the Upper 
SAR watershed in part to ensure that those resources upstream of Riverside Narrows would be sufficient to meet 
the flow obligations of the Orange County Judgment at Riverside Narrows.  Toward this end, the Western 
Judgment generally provides for the following: 

• A determination of safe yield of the San Bernardino Basin Area (SBBA), 
• Establishment 64,872 acre-feet rights that can be extracted from the SBBA by plaintiff parties. This is 

equal to 27.95 percent of safe yield, 
• An obligation of Valley District to replenish any extractions from SBBA by non-plaintiffs in aggregate in 

excess of  167,228 acre-feet(equal to 72.05 percent of safe yield), 
• An obligation of Western to replenish the Colton and Riverside Basins if extractions for use in Riverside 

County in aggregate exceed certain specific amounts, and 
• An obligation of Valley District to replenish the Colton and Riverside basins if water levels are lower than 

certain specific water level elevations in specified wells. 

Like the Orange County Judgment, the Western Judgment identifies regional representative agencies to be 
responsible, on behalf of the numerous parties bound thereby, for implementing the replenishment obligations 
and other requirements of the judgment.  The representative entities for the Western Judgment are Valley District 
and Western.  Valley District and Western are principally responsible for providing replenishment of the 
groundwater basins if extractions exceed amounts specified in the judgment or as determined by the 
Watermaster.  For the purposes of this replenishment obligation, Valley District acts on behalf of all defendants 
(Non-Plaintiffs) dismissed from the Western Judgment and, similarly, Western acts on behalf of the Plaintiffs and 
other dismissed parties within Western.  Plaintiff parties with specific rights to produce 27.95 percent of the safe 
yield from the SBBA are the City of Riverside, Riverside Highland Water Company, Meeks & Daley Water Company, 
and the Regents of the University of California (Regents).  The Western Judgment is administered by the two-
person Western-San Bernardino Watermaster—one person nominated each by Valley District and Western, and 
both appointed by the court. 

Like the Orange County Judgment, the Western Judgment contemplates that the parties will undertake “new 
conservation,” which is defined as any increase in replenishment from natural precipitation resulting from 
operation of works and facilities that did not exist in 1969.  The Western Judgment specifies that the parties to the 
judgment have the right to participate in any new conservation projects and, provided their appropriate shares of 
costs are paid, rights under the judgment are increased by the respective shares in new conservation (72.05 
percent by Valley District and 27.95 by Western). 

The Beaumont Basin Judgment 
In February 2003, the STWMA filed suit in Riverside County Superior Court to adjudicate pumping and storage 
rights in the Beaumont Basin.  The STWMA and the major pumpers developed a Stipulated Agreement to resolve 
the lawsuit.  In February 2004, the Stipulated Agreement was approved by the Court.    
 

This Stipulated Agreement established pumping rights among the two major classes of pumpers—overlying and 
appropriative pumpers.  The overlying pumpers were assigned fixed rights with some flexibility to vary their 
maximum use during any five-year period.  The safe yield established in the Stipulated Agreement is 8,650 acre-
feet per year.  The total of the overlying producers’ rights is equal to the safe yield.  Collectively, the overlying 
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pumpers produce substantially less than their aggregate rights.  Appropriators’ rights are stated as a percentage or 
fraction of water in the safe yield that is not used by the overlying pumpers.  The Stipulated Agreement provides 
for the orderly transition of land use and associated water uses through detailed provisions that require the 
assignment of rights from an overlying pumper to an appropriator when the appropriator provides service to the 
lands of the overlying pumper.  

The Stipulated Agreement declares that there is a temporary surplus of water in the basin of 160,000 acre-feet.  
The temporary surplus can be used by the appropriators during the first ten years of the Stipulated Agreement.  
The appropriators will store the unused portion of the temporary surplus for use in subsequent years.  The intent 
of removing the temporary surplus is to create additional evacuated storage space in the basin for use in storing 
supplemental water.  The Stipulated Agreement gives control of the evacuated storage space in the basin and the 
overall management of storage to the Watermaster. 

1961 Rialto Basin Judgment 
The Rialto-Colton Basin was adjudicated in the Lytle Creek Water & Improvement Company vs. Fontana Ranchos 
Water Company, et. al., San Bernardino County Superior Court Action 81264, entered on December 22, 1961.  
Limits on groundwater extractions are based on the average of the spring-high water level elevations of three wells 
within the basin.  The pro rata water productions by each party (City of Colton, City of Rialto, Fontana Union Water 
Company, Citizen Land and Water Company, and Lytle Creek Water Improvement Company) are based on the 
“spring-high water level” in the three index wells as described below: 
 
 Above 1002.3 feet   Unlimited 
 Between 1002.3 and 969.7 feet  As imposed by the judgment 
 Below 969.7 feet                 Reduced by 1% for every foot  
                                                                                      the average is below 969.7 
At the request of the stipulating parties, Valley District monitors compliance with the decree and has since the 
early 1990s. 

Cooperative Agreement to Protect Water Quality and Encourage the Conjunctive Uses of Imported Water in the 
Santa Ana River Basin 
Water agencies within the Santa Ana River watershed recognize the importance of protecting the quality of its 
groundwater resources.  In July 2007, many of these agencies (Parties) entered into an agreement with the 
RWQCB for purposes of monitoring and improving water quality within the SAR Region.  The agreement is limited 
in scope and specifically addresses Salinity Objectives. 
 

Generally, the agreement requires that the Parties analyze the effects on water quality of recharging imported 
water into groundwater basins.  This analysis will be compiled into a report and submitted to the RWQCB every 
three years (Triennial Water Quality Report).  In addition, any new project that will include the recharge of 
imported water must analyze its effects prior to implementation.  

Seven Oaks Accord 
On July 21, 2004, Valley District, Western, the City of Redlands, East Valley Water District, Bear Valley Mutual 
Water Company (Bear Valley Mutual), Lugonia Water Company, North Fork Water Company, and Redlands Water 
Company signed a settlement agreement known as the Seven Oaks Accord (Accord).  The Accord calls for Valley 
District and Western to recognize the prior rights of the water users for a portion of the natural flow of the SAR.  In 
exchange, the water users agree to withdraw their protests to the water right application submitted by Valley 
District on behalf of itself and Western.  All the parties to the Accord have agreed to support the granting of other 
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necessary permits to allow Valley District and Western to divert water from the SAR.  By means of the Accord, 
Valley District agreed to modify its water right applications to incorporate implementation of the Accord.  
Additionally, the Accord calls for Valley District to develop and manage a groundwater spreading program that will 
maintain groundwater levels at a number of specified wells owned and operated by the other parties.  This 
integrated management of the basin will be adopted within five years of SWRCB approval of the water right 
applications.  
 

Management of water resources in the Valley District/Western service area takes place within a complex legal and 
institutional framework as will be discussed in the next section.  Development of a comprehensive, coordinated 
regional water management plan will involve the cooperation of many parties interested in water management in 
addition to the signatories of the Accord.  The Accord provides the framework and a cooperative environment for 
major water entities in the Upper SAR watershed to prepare a plan for the integrated management of the region’s 
surface water and groundwater resources.  This IRWM Plan enhances and refines the current management and 
planning activities within the region and develops regional water management strategies and the framework for 
their implementation.   

Agreement Relating to the Diversion of Water from the Santa Ana River System Among Western Municipal 
Water District of Riverside County, Valley District and City of Riverside 
In July 2004 a Settlement Agreement Relating to the Diversion of Water from the Santa Ana River System (the 
Seven Oaks Accord) was signed.  The agreement requires Valley District and Western to develop a groundwater 
spreading program in cooperation with other parties, “That is intended to maintain groundwater levels at the 
specified wells at relatively constant levels, in spite of the inevitable fluctuations due to hydrologic variation.”  
Other requirements of the Seven Oaks Accord are as follows:  

• The groundwater management plan shall identify target water-level ranges in the specified “index wells” 
subject to the requirement that such spreading will not worsen high groundwater levels in the Pressure 
Zone.  

• Thresholds of significance in terms of SAR water diverted by Valley District and Western and spreading by 
all parties should be observed.  See Appendix I of the Accord (sidebar). 

• The determination as to whether a certain groundwater management action will “worsen” high 
groundwater levels in the Pressure Zone is made through the use of the integrated surface and 
groundwater models. 

• An “integrated management program” must be “adopted” within five years of the date the SWRCB grants 
a permit to Valley District/Western to divert water from the SAR.  Valley District and Western have 
presented their data to the SWRCB and were told that any permit “terms” would be available in late 2007. 

• Water users agree to limit spreading to conform to an annual management plan. 

Santa Ana River-Mill Creek Cooperative Water Project Agreement 
The SAR-Mill Creek Cooperative Water Project Agreement (informally known as the Exchange Plan) is an 
agreement among 9 agencies and water companies in eastern San Bernardino Valley executed in May 1976.  The 9 
parties to the Exchange Plan are as follows: 

• Redlands Water Company, Bear Valley Mutual, Crafton Water Company, North Fork Water Company [East 
Valley Water District], Lugonia Water Company, City of Redlands, San Bernardino Water Conservation 
District (SBVWCD), YVWD, and the Valley District; 

In an effort to avoid pumping costs and to lower the overall cost of water, the parties have agreed to the exchange 
of water from the SAR, Mill Creek, and the SWP.  The agreement is described as a “bucket-for-bucket exchange,” 
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whereby a party to the agreement provides a “bucket” of their water to a second, higher elevation party, and the 
second party provides a “bucket” of water from an alternate, lower elevation source back to the original party.  To 
facilitate exchanges, parties to the agreement share their existing facilities.  However, specific facilities (called 
Cooperative Water Project facilities) were built and are operated by Valley District in part to accommodate 
Exchange Plan deliveries.  Given the three water sources and the available facilities, there are multiple delivery 
possibilities.  Examples of exchanges that occur under the Exchange Plan include two-level exchanges, three-level 
exchanges, and water banking with DWR.  In a two-level exchange, two water sources are used; for example, SAR 
water is delivered to Mill Creek water users, and, in return, an equal amount of SWP water is delivered to SAR 
water users.  In a three-level exchange, three sources are used.  For example, Mill Creek water is delivered to the 
Yucaipa area, an equal amount of SAR water is then delivered to Mill Creek water users, and finally SWP water is 
delivered to SAR water users.  To bank water within the SWP, a party entitled to local water exchanges their water 
when the local water is available and then takes SWP water at a later date. 

Big Bear Lake Operations 
Bear Valley Dam, which forms Big Bear Lake, is the only major dam that affects runoff into Seven Oaks Dam.  Big 
Bear Lake is a water conservation reservoir presently owned by the Big Bear Municipal Water District (Big Bear 
Municipal).  Big Bear Lake is located on Bear Creek, a tributary to the SAR.  The lake has a drainage area of about 
38 square miles.  
 
Bear Valley Mutual and its predecessors constructed, owned, and operated Big Bear Lake as a supplemental water 
supply reservoir to meet the irrigation water supply demand within the Bear Valley Mutual service area in the 
easterly end of the San Bernardino Valley.  Historical irrigation releases during dry periods sometimes caused low 
water levels in Big Bear Lake.   
 
As recreation uses of Big Bear Lake became more important, Big Bear Municipal sought to control the water levels 
in the lake.  On February 4, 1977, a stipulated judgment was entered in San Bernardino County Superior Court for 
Case No. 165493 Big Bear Municipal Water District vs. North Fork Water Co. et al.  Big Bear Municipal obtained the 
opportunity to furnish “in-lieu” water from several other named sources other than Big Bear Lake to meet the 
water supply demands of Bear Valley Mutual.  Big Bear Municipal was allowed to retain an amount of water in Big 
Bear Lake equal to the amount of water furnished in-lieu to Bear Valley Mutual.  Big Bear Municipal explored and 
implemented the alternate sources.  Providing water from these alternate in-lieu sources resulted in water being 
retained in Big Bear Lake to stabilize the water levels in the lake.  
 
On May 1, 1987, Big Bear Municipal adopted operating criteria for Big Bear Lake that contain conditions regarding 
when Big Bear Municipal will release water from Big Bear Lake and when Big Bear Municipal will acquire in-lieu 
water for Bear Valley Mutual. 
 
On February 16, 1995, the SAR Water Quality Control Board adopted Order No. 95-4, which requires that Big Bear 
Municipal make releases from Big Bear Lake through Bear Valley Dam to provide water for preservation of fish in 
Bear Creek.   
 
On February 1, 1996, Big Bear Municipal and Valley District entered into an agreement that provides for Valley 
District to furnish all in-lieu water that Big Bear Municipal needs to meet the water supply demands of Bear Valley 
Mutual.   
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As a result of the stipulated Judgment, Big Bear Lake is now maintained at higher levels for recreational uses.  The 
lake will spill (i.e., need to release water because the reservoir is full) more often than occurred under the historic 
irrigation supply operation.  However, inflow to the SAR during irrigation months may be less than historic 
irrigation releases.  Inflow to the SAR during winter months may be greater than under the historic operation of 
Bear Valley Dam.  The changes in the operation of Big Bear Lake from an irrigation water supply reservoir to a 
recreation reservoir result in changes in the timing and amounts of water Big Bear Lake and Bear Creek contribute 
to the SAR. 

Settlement Agreement with San Bernardino Valley Water Conservation District  
Within the settlement agreement dated August 9, 2005, Valley District, Western, and the SBVWCD have agreed to 
work cooperatively to develop an annual groundwater management plan.   
 
Memorandum of Understanding (MOU) with the City of Riverside 
In September 2005, Valley District, Western, and the City of Riverside entered into an MOU.  The MOU stated that 
the intent of Valley District/Western is to work cooperatively with the City of Riverside to devise institutional and 
physical arrangements through which the city could directly benefit from “new conservation” undertaken as part 
of the Western Judgment and the pending Valley District/Western water right applications.  The MOU states, “The 
Parties (Valley District, Western, and the City of Riverside) shall engage in good-faith negotiations with the goal of 
reaching a long-term agreement relating to the purchase, storage, and sale to Riverside by Western of imported 
water stored in the SBBA, and relating to storage, transport and delivery of conservation water from the Seven 
Oaks Dam...” 
 
Institutional Controls and Settlement Agreement (ICSA) 
The City of San Bernardino Municipal Water Department (SBMWD) is a party to a consent decree lodged with the 
United States District Court, Central District of California, Western Division (Court), on August 18, 2004.  The 
Consent Decree obligates SBMWD to operate and maintain a system of wells and treatment plants known as the 
Newmark Groundwater Contamination Superfund Site (Newmark Site).  The Newmark Site specifically treats 
groundwater contaminated with trichloroethylene (TCE) and perchloroethylene (PCE).  The SBMWD is required by 
the terms of the Consent Decree, entered on March 23, 2005, to enact institutional controls and implement an 
ordinance providing for the protection and management of the Interim Remedy set forth in the Record of 
Decisions and Explanation of Significant Differences prepared by the U.S. Environmental Protection Agency.   
 

The City of San Bernardino Ordinance No. MC-1221, approved in March 2006, establishes the management zone 
boundaries within the City of San Bernardino for water spreading and water extraction activities.  The Consent 
Decree requires the City of San Bernardino to implement an ordinance to ensure that activities occurring in the 
management zone do not interfere or cause pass-through of contaminants from the Newmark and Muscoy 
Operable Units.  The Interim Remedy requires the extraction of contaminated groundwater from the Bunker Hill 
Groundwater Basin and within the Newmark and Muscoy Operable Units, and treatment of the groundwater to 
meet all State and federal permits and requirements for drinking water.  A permit by the SBMWD pursuant to the 
provisions outlined in the ordinance should first be obtained for any spreading (artificial recharge) or extracting 
(well pumping) within the Management Zones, as defined in the ordinance. 

An ICSA has been executed to develop and adopt a successor agreement, titled Institutional Controls Groundwater 
Management Program (ICGMP), between the following parties: 

(1) City of San Bernardino Municipal Water Department 
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(2) Valley District 
(3) Western Municipal Water District 
(4) City of Riverside 
(5) West Valley Water District 
(6) East Valley Water District 
(7) City of Colton 
(8) Riverside Highland Water Company 
 
The parties listed above will not be subject to the provisions of City of San Bernardino Ordinance No. MC-1221 as 
long as each is a party to the ICSA and, subsequently, the ICGMP Agreement. 

Settlement Agreement between City of San Bernardino and City of Riverside and Riverside Water Company 
In November 1922, after a Supreme Court of the State of California decision, the City of San Bernardino (Plaintiff) 
and the City of Riverside and Riverside Water Company (Defendants) negotiated a settlement agreement to take, 
divert, and use water from the “San Bernardino Artesian Basin,” Lytle Creek, Warm Creek, and Devil Canyon Creek.  
The agreement was approved by the San Bernardino County Superior Court in a stipulated judgment that 
constituted authorities and rights of the parties for taking, diverting, and using the water.  The court also 
established a provision for daily record keeping of all the diversions and use of water by all said parties. 

Agreement between City of Riverside, Valley District, and Western – March 2007 (LF2151). 
This agreement establishes the Seven Oaks Dam Water Diversions Engineering and Operations Committee (EOC) to 
develop and implement procedures to: 

i) Maintain the groundwater levels in the Index Wells at relatively constant levels, in spite of fluctuations 
due to hydrologic variation. 

 ii) Minimize such fluctuations (reduce highs and lows). 

 iii) Provide water “accounts” to Riverside to offset the loss of recharge to the SBBA and/or Riverside North 
 due to Western/Valley District SAR water diversions. 

    (1) “Reserve Account” is initially established as 38 percent of the total volume of water diverted from  
        the SAR by Valley District and Western pursuant to the SWRCB water right permit. To be recharged in   
        the SBBA either directly or through an exchange. 

     (2) “Replacement water” varies from 0 to 6 percent of the flow at the E Street Bridge. Water to be  
           recharged into the Riverside North basin. 

 iv) Develop recommendations to the Western Judgment Watermaster regarding the classification of 
 diverted SAR water as either New Conservation or existing safe yield of the SBBA. 

Within the agreement, the EOC is scheduled to meet no later than October 1 of each year.  The agreement states:  

 The EOC shall meet on a regular basis to effectively operate, on a real-time basis, a program to achieve 
 the objectives listed above. EOC decisions will be implemented once approved by the EOC and will be 
 provided to the BTAC for inclusion in the Annual San Bernardino Basin Area Management Plan. The tasks 
 of the EOC could be covered at the BTAC meetings, realizing that most of the 2013 Regional Water 
 Management Plan 12 members of the BTAC have no standing in this agreement and the decisions of the 
 EOC are not subject to review by BTAC or any of the BTAC members. 
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Water levels at the index wells outside the Pressure Zone must be maintained at no lower than 10 feet, on 
average, during a repeat of the 39-year base period. Valley District will commence spreading to maintain these 
levels. 

If the 12-month rolling averages of the Backyard Well ports D4, D5, and D6 are 50 feet bgs or greater, Valley 
District and Western will recharge water from the Reserve Account. 

Cooperative Agreement to Protect Water Quality and Encourage the Conjunctive Uses of Imported Water in the 
Santa Ana River Basin– January 2008 (LF2181). 
Requires the preparation of a triennial water quality report, limited to nitrogen and total dissolved solids (TDS), 
which analyzes whether the recharge of imported water had any adverse impact on compliance with Salinity 
Objectives established in the Water Quality Control Plan for the Santa Ana River Basin. The first report is due 
August 2009 and then every three years thereafter. 

Requires any party that is serving as a lead agency for a project involving the recharge of imported water to 
analyze any adverse impacts on Salinity Objectives as part of the California Environmental Quality Act (CEQA) 
review process. Said analysis must be made with a groundwater quality model listed in the agreement. 

San Bernardino Valley Municipal Water District/San Gorgonio Pass Water Agency Demonstration Project Water 
Exchange Agreement (the "Project")-November 2008 (LF 2205). 
The Project consists of a short-term agreement to exchange water between San Bernardino Valley Municipal 
Water District (Valley) and San Gorgonio Pass Water Agency (Agency). The Project involves the collection of data 
and information relating to exchanges of water between Valley and Agency in order to determine the long-term 
feasibility of distribution of water to Valley and the Agency. The Project involves an initial delivery of up to 1,000 
acre-feet of water from Agency to Valley on or before March 2009. Thereafter, no earlier than October 2009 and 
no later December 2011, Valley will deliver a like amount of water back to the Agency. The Project will not require 
the construction of any facilities for the initial delivery and return of the water exchanged pursuant to the Project. 
The Agency does not currently need the water that it intends to deliver to Valley and the water received by Valley 
will not be growth-inducing because it will only be used to improve reliability of supply to its existing water users 
within Valley. There is no possibility that the Project may have a significant effect on the environment. 

San Bernardino Valley Municipal Water District and Crestline-Lake Arrowhead Water Agency Demonstration 
Project Water Exchange Agreement-November 2008 (LF 2206). 
This Agreement authorizes Valley to acquire up to 1,000 acre-feet of State Water Project (SWP) water from 
Crestline-Lake Arrowhead Water Agency (Agency), and requires Agency to submit a written request to the 
California Department of Water Resources on or before December 1, 2008, to deliver up to 1,000 AF of Agency's 
share of SWP Table A water to Valley. In exchange for delivery of that water, Valley will deliver a like amount of 
water of equal or better quality to Agency within three years of the initial delivery of water to Valley. 

Understanding Agreement Regarding the Contribution to Replenishment and Deliveries– September 2009 
(LF2255). 
This is an understanding agreement between West Valley Water District, the City of Rialto, the City of San 
Bernardino Municipal Water Department, and San Bernardino Valley Municipal Water District regarding the 
contribution to replenishment to be made in conjunction with deliveries through the Baseline Feeder of water 
from the Bunker Hill Basin by the City of San Bernardino Municipal Water Department. 
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Memorandum of Understanding and Agreement for Cost-Sharing of Feasibility Study for the Garden Bar Water 
And Power Project-December 2009 (LF 2252). 
This Memorandum of Understanding (MOU) and Agreement is between the South Sutter Water District ("SSWD") 
and the Castaic Lake Water Agency, the Palmdale Water District, the City of Napa, and the San Bernardino Valley 
Municipal Water District. 

The purpose of the MOU between these five entities (Parties) and RMC WATER AND ENVIRONMENT is to establish 
cost sharing obligations for the preparation of an Updated Reconnaissance Study for the project described as: 
Garden Bar Water and Power Project (herein after the "PROJECT") which would consist of a new dam and reservoir 
project located on the Bear River approximately five miles upstream of Camp Far West Reservoir. If approved and 
implemented, the Project would provide substantial water supply and hydroelectric power generation benefits, as 
well as other potential benefits, including flood control and recreation. 

Joint Prosecution and Cost-Sharing Agreement Re Proposed Rule of the United States Fish & Wildlife Service to 
Designate Critical Habitat for the Santa Ana Sucker-June 2010 (Lf 2275). 
The Parties have agreed to cooperate reasonably in efforts to analyze and comment upon the Proposed Rule by 
the United States Fish and Wildlife Service in an attempt to address any negative consequences that the ruling may 
have on the party’s interests. These cooperative efforts include the utilization of various experts and consultants to 
assist with the review of and preparation of comments on the Proposed Rule, and the provision of consulting 
expert opinions relative to the necessity, wisdom, and efficacy of potential challenges to it. 

The list of parties in this agreement includes:  

1. San Bernardino Valley Municipal Water District 
2. Western Municipal Water District of Riverside County 
3. City of Riverside Public Utilities 
4. City of San Bernardino Municipal Water Department 
5. San Bernardino Valley Water Conservation District 
6. Southern California Edison 
7. East Valley Water District 
8. City of Highland 
9. City of Redlands 
10. Yucaipa Valley Water District 
11. San Bernardino County Flood Control District 
12. Bear Valley Mutual Water Company/Crafton Water Company 
13. Big Bear Municipal Water District 

 

Other Possible Partner Agencies: 

1. West Valley Water District 
2. Raymond Basin Management Board/San Gabriel Valley Water Association 
3. City of Colton 
4. City of Rialto 
5. Riverside County Flood Control District 
6. Orange County Flood Control District 

Joint Prosecution and Cost-Sharing Agreement Re Final Rule of the United States Fish & Wildlife Service to 
Designate Critical Habitat for the Santa Ana Sucker- April 2011 (LF 2304). 
This cost sharing agreement define the Parties contribution to the sums listed in Exhibit B, which sets forth each 
Party's contribution towards the fees and costs collectively incurred in the Parties' cooperative efforts on the Final 
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Rule, plus the funds that may be needed to pursue a challenge to the Final Rule. The list of parties in this 
agreement includes:  
 

1. San Bernardino Valley Municipal Water District 
2. Western Municipal Water District of Riverside County 
3. City of Riverside Public Utilities 
4. City of San Bernardino Municipal Water Department 
5. San Bernardino Valley Water Conservation District 
6. East Valley Water District 
7. City of Redlands 
8. Yucaipa Valley Water District 
9. Bear Valley Mutual Water Company/Crafton Water Company 
10. Big Bear Municipal Water District 
11. West Valley Water District 
12. Riverside County Flood Control District 

Agreement between Kern Delta Water District and the San Bernardino Valley Municipal Water District for a 
Water Management Program-October 2011 (LF 2327). 
This agreement is in furtherance of development of a water management program that is being implemented by 
Kern Delta and Valley for the purpose of enhancing the water supply available to both entities. San Bernardino 
Valley Municipal Water District proposes to bank State Water Project water in banking facilities operated by the 
Kern Delta Water District for later withdrawal and use within Valley District. Under the program, the Valley District 
will bank up to 30,000 acre-feet of the water it would otherwise be allocated during the 2011-2012 water year 
pursuant to Table "A" of its State Water Project contract in existing water banking facilities operated by the Kern 
Delta. Diversions to the water banking facilities will be made through existing water conveyance facilities and will 
occur during the period between October 2011 and February 2012. Under the proposal, Kern Delta will, at Valley 
District's request, return up to 5,000 acre-feet per year to Valley District through existing conveyance facilities 
during or after the 2011-2012 water year. 

Agreement between San Bernardino Valley Municipal Water District and Metropolitan Water District of 
Southern California for Emergency Services and Pipe Fabrication and Related Technical Services- November 2011 
(LF 2335). 
The services provided by Metropolitan to San Bernardino Valley MWD shall be emergency type services or routine 
type services covering the following sub-elements: 

1. Preparation of services estimates 
2. Engineering (including design, troubleshooting, and inspection services) 
3. Project management and planning (including shop drawings detailing services) 
4. Quality assurance and quality control, including destructive and non-destructive testing 
5. Machining, fabrication, welding, and industrial coating and mortar-lining of various water treatment, 

conveyance and distribution parts, pipes, and equipment 
6. Refurbishment of various water treatment, conveyance and distribution equipment 
7. Site construction services 
8. Diving services 
9. Crane certification services 
10. Transportation services 

Agreement to Develop and Operate Enhanced Recharge Facilities between the San Bernardino Valley Water 
Conservation District (the "Conservation District"), the San Bernardino Valley Municipal Water District ("Valley 
District") and Western Municipal Water District of Riverside County ("Western")-October 2012 (LF 2382). 
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This agreement authorizes the lease of Conservation District facilities for the Purpose of Groundwater Recharge to 
Valley District and Western. The purpose of such agreement is to increase groundwater storage in the SBBA in 
order to meet current and future demands for water among the party’s constituents. This agreement allow Valley 
District and Western to construct, operate, maintain, repair, reconstruct and rehabilitate diversion facilities, 
recharge basins, pumps and other ancillary facilities or equipment located within the Leased Property as Valley 
District and Western may reasonably deem necessary for the recharging of water on the Leased Property. This 
agreement has an initial term of 25 years, unless terminated earlier as provided in this agreement. This agreement 
may be extended by written agreement among all parties for up to five additional, consecutive five year terms 
("Extension Terms"), on the same terms and conditions. 

Agreement for the Cooperative Use of Unused Well Capacity, the Texas Grove Reservoir and the Central Feeder-
April 2013 (LF 2392). 
This is agreement is between the San Bernardino Valley Municipal Water District and the City of Redlands for the 
Cooperative Use of Unused Well Capacity, the Texas Grove Reservoir and the Central Feeder ("Agreement"). Under 
this agreement, Valley District will purchase 2.3 million gallons of capacity in the City’s existing Texas Grove 
Reservoir which is connected to Valley District’s Redlands Pump Station that delivers water to Valley Districts 
Central Feeder Pipeline. Valley District will have an annual option of purchasing up to 20,000 acre-feet of existing 
well capacity to the extent such capacity is not needed by the City in any given year. The purpose of the project is 
to postpone the need for Valley District to construct new water facilities in the area. The project involves the 
operation of existing facilities within existing limits established by applicable laws, regulations, agreements, and 
permits. This Agreement shall have an initial term of five years from its Effective Date and shall automatically 
renew for subsequent five-year terms thereafter unless terminated by the parties involved.  

Agreement Regarding Additional Extractions of New Conservation Water from the San Bernardino Basin Area-
July 2013 (LF 2402). 
This Agreement is between San Bernardino Valley Municipal Water District and Western Municipal Water District 
of Riverside County. The primary purpose of this Agreement is to provide for additional extractions of water from 
the SBBA by Plaintiffs and users within Valley District without replenishment by Valley District in amounts equal to 
the amount of New Conservation determined by Watermaster to have occurred from 1998 through 2012 due to 
operation of the Dam.  

Planning Memorandum of Understanding between the San Bernardino County Flood Control District and the 
San Bernardino Valley Municipal Water District-July 2013 (LF 2404). 
This Memorandum of Understanding (MOU) approves a ten year Planning Agreement (Agreement No. 13-608) 
between the San Bernardino County Flood Control District and the San Bernardino Valley Municipal Water District 
for the purpose of working together in the planning and evaluation of San Bernardino County Flood Control District 
facilities for joint use by the San Bernardino County Flood Control District and the San Bernardino Valley Municipal 
Water District for both flood control and groundwater replenishment operations. 

Coordinated Operations Agreement between the San Bernardino Municipal Water Department and San 
Bernardino Valley Municipal Water District -September 2013 (LF 2415). 
This Agreement governs the Parties' coordinated operation and use of the San Bernardino Municipal Water 
Department Facilities and the San Bernardino Valley Municipal Water District Facilities as described in Exhibit A, 
respectively. This Agreement shall have an initial term of twenty-five (25) years from its Effective Date and shall 
automatically renew for subsequent ten-year terms thereafter unless terminated. 

Amendment to Agreement to Form the Upper Santa Ana River Wash Land Management and Habitat 
Conservation Plan Task Force-September 2013 (LF 2407). 
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This is an amendment to the 2002 Agreement to form The Upper Santa Ana River Wash Land Management and 
Habitat Conservation Plan Task Force ("Amendment") for the purposes of advancing environmental planning and 
permitting in connection with the Upper Santa Ana River Wash Land Management Plan ("Wash Plan"). This 
amendment is made effective on September 1st , 2013, by and between the following entities, CEMEX 
Construction Materials LP ("CEMEX"), Robertson's Ready Mix, LTD, ("Robertson's"), The City of Highland 
("Highland"), East Valley Water District ("EWD"), The City of Redlands ("Redlands"), Redlands Municipal Utilities 
and Engineering Department ("RMUED"), County of San Bernardino ("San Bernardino County”), San Bernardino 
Flood Control District ("SBCFCD"), San Bernardino Valley Water Conservation District ("SBVWCD" or "Conservation 
District"), United States Bureau Of Land Management ("BLM"), And San Bernardino Valley Municipal Water District 
("Valley District”).  
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NOTICE OF EXEMPTION

To:
San Bernardino County Clerk
Hall of Records Building, First Floor
222 W. Hospitality Lane
San Bernardino, CA 92415

Kern County Clerk
1115 Truxtun Avenue
Bakersfield, CA 93301

From:
San Bernardino Valley Municipal Water District
380 East Vanderbilt Way
San Bernardino, CA 92408

Project Title: Water Banking and Water Supply Reliability Program with Kern Delta Water
District

Location -- Specific: Counties of Kern and San Bernardino, within service areas of Kern Delta
Water District and San Bernardino Valley Municipal Water District

Description of Nature, Purpose, and Beneficiaries of Project: San Bernardino Valley
Municipal Water District (hereinafter, "Valley District") proposes to bank State Water Project
water in banking facilities operated by the Kern Delta Water District (hereinafter, "Kern Delta")
for later withdrawal and use within Valley District. Under the prograrri, the Valley District will
bank up to 30,000 acre-feet of the water it would otherwise be allocated during the 2011-2012
water year pursuant to Table "A" of its State Water Project contract in existing water banking
facilities operated by the Kern Delta. Diversions to the water banking facilities will be made
through existing water conveyance facilities and will occur during the period between October
2011 and February 2012. Under the proposal, Kern. Delta will, at Valley District's request,
return up to 5,000 acre-feet per year to Valley District through existing conveyance facilities
during or after the 2011-12 water year.

The proposal is consistent with and included within the scope of Kern Delta's 2002 Final
Environmental Impact Report ("FEIR") for its Groundwater Banking And In-Lieu Water Supply
Project (State Clearinghouse # 2001011103), which addressed the environmental impacts of the
use of Kern Delta's facilities for the banking of up to 213,000 acre-feet by other water agencies,
such as Valley District. Because Valley District's proposal involves making use of presently
unused capacity of the California Aqueduct, other State Water Project facilities, and Kern

. Delta's conveyance and banking facilities, all of which were indentified in Kern Delta'sFEIR as
facilities that would be used to bank water, the project represents the use of existing facilities
within the limits established by applicable legal requirements. Moreover, the environmental
effects, if any, of the project were fully analyzed in Kern Delta's FEIR, and the project does not
alter the conclusions of the 2002 FEIR.

1
i190069.3

SBVMWD LEGAL
DOCUMENT 2327



Name of Public Agency Approving or Carrying Out Activity: San Bernardino Valley
Municipal Water District

Finding of Exempt Status:

I&l Categorical Exemption. CEQA Guidelines § 15301 (Existing Facilities)

Reasons why activity is exempt:

The project is exempt from CEQA review pursuant to 14 Cal. Code Regs. § 15301 (Existing
Facilities) because the proposal is for the banking and recovery of up to 30,000 acre feet of water
delivered pursuant to an existing long term State Water Project contract through existing water
conveyance facilities to and from existing water banking facilities. The overall program for
water banking by Kern Delta (of which this banking project is a small part) was previously
analyzed underCEQA and any significant effects on the environment were fully mitigated.

Agency Contact Person: Douglas Headrick

Dou as Headrick
Title: General Manager

I: Signed by Public Agency

o Signed by Applicant

1190069,3

2

Telephone: (909) 387-9200

Date: _-oI./_D-+';1.....t.7~!....::t/~.., -{).:..+/I-
r ,

Date received for filing by County Clerk:



TlTLE

STATE CLEARING HOUSE # (lfappl/cabla)

Private Entity

$2,839.25 $ _

$2,044.00 $ _

$850.00 $ _

$965.50 $ _--....--:>"'<_-=---...-__

$50.00 $ s:v ""00

State Agency

RECEIPT# 415 51 9

$-------

TOTAL RECEIVED $ D6 ,0 0
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Other Special District
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B. VaIlw IS a public ageneyfonnea>umfer the MUliioipal Water District Act of 1~11.
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Vall'e~ thr'0wgb eitlleJlt aJij1 eX\istihg;in;t~ttieitnt(): .elQ~jromJ;a ACl~edu'Cft\)r ~oug:n, an <e~ehan:g,ec

1).1IX~kR~~atQB l?!Q~~, wi).l; PX~~t~~fqr'~~~~o~ "t'aiey of-ex;1stlflg;Ke~ IJelUij

J}3Gi11ties and"eonstmetf0fl'afld Qllerati0l1t 1fGl1t"'Al1W'«s~~ ~:ti'~frn l,l,~lfaR§gW:atl'QU PI<Q,~

;1*'aJt:ll:'ti~s! tijI. w~ll tl~¥~]Ie~'s:~s~geQf\~Jitl:f.l1,t.t1t<:~in~'Bdis<onTfa$1~~QnatiQnFacilities ;and:

, eros-s· t:lilt'er Canal:. 1iJ.U;S'~gdlration pj~glj~tS)th~ri't~dto.prtl¥l'deami~iinum rechar,ge; and}

,t~tYm ~ll~b'mt~qf $i!~'~(i};aclie- feetanriualt~~i .. ,
, ",. _"" ;,.", ,,~ ,', ,,' ,',' '" , i "",, ',<

:E. Ihis Ai~t\eem~ntrJ;u;gggh r~;gltll!ttQn l!~~i e!i>l}~~rvl!!i~n,;.Qff'~ater supl?1ies, ,is

tnten<d~:cltQ (bi.ptQ~tlte fiaRey With,a~difI'd'n:at sl;JljWi~s:; o.£'Wa1i:ff !IDit~'lt~ \1Qnsist~J)~ w.i11h

pr~tI~g, liJen~,fi' ·tQ Val)~f ~1:s'QPt;ovJ~e:~emm.~l.ta,Wilh'acCess to ·:iaeiV.faeilides, 4~Plt@te,a

teItaoll'itt 6tstxpplii:(~$ana.impt'6"V'e K.(jjmPel~ISi!~pilitft~' ¢Dhan¢'¢;."lr(1)Jiln4~aterc@nc1itlol1s.

~\ c~?J),~istent With the CatltQrn1a.Eli~~&~roenfaj19uaf.fw A.et t'O:BQ.a'~J? K:em Del~J



actingw !~!'l9,~gencY', has completed an Environmentalwpaet Report ¢o1'leetni11'g the R~gulation

Pr~gram. I(e~ Oelfl:Vs m:>ar{1 QfUire,ctors~ on November 12;2002, consider.ed, approved and

certifloothe FinaL~nvironmental Impact R.eport ("FBJiR"); i!Si betng iJ! <,iollil)!?tbmce with CEQA,

~~ y;w.1e~'$' BOArd orDirectol\s,:acmng as a responsible agency, on Detobe1'4, '2,UI l.coflsidered

anet appro.\led a»otilcte ofExeI111~t1O:i1f()t~ne}activities COl'lte:ll\lplated1'uncler tlUs A~ment. A

:t:stQ11~~()~I>~temPn~tronto, pro:c,eedwitb the Itegulafiotf l?r:og~atf)i~as"adoptet1 b, I{c.et'ij, Delta on

:&r-Oy~in1beD I~~ 2.00~; In t¥tl~s:I 2Q:H KernD~lta preP~~:Y ;lY!'adgend1ll11 to the aforementioned
~

El'lt~:Us ~ti'bn iSj c0nsistent 'wrth, l{ern Delta's2~002JE·nvni?i>m~"J;iD1tfJ;:_IPaG,t;.~~pQ:rr,wh~ch

ltllItlt~~~~~thtl;ui(};Of~~m Dett!.!s,;e»¥tin~,and ~ew;recnar;~~ 'ann, C£lnv.;eyattC'.t! fa~ilities.tQenhance

~emIJetll!.+~u1ttltee,ooligrntma~~te~ ,~tll~pftl$, CE*uibtft JR,~:d,gen:dl\ll1il?tQ t&:~ iEmt).
, ~

tli:P0lll:~1;fi¢h t1ti~A,gtteeme1'1ti$'bi$~<di; that" with e~l§!ilJ~f'@;~'ilit~siandiwells'alongwith 'the new

ftc!fliti~s1C(i)nt€mptated uncferthis ,~greement fpr tft6 Q,p~~aUQff ~£ th:~,:&t~ttt~i~nBIhQ&IaID; it' will

;t>"ij;Jt\l,8jl~1~tot~'Ql1;ale 5SuJ£m.'eielit:'Wlilt~l) ~,and)re~!S'l11:~ttcient"w-ateij;lt~m,:tne gl10uttdwater

'tttasml(!j); b:otlll{ern'J)'e1fft:'~ 1f((i)JfifiaL iUlucUS,tumm Wi~eSr~<tR:~~att<>.n Pt-t>~@,In purposes.

!,aTIClLE i. i1riFjlN'tT~~S

I." ,,~.

(~t aAcMiijjtJ'-: me'ailsan :a~cQooUnl):inm:tlfe'et;hf I(~ 'IJdta,f(;)F' thejj:ene;',~ ec( Vailey

l\hms.1!umlt~·'this'-Agf\~lfmeJ1~ 1,11 '~mJ~JJ:,;~~~yl~ted \Mat¢.t:,:whiclliS:'IO~li:Yer~a", Watet less :to$se,$'

'~~aueted iJll aecordanee;with;t\Jfi'~l~ 't;~Q~el!aiiQll~ ,l-§l~S§,~l~j:S'~I1egile1t,;ll.f\)Gq. 4eliver~ to: the,

FpOOnt9~ De]i~e~ to Kern ))'dltaanG4S deb,1te,d up.~na,~li;yeI"'to the:f!~ti.t1~ QfD~t~.¢'rY'l:~V /;\ll~~.



1.2 "A~tolintB~h")ce" meanstlle Ciltffe);ence between thecl:edits anGt debits in the

Account.

Mana~emen~Program, as amended or ~up,plemetited by th¢p~s through 'that time.

1.4 (~~,in.rE:d.isonInta:k~(eanal" meanS the Arvln..:B,dison..fntakeCafial owned·

afi'a 0petat€m~;~f}t&:~ ~fi~:B'41:i$'Qn Wit~r !$'tota.g~e DIstrict tt>-th'e' fuJl1 ~~tent'of, ihe capaetty

tights provJdltclitQr intfteAl1¥inrE<tisoaMou.

1.~ ~~tli,~$$·'.@!U~~ C~D3t":OJ~l:}l;ls4Jb;~Cross \i:a11~~~atQwn~~andi~~eratea by

th~;J{.ern: doan~iW4it~r Agen01yJq the! full ex~nt Q£ K@ltb O~~lS"d~s"~gn~41 Cfil,f)~G'j.!y €i~\;~

f:lot:iItl?1:tt$n~l!l:tl~~ :~~lla,G~ ~1etihel' partie{pant~) in'tlte !eIllil.l;g~~1'~$S Valley, Ciamalias

t'J:o¥i'ae«'~:~r~()~~~1ile~ <uanal '_~il1atfoai*gJteenr~n.t~

i!8' . .\i~j;(Jss,¥41tler~,3na't rafttei~atiQn; ~gj:eem~nih~:~W~~b:~.lfiimtUg'Pf0'~j'l[e<t

fo~ irl th~f~fttt~m:(fn.~ Rr~ei1:ats: ISe~itfB")j),,

11.9 "Jjell\\tered 'ma,J'er!';flil.eans wat¢'r' whieh'l'I~ll¢!~rnr~~s:aia;ttail~ tQ!,K~ro Oellaat

tfl:e PP.ID.t<S't;t'tle\~fe~ ('0 ~em nelta~\lFs.uantrt0 thfs A1~eemefit.

-;l,U,iO "D'el1vJXY" Galtar'meml-Sti), tne 'GF<\tSS>Val're~~~riw~vat!"tg~~lall;

mt~rqQ1'l1lJ~~1in;~f@.cNi~'esftotntthe Cross 'V'alle:y (~an'lusei tQtir1UllP~i:t watefto Kiem Pelta;$



1.11 "D,WR~' means the Departmefit of Water Resources ofth~ State ofCatiforaia.

1.12 "Ef(ectiv¢ Dal4}'" xneIDlS thS' d'~te' s~t forth on the fust lihe' of this Agreement

1.13 "Execution, Date?? meahs: the 'date set forth oil the first llll~ of this Agreem~n.ti

1.14 "Fihranci31 Account" means' the Account provided fotinSeetipn 5.1 (IJut

1-.19 ~~:Klt#m31.a)'(d ~~t~UIUlryW~~" ;ll'teanS' (i') deliveries t~ meedlistodc deman<its,

~; e*istin~ 'pnlor te' Bxoouti'onJ)a,fe,Q£wateruseJls Witb~n ~~m .{:;relli).'~ siU'f~e1'Watef §ervitc~1

ate~ as· i?tp:wJ.tittf:}' avs:tibsoo~iJ!l!1;4\~.2 (iliff $~ctf(l)1lt4~2"4Conditi0ns OnAr~tum;0t R~gutat;{l WatelJ)t

'1~,his't0l;iQ trimsfets~ilti3udif181~*"~.ge~~'i~d tfm$;fers sl¢lar to;<'e'~~lmst(!)rica'nyeX<isnm,g,
l.

~!Ii~r~oE~~.c~tonillJate,.entel1edktntob~ ~emDeltawLth other emj;ti{$,:@~jtif}; 0:petati~1.1a~

conditi,oIlS,ahcB,j ct1l~tfa: ~i~b;'W~1l1d i~m§,bandi~.l' l1e ena'ploy~<.t with 0IliW&thout tlie R.egulin1oii

;~tto~am ~ior eXanlpresl'tea~iNg;'l?rogram$? 'eJaellg,y lpactm.ana~eit:eXI.t,.'aQ:\1.att~l@~st ~~tro;t ~ij



h21 "'Point of DeIiveF)! to Kern Deba~' means the California Aqueduet turnout to the

€t(')sS' Valley Canal; Qrothet''ttXft}{5ut rnrtnmlly agre~ ~\iP~}!l by the partiessuch~s the Arvin-

Ed.ison Transpli)rtation Fadlities.

1.22 "Foint of Delivery to VialleY"P,1e~s ~eCa1iiorma Aqueduct atior between

1.2-3; "Put,Payment" means the Partidpatian;P~~ef1tamlapellati'On, maintenance &tld

repl~¢.efi1ente(;fSts' det~munetl (!)n a;'ptJt·>aqj.fe~f0@-t b~i§~.and~ene:t;g:y cast in ae,eordance with

~ectj&m5. L(put Pa¥ffietits~ l1eteof.:

1:.~'5 "Regulation ~r9gram"means: tHe water maaa,getrient pragraID' provided fOf In

1.1'6 '('TakeP,aMm;enif'. m:e~s;;the jll:nQUftl~tim0.tl~ypaid hy ¥al~eY't~ J{;etn O~1t~f(\)li

~>a~11.\aQt~ f()Q,~'~fi~gyJ.a~j W\a1;~r ~~~l\~:g:to~~t~lf>:u:rsuantto't11is Agreeti1ent~ 'wilichamoUtit

iss'p~e1:1iledijj)) Section,52~1\'$eP,a~entS~il~~Qf~

2.,1 Soqrce; o1i'~a.t,tt."\t'al.le}f shall pllo¥td~QeltYeted W~te.F ~ th~f?o,int Qf J;;)~nV~IY. . " - ~-' '"

.ro ~e~ Delt~ f~t re~u'la{ioll1m4er;t\ts AS'ceement. Atl stlchDe1i-veee'd Water{exblusi,ye ef

l~sses)Shallbe creditea to' VaIf.tr1"& A:~¢oUn:tHi:S RegUJated 'Wiater•. Del'ivered Water shatl he ,o~ at
-- t ,v

i'.



would QtJ1~rwise1Je able to accept for 1\S own use.

2,.2 :Pro.gi;am Level. Ifteettt~st¢ij'by Vglley, ~¢rn. n~:Ua~h~ll accept from ValleVat

me Foin.t of'~Det)vyry to Kern Delta s11ch a quannty OF Del[:;vered Water 'as will resultin crediting

Water;.

2.3:.1 ~emDeltit, snatl hav~lit'St 15fl:~rity t~ 'lftfl~0< Kttrn Delta FaciLIties' (or the

pqrpo§e <?;f:!'tty~ttll~ ~onnaland, Customary tJses. Regmaf,i''oItfC!l1~aney snall b~ se.~nd 'Qr10xity

.to the) fi!fst;pti~,~i~.,

2.:3'.1 ~egulati(!)ti·pI@.gllam; 01'lel1ati@lls snatlllo..t'C~'I;f£~~:n¢t4e~re~e in s1;!Dplies:

;a12:aU{l.~lelI~' 1{ernIJelta [brits,own pUJl1'ose#h

'2~4 Scheduling(ofD;el*~~~Jt'W4\t~l'. 'ValleY~b.a)t,subIl1!iiu $ !3ohedule tQ; l<iem Defta

Eqr t~~tv~~ ~£V~~ivel"~d, Wl:lter• Kern Delta, in: COii'f()tmltr~1t1¥ 'at1ey,"s'sche,dule" shall 'be'

. Jiesp(;)l1siibl~~~scheduling d:eli"~~QfJ~~liy~~:~tW,t§1i'Wi'iIl~~~~m1d ~furtL coorq,lJilate with.

~C~Aonf:it$~sutt1~~ request to lJ~, feI sGhe4-tll~I1'g @fJ1~li¥~te~:rW;'at¢l., 'fall~y$haH'PlfQvige)

wti'~~1\tnQltc;~'f~)~~J1l! Delta )0ffi:i$itit~ti,~'!Q yr0¥ta¢ ~ater)10F ~~~ul1a,t1Qn)pursuat1t to Section 2J)

:Z;,§BC;}gqll!~qp: 9£~~t~r.

'2t$~1 Kem D~ta\~ltaU,tcl~l. §~U,U4~)@Q; ij;~ ~~§§i~!l q:B:ID~riyer~d Wat~:r at the

;POInt ~)f)~~lk~~>tb Kern Uelta·.an€l sha1~erea:iHke .Acc])uiitln an. ~QWf e.qUal'tq:l}l;e wlitt~r: )~o

a~la,~e. l~s§ )f1t~d~c1n~tiPn (Qt lQ~slt,S J}rO'Y,iGtgtl\(~ ;~Artre~e;$ ~O,.eratr@naU;osses~ wi:tlfu,respeet

. 'tp; sy~:h water.

8



o£thi\s Section 2.5 (Regulation of Water), legal title tm such water, tagether with the right to

Water, shall vest in Rem Delta. Upon ctediting Valley's Acco1.lnt,Keffi. Della shall convey and

2)$:3' jl{ernDelta shall aecuratelymaintairr the Account,and prepare and

by "alileyat VaUe,'slexercisel upon reas6naBld Ifollflcafloti to {{ern Della.,

~.L~\4 .' Vq;lleY a~knowledges1:b:qt~¢gql~teQWi~ter'tnl!'yJlJe,cammingled with

eth'er water. At all ti!td1esjuurmg the tetm of\b,iSA~,eenreJ1~ the(~ ,snalil bet11~th~Ktetn O~lta

~·~·ll~gUlate:a.·~a.t~f;,tJ(~ 1)elta $11a11 IDe: &ee'mea.t()':t~P1tly,e "emrated~li;ter mom stOllage only

as;anQ lMlren"tFeqjJested'rWf'VMley pursuMtto tneteMs ef'tlii's At'lenttm:1ii'ooctID,ty e'thetreinoval

.,Qf~t~}1~¥ .l{,er,p;J)ei~~'fr@X),1 the; Kern I;)elt~ ~~m ~1i., 1;?e,4~emS'4 t~he~~lremovl:Jl OF water

matisl no.t 'ltegttbi(t'<iJ,W'at¢I;

OOle'Me:-I1tIIefess;us:,..j;ira$onable'eff'<Qfts topl'Qw&e :EIuIntiaes'.~fDer~'¢e.J1e~~a.teJ,: whi'ch~ ~~t losses

!l?Jil~~~y;~yt~ ~i~1~'3(~,erational tosses),shtdI,J;~su1t tin, I(em,,Q'elfilcr*<fifing the minimum

,lUt.l~Ullfs ~i~¢~utli~~ Wat~ ~Pl~owed tn ~e'pjlQtr S~l lRut.'F~~~I!f~~'.

AdlTfctE 'j:. Q1!mtA:TI.~NAL, ~~~,SJiJS\.

9



of Detiv:er~dWaterprovidedfor the Regulation Program,as measme:d at the Pointqf'l;)elivery to

Kem DeHa. T1ies~ losses"are sUbJ~f to nlodification. in. the future with the concurrence of"'both

Parties.Anr modifications shall'Ont~, appliy to deHveriesmade after the date oftlleIDQqwcatipn

and A~cUl\nt Balanc~ 'Sh~ill 'not be; (.\,<:ljusted as, to previous Delivered ~ater ami S:eguTated Water.

'&R1TICLE 4" RETUQN OF WATER

4.1 ftetbpd.S «tfJldn:Ill;O'fRegtdaJe'd< ,\\l:ater.

4.1.1 Item;E)~mishan :0nly be ebliga;ted tQ llet\l1pRegtilated W~t~J{ \~~ tQ~g '!Jl,~

lIte tewJ:t;(;lJfes, net callse fh~fA,'QC~ll,t Btrlance to beiess than zero.

4.1.2 t1,p~~.rei'Ues~ &;, 'Valley, &em Pelta~hall ;cl'eliverRegutated Watet; to

~dl!Y at:tlt~P'o:tul~fP~li1V~tY'tQ Vlalley,by any oneormone Qf~e F0U~r~vfn'gntejn.'Qjl,&! (j})~.

eKch.ang:p,()rR~,~at~d ~re~fQt: Swp, wate't iJ;),'tl:te~lil!lif<ilnnil;l; l\:que<l!llct; (H~at:re~chat:rge 01

~egula1le'a Water/of oiheit:utfi!:cwe%supplies,'orw~h Va1'l~yJs, c9nS,~t1t",g:t0.Uht1wat~rtl~tiN~mh1,~ to,- _.). ."

aIld!~t()~~Call1£()m~.~q'!'te~l1~t;~li)'the',~~covery oiRte&ttfated Waterat:rd delilVery:thelje,01to

~d;intQ 'theCafltorIDaAc{ile(l);{$t ~i~ exiSting QNt(;W 'K;,~ro D~l~lit lf~lli1tes~ '~r(i~~i~WQJl:tet

Jil;l,eaus m~tj;u~li~ fJgc~Ii~~~l~,tQithlk P1¢ies.

4,~1.;~ .Jitilzm8lb:e,m~hQd;s §p;~~fj.~d '4!. i~~~esyti~p: 4.j,,2~1.i');and~V1) Qf

,eQ~i'Q!l4.t~~iI~clsQf1~e~ o'$'Ifr~~lateJl Water,), ,Iterfi'Del~ til~r Dr~I?,~,~~'t~i ~~(j£aug.~

~a1Ie~n~~egu.UI;t~~'\Wat~r f~.1' 'an; e't},lJlll1 am:@lilnt @f,:w~ter from til,ther s~mees whic~ K;etIiJ., Delta
. " ", ,1

,~fe~t~tQ'mllke'a~ajll1~lein; tle' Qalifoffiia~q;uedu0:1. K~mPelta wr1tbe t,le(ft1leqt~J1~ve:@tre,cte4

.s:g;ch.,anl~iWlg~'~Y ,cl~~tM~rin$ ~lle'b 'watyl" to Valle~at{lae l)Qint; otDelt~eIi}i't0 ~aUey.

4. t4 R:emUelta,uP9:n:re.ttyest()fY:wJle~., @,d;~ll~JJ'et tp, thYi~Pt!diitlQ~ at

S'tfP~icftl:~4~2' {~6nd'itIons OnR'eturn o£Re~lated, W'ater};tbtollgli '4.4 -(~at'¢,t\Q.~lj;~f~~ ,snall

t:.



return Up to 5,OOOaCFe-feetof~e~ateqWateI; per year, subject ta Section 4.2.3.

4.2 Conditions on R-etutnof~R'e'gt\taf,edW3ter. The, ret\.UlJ,' of Regulated WateI: by

~em Delta t~} 'Valley ~hall be subjectto1he followingtemls and cort~iti6ns:

4.2.1 E)tcept asothel\Wi~e PJ1o;vtQ~d for in Seetiop 8J @tegulation Program), for

each acre-fO,ot aPRegulated Water heM bey Kern Delta for VaUey~K:eJ1l Delta shall nltitnate1Wi

tettum Qn.~ a~t~-foo~ ofwater' to Valley.

4.2.2 Retttfn>ef &egdlf!ted;Wat~j,\ l1yK~m Del~ shaU nCJt interfere withNoIAUail1

au.dCustoJ:P.'UW lOi~~,s hyKem D'lrlta 'onits taMai:lab1e·water st:lppiie~~;Kem Delnnnay modify, 'Ii'ql1l'

time to' time, its se-t¥ieet aF~a. Allysu~ttttn~c;l'lfii~J1QnsShaU Deof !nt~rlelte'withXem Delta"$ abil~~

to de'li;ver~~~ulatedWateI: to ~al.le~ unless!coft&ented tt>,.'in, "Miiti~l~ bly ¥alley.

4.?:.:3 1iqJ)iwl~t~dttr~arh1other PToyisian o£th1s A,~reement, Rem UeltaoIftay

temporarily re;cluee 'G~ R:tmltla:te':Qna:uhdWat~~,pUl1;lpiDig fol,; tlt¢pytI,1dS,e ofr~tumin~ l~{e~atecli

Wat~r to V~1t~ t9 Ci)\~q$U,;ll~,m.l!t!~~ gr10unliwater, basin utiderl~hg:KernJDelta is pFt5t~ete,d;·(tG)l

them~imum e*tent.~tll¢frca,~l~)tei),<!,{g$m~tb:At V~}ly~t$: ACGQ~P ~mMs>.~4,Q~s Jl!?,t ~y:onm

negatiN~~ (~i{J; ensure tha~ the prIOJe<1v4'iIc;iliitie,s are'ph~sical1o/e;l:lp~bl~ 0;$ ll~tU;IDil1g b~~~ w~t~x

eitll(tt' tntt5;Wgl} e~qbl:tJ)l~iQr l!li~~~t}~~, 1,~ ,.'C~lij;fotpia Aqueduct, and <1~1 pFC\tectH.el:nrDel,ta's,

,grouncLwater ~asin 1ftt~galfa$t()' aI1;"e~t'~lle,Qa~n1tgb;t., 1:I~we"et:~ ~11~lire~u~ijon,orteri,wati9lill

$l1aUQoJy \>.:¢ :t~mPQFm:~ I;lgg ~~tn D~ltl;l s~Cl.ll, w~~hfafI~y:tsi appr(}YJI1~,'a~J;ffsttthe sdhet_.fi~ :(1f

groUIicl~aten~u.mping, tQ,:mifigat~t;e<t\1:¢tttt~ in t~tmn il:t"l&~~J;lllit~'~W~at~r aP;q,19, thy;e!<l~eQl

practica\1irra m!JIl1ler that does, not,oo:us,e,aaditiomiLtmreimbUl'secl,~$ts to~em 'D:e.l'f4~~~m

D~ltaslIltll mt<~; meaSJi!je$'t0,th@s.etn~ timJ;~g ancllocfltiQ.n"'£l?um~ing· tQ; avoid:recl~~JiQll in:af

termination ~;6'the' returfio~~gulat~d'Watet 01' t~furn 'other al'an~l~ SUl?Pi:i~s"

4\4:~4 l:b~ R.t~.&!ll~ti'p:p.P;tQgtarn ~l;IaJl, )lQ't adverse:J¥ affect !<tern De!ta;'§ ~~i'StltJ,g'

Ii



e*&ha.nges with other parties.

4.3 Ahnual:Scheduling ()fR~g..lated Water. V~lley shall notify Kem Delta of its

iJllent to ta,ke delivery ofRegulated Water at a. Point 'of ];)el~very to.Valley as, early in the Year as

~ossifuk, ~lltnQ latet than March 1$ Qfthe SaQ:lle ~ea.t'. If,sljlch notiti'catioil is proViOed after

March IS' Kern Delta shall, in g~Jod faith, eftd'ea¥9f tQ ¢Qntjl1r Witbt:be noti'ce to the maximum

·~xt~llt fea;s:i'ble;t. K.ern' De1~,shill be re'sponslbfe:for atI.neeessarya,pprovals to r~turil the

Xegulaled Wratet tQ~e POlhtQfDellvefY'lj;), V1f!l~i. V.alley isluill 'be re::lponsiMefor any. .

,V:{;iqe::iSalSY:aNp1\()va.ls:~dlQosts once the Re$ilatee:lWtl;ter ltfs1)e~n1!et~e(ltq tM PoInt of

Delivery to Vall'e:;Y, pfl.1~ided]lrat;l{eID Delta. ~h~l:l) ~oQ~r.ate: in, obtaining, sUch approvals.

4,4 Water'Q'uafi~:i

4t4,l Ila§eit(1),'~¥atrabfe data", the'pan'les bye, e:o:nduded that K.em Delta

¢m11eritfy:can slil:pply~egd1~ted 'W:at~r at th'e,Cafi1forW'ij; A~J;leduct wl)t~hmeets\existi;n~ gafe

,'xmldll~ Wat~r ~pt'Primar.y and cse<;:onClar5.tstandat:((!L (]li~ f6regCill1g; is out$' ~~ference t9. @

re1Usfing standarciM4' ~dn.!i)tl ~,~ in~rI?r~t@'~ ~!~lill.l1?i!1:g' ~m.Delta t'O become; sabjeet to the Safe

, :])~i~~JYater Act(J ~uijec,t ;Omt t~ {{em, nilta,Qbligrtf:iQ.ll$ Uttl!'ete011t!,i~ctsc OJ! E!8J\ee.ro.ents

~~isti11g .a:$i of E~~tluti01liD'ate.~ern~¢lta,,~halr··~~l11(j).<Hrect.action that wClUfd knowingly eaUS.e,

.'the qualIty ofTecof"efea',gfjiunHwat¢t fetUm~1 is: ~~g)llate~l Watert@ n9t'm~t;tlle ex;isting, or

t~~~rrgbly pre,lillytaQJ~tbtW'~ Safe.Dt:~gl Water,~rinulty'and., ~~cQll!3~~~' stll,flJla.r4s. Sltoula

~eni; Oel:taftPWill~lf tak~, ,$U~ !~};l~i§~j;li¢l ~~E~&tJ C!§t!q,nwhi'OR,causes the quali;£3f'of

~e~J;trateclWatet:cl:elliY.ei:eld tiillo The' (:"R1if0mia.Atl~Q;1l~fW 'n~~~mee!'~~~t.in:g' ot):e~on{lply'
. I

1!>f€ltJIe-m&te' 1PttQ;~ S~e '9tinking'W'atel; Act 1'J\i:~~ and secondary stantlurds, ~eFl1 Delta shatl

be'respolisible fo(takjhg adaitronalstep~.n;t~¢rn D~1ta's exptmS~ t~'e»sur,e that such water

Jl1eet~sucb $tMgJilfd~. ~hepI~cedin&, selltencei:s~al1 nofapJ;ily to deJ1very <)f~atertuj,tler Kern



Delut'cs NtfrItral and Customary Uses' or water quality degraded as a: result of operatirn;g, under this

Progliam. In the event that future water quality startdards cUange. or tl\~ 9.llality of groundwater

froth KemJ)~lfa wells or surface' water is such that K.ern Delta cannot,ineet acceptable standards

for aire,et pumfjpae<k ofRegulated Wtiter int((j' the Californi~Aq~eg:\:lQt, Regulated Water shall be

returned to, V'atle,y by alternafive'metho.d&satisfactorY' to Vall~! Su~h alternative methods,may

ih<trtld(}~ bUt~e I1(U nec'Ci\ssatil¥ limited to: purchases\ exehanges 'with others,andAor by

mtPI;oviU:&lRegulated Water quaIltYtb aQcepfaPfe'standar~S: f~l'~f:ecJ" p\UXlpbacK, with the

JildoiIQl!lti' ¢~~~!Qt,Ull' sueh methQds being paid by ~aIle~.:Kerl):Uelta;"s operatiGns and

4.4;.2 Without fimitJIDg the; foregoing, Kern D~h~,shall fQ:tat¢ pumpinglr and to

the'~~tentn~e~$,S~ toma:1(lim:tze'R~~plated Watet;'lua1iwan(tto '';18e :tlaebest quality weHs

~v~iifa@J~ to the greatestextent practicaDle~ fQJRegula.t'¢d ~afer I;~t~Ilurpos~s~

5.<~ fPuti,pay,ments. ~alle~ sha'tl pay R;cm,J))l;lL~a fe'i-,~a~b,acre [00t0f Deli~~1!ed.

W&t~~(;tiRtit ~~ym~nt whl~hsIIa.l'1 e,Q:os~f(!)f; (1}~iPartl¢,a:t10ni~ym:ent; plus{it) ian aIllQunt

.'e'q\l,~lt~'l!ytyl;llco.stSi pet,acre ;fC>;O~i QL Qperati:efi, mai'ntenaRGe;1md'1~D'1~c~m~(lJ @f&'!eFn Delta,

'P~~i1~ties J1s:~tQ'l'egulateJ)¢l~:Vo~J.1e~; Wateli.4ete~fnea .n.ii\cpor~ance W1t1iS~ct\iofi $i.5 (OM&R

f.1eesJ;: 1ilus<~iii), ari attltlun( sJjff{~ienttp },')tw' ~lJ ;eh~~~Y\~If&~ ,~~Q,f?,iate,~:with the del~very,

'~i&:tdlJ~iio;lJi; and re<ih~gt(y(:)feaenacre!foot ,OF fiell~ete<il' WateJ,i.<lelermijj,(~d if1a~c(yrd:an~.e with.

~';2J 'tak~Pa~menJ~, Poreachatte'fQQtof~~gulgteu ~ater retu:l1l~ by Kern Delta

t~ "'alle»; WJ);etheliQ¥ teqQ¥~rM'f!.pIl1;t1le Kern Delta ias'inioIBy;e'X~llaftge, Vttl1ey~hallp~to

1~



'K~m Delta a Take. PaiYment equal to the. sum ofthe following comp.<ments: (i) $47.00 adjusted

pursuant toSub.$eett~u~,~i'€A.djU$tu1elJt <jn~(~te$) from the Effecttve Dat~; plus (ti) ar$ amount

equal to actual C'0Sfs· per acre fO'ot ofoperation, maintenance, tepait:' and tepla~e1nent ofKern

Delta Faciiifi~~,u$.~d, to pr{)vid.~ Regulate\1i Waterto Valley calculated 'as-set forth in Section 6..5

~~M&R Fees~ ~elow~ plu~ (iIi} art ,amount s\J,(fi~ienHo p(lyall~netgf' C'~.stJS;associated with the

derive!:)" of ea;ch (forefoot 9fR.egulated Water to Valley calculated. as) S,.ct >forth in SectIon SA

{Bt5wet 8pm~.C(j~ts~ bel'0\\M.

5;3; Ad,iUstment :O'f':Rates. tlie<amQutit payable f<!i~ ;a;~alen,tlarye~nrut\det Seef:ii(ltl 5.~J

and Se.Q.t1t).n~.;2i :$half'l]eiadjusted cQtnJil1"en~jp:~ :O~cember 1of each·Meal; commendn~ 2011 ;fo.r

the foUo~rrglyear,'·~#ine~cti@n'0f.the nl1ltlefatoJ;'~f wh'i~iii$'t1f~ (!;~."met~rice' bIde1\\. All

Ut~~ ComI~ets~ All,I,tema I:ndc~, Western{)ities with populations1QI S:O.P~() t@ 3l3tiQ,;~O() Cthe,

(~UPL"),£()r,J!i)~'"C:fjIfb:e.t Q~th~ 'fear ilnmedt.eliYl1teceding· We, 'ijear'~Jijr,J;e"s~echt~ which 1!he,

aoJuste4 amum1t! f~, hemg d~termii;ied and 1ln:e cl¢'{lorrilnatot 0fwm:~h;,{Hi1111lie:tht';CPl for:~m 0
~ ~

5.4< PQlVier& Ener~Costs,.

~~4\J ]he'Put P~~ment 'c0mponenti as s~,e~i£ietlJn~e~ibn).I tQc~nvey

,OeU~ete<J:'Wia.t'el' trPfi\t! K'~P~l$'t's: P~tn11()fDel~v~ty toSpteaim~ ~~fff~jes,or'ill lIeu delJveQ'
I. .,

po.i!lt$;$h~II be:$>~~uht sufficient to 'Pay ~lJ energy costs· acssoci~~~:withi the, d~l~very;,

dfstrilmifQJ1) M~i~Qhm;~;<iif!~J,\Qb~c.r~,'i<;>(i)t fff D~l1vej;~:g,W'~t~Ili:: '1:~~~4ym~IttcompQm~ri~

sl?ecittedi1il$:U9~¢'qti@n5i'~ snalll:>e<1ete,wineJlqyc:alct:tl'a:tw,gj the,\iSJt~t:~ge1Jmt!~ow~1"' alJq,~n~l1g$"

¢Qst$ t@ pW!nl!,reeglilatedWater £~0!11thei r<:ern Delta,liasln tor eitlferwJi1;ectaeli~erYto the'
." .,.>-,.,.

,Qifli'fol'nia A,:qllMtl~t (\S;t'f(;Jllietltitl~l1fen1! ex~1tange; Wid to C'~n¥ey 'i.e~Jillafed,"Waf~r tfu:!)),\lgB the

,<;ii§f;t!i!?IttiQIf ,sysletnand,to icteli,vetsucn wafer in,tt\ tlle :(}aHfornra)\q;tteCiuQt.SJaid po:Wet C'<1sts;
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~li~U be computed based ontlleama\lDt of,energy consumed to pwnp~ withdraw, transpo~, and

when applicable to cOhveN to tM California Aque'duct Vaney's Regulated Water in a given Year

mUltiplied by :Kern Delta's! ~:vel1l;!~e ~ctl,lal unit power cast far thatperiod.

,eafculationshoWn in the table tneLuded InJ3xhibit ~~B-l ," (Methodology fOF Determining Energy'

SJlftWi'ent't~venue!ta 1l~,1l't>!¥41i tb,e~}J'ow~r ~os~:s! iJICl\lltred "~~~em,l)~lta fi;)r ~!iporl3tt<lg,~

te,~ulati!<Im andwi,tHdrawl1l~~n:eiiv'ercll ,an.a~eg,watecd!Watet and to,'aUoW'Kern Deltaiflexibilit);"

t~hekan~~ thel calctflationil;ase<t on'e~J?et;ie!lce ,~di the dumgillig; erectr1C\utlilI~lfud~trM~d

P~ssIPle' changesIn its (F1€lWe't"fu1ltply anl!l traasIDis"siQtl>~fitl:g~ts.

5~5 (;j).&~ F~es) For each"acre-£oot ()iU!Deliv;eled!~ateroli B.e~ated Water,

Wbe.tfu\lJi ¢~h¥~~'t1Q&t~p1¥ '~~~jt~'IJel~ ;~r ~~ ~~~J;tan&~~ 'VaU~y §~llPl!iY fQ K~lll,Jj)~Ua;'fh~

appl'icar,le QperatioJit~.ma.t¢nance an(k'teplaeementfee ('~OM~R fee;~}'b.a[tig 0n:lhe if0Jlow:itlg~

1\a~s; wlkich :grc1to ~N~~~i~ate ~ew f)'elta~sMtl:lai OM&Ran<it: @,dmin.tstratf,\.r~c~sts to per~&rrn

tl\~' flmctI:0nS 'listed. TJremeth~{it010g}':' f<1t,dete~iDl~ s:u~h c0Sfs,'I$ int'tlutl~ti inE~bit "Br2"
. , ~.

I

(Jy;Ji~t1l9<lqtog~ ;for t>~~e~hg,,'@&M Costs 'and lleplaeemen~ eosQatt«che'd~here.to and

l~Q~otated,Aer@jl$ ~'~$~t~"'~l)~~

Sl~j ~prei;tding;(EltheF' directitecnarge OF ttl'-1ieu oj} ~x4f1aIlg~ QM&R;Be,e.:'@~

$'3~~$'~per, a~re"fQot~D'eJ:!vered Walet; l'e~ate4, f(i}r V[~U~\y.

5.5,,~E*tfaenp:n, (Eithei" airectplU'ilpmg o:tm~Ueit10r ¢.&~lI~ge.'OM~R Fee of

$:,8.,IQp~f acJ~-Ioot QL'R~gulatea~ Water ddtv:eredjto~a{leyup,onte~ofi:egulate:d Water~;



5.5.3 Conveyance, (Eifher dire.ctly conveyed oreX'enange) OM&R Fee of $19.88

per acr~-footQfDelivered Water (upon delivery into storage), and $li,88 per aQre-foot of

each gM~R Fee, provided for in this Section 5.5~0M~R Fees¥ shalt oe adjusted ior, the

fo1l6Witt~ y~lltby,tne ftMfion dfthe.num:erator o:fw1J:ichjs the Qonsumer Price Index, AI;~ Urban

Consurtters~AJ.l Items IhdeXt Wesfem<Gtties;wJfk~6pnl~t1{fi1$ (!jf 5@i000to 3,30,000 ('1:pe f 'CPI")

ftlrDe~mBr oJth~ Year~~jliJ~~lypre:ced1ngtheteal; with respeetto which tlleadj,usted

anu~tmt is: being determinea and'the; g§fllJ.lJ11'iitIaiol':'ofwb.ic.h shml be1;h.e ~PI for 2;O~QI(blil§ed) Qn

the' t 9'8~..8~~d'e»,!. In fh~lIlio£iher,fl'fbllesalu :aajustment for-'each of the sixth and subs:¢'iyent jftb

fu1l1~al'sl('~Meth~'dol~g,l\dj\t's~~.tttY¢at;~I{;)thilowjngl Exe~ution Date, each OM'ciR.l1'eei

,pro¥i'ded: fOrll1:tMs ~ection5.$,'.(Ji),M'8&R E'ees) sllatt be is'XllD'ject t~ the Metbodology,AdjU$tlnent,

wni.~l1. $halt tt~i.~i!lll:~ a,l\lnlifi!~~leme!h~qorog;YPJiC)~i<:ledif,orllt HJ~o£t B,,2 (Methodol(jt~ £pI'

D&te,mn~g~&MCosts iUIq;~§'l}{~mS[fi1.;QQ$f$~r1 rQ~U>ll!JlBQ~~s Qf'c~~u~tipg ~l1J§tmen~~,;in

years, he~eel{,Meth'(!)dolQ&¥ kdJ,usmtemi ¥e'ars~ til1e. O~8cR Fee d'e~tmine9 for the pteMll!1);i$,

Met1\~Qol~'J\~j:ustroenti Yie:~';SQ:illbe\ilfil~~~;f'(\jr' al1ijustments' untl!l! the next succeedtn~.

~eif19401Qgy ~dJustmenti~e1U1-.

i •.(i\ :~lt(t~ PJjqj~~t ~.q~t~,B\;lx.~Jt I'egul:ated, Water r,etufiiea15,Y' ~eth Delfa pursuant to

Subs:e~noit~.J.2 :Qf"S'eetion 4:.~1 ,tMlthQ,4SsQeE:~mm li):('ia"<?:gyt~@<\t W~JCfr2,VaR¥¥ $lr~(l p,l!:Y

~p~Dcabl¢<S-tafe:W'ater FJoj'ect-'ct\)stso~yond 'the: PID.int10,f'Deliwer:y to· VaUe1~

So't :Paym~tl.f Sd.igcl:q~e:.,' IF'-tg, p~*m:~!lJ tr1Jli'g!!tio!1S jncurfecl,pYFsuant to Participation
.~ - - ~>"-' .

Ra~m:ent&;; Seetions sot ,~~\!ltWkjijlenfS¥)~;; ~k2. ~!i[ake Pa~¢:nts)~.:S~4 (p()w~r '" EneJ'g!ytG~$ts);attd

~,•.$ ,eG;W:~R Fe,l?$~,~ ~~l11'I)~*~;ma~Q~~Y :Qmv:ane~ ;for Water preMLously cred~ted, ot debited. to
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A,(¢~Urlt pur$mJOt to this' Agreement. In all eV~l1ts, IQern Delta may only bill Valley, no more:

ft'equently than monthly for payments urider tms Agfeemeut whi¢h f)ayments shall be due Ke11l

Delta .smd$hal1 beCQme delinquent thirty (30) dl:i)\s after ValleyreGeives"the invoice under the

terms,of this\ Agreemel1t. Datasttpporting theaffiQU),ilts in'¥oiced ~h~l1?~ provided upon the

request'ofVal;l'ey. 'Kern Delta shall correctan~ errone,ous bilfifig promptly upon discovery of1llile

eiT0r:. IfV'al1ey ha:s@"een un<llerJ:1fUed, paynre,ntoftheund~rbifled a'mount, together with interest

ther-eon at tfie a¥etage J::ij"esunent yield of ¥aJ'te~';s ifivestntent$' a'i f,eptrttfd monthly by vra:ll~y's

I:r;e.,asU"!fef;!, .~ba~' ,b,~ Q"ue '~nd be~'Qm~ qelingpent.tbiat (10~ days,att-er 'Viatley receives the

(~0rre"ctlveinvoieefatlld data justifying th~, ~hange;. ,~ee.tft:>n9fQvel\Pafnlents hyV'aUey shalt

'~ecotne~etinCiJuen1l unless ,re£unaed by KemE)elta, tQ·taUe)f Withfn. lCi>flYt"'five days of cl:iscove~

~.l9!~~t}j,et~Je~~f l\tlltat Delta~ togetlter 'Mi~bt t!'1t€lr~$t :~he:r,e<>'ne()m}\lillte:4 from the date the

ovenpaycment was'made a1l'the' a¥erage: in,vestment ){i~ld 'O:f'Va:tt~~trs itllV-e'$trnents a$ re:poFted

mpntb;l~ b~ ~.b~~~ 1i~~a~Wief.

~.8 DelinqueJi'eies. In ad:difiQlkt~Qth~~ ~~Ui'tts;ml;J;,l~~le;"~~liuquen~ies&ball b~~

int¢'r«~t 1l! {J;te r,at(f o€::()ne"J!>ercent(l'%~',erlnoJ1tlt,

Al,t;RIG:LE6. llI:\?1$IQ1~: ()F'm5~'R$$p()NSIB[tITI.ES

K::em..D~l~ang, ~£tlley agree :~p g(i)QJ?~t'@,te, r~ll reg\lOing,t0\ine greatestextent'praeticabl'e,

the riskl'tom ;e-laims ai'ising·agf\i'nSt any Q'fthe ll~itts ffpm impte,me~ti:~m, ofthis 1\greem~p,t

Irrfheev;erttoiFlclall}.t$ '1:>.y tflirg, p.arties(,r~fati'n~to Ss ~w~,ement,ttlite'responsibiHties <tu'Kerrt

,nelUt~ahd 'V;ldl~~lshaU h¢ 4i¥iq~'da~ to'll~w~:

6:1- :~elinD'elta)ftes;ponsIfjiUtie9. J{erfYnelta;;snatI delend~ indemnify a;ncl' bQld,

.h~les,$ ~tUl~;t AAd i~ Q,irect~ts;pffi~eFS, !\genfs! ~w.p,loye~§~ndvolU1lteersagainst anyanetall



IO$[¢S, claitJ1s~ d~mandsand causes of action (herei.n co:Uective1yreterr,ed to $ "claims") and

shilll1ass:ume responsibility fer payment ofany settlements, jud!!PJ1ents, costs and attorneys' fees

aa§ing !roijl,~}ai'ms conceming the following:

'tal CQtltt~l,cm:riage, trianspontation, handl'jng, use, dispQsal, or distribution of

DeFi¥crecl, RegUlated :or Ttansp@rted W'ater mom th~'PQinvo,f Deli\{~ryto Keru pelta and to the

FQi'ut'Q,fD~l~verytO' ~a~iey;

1(b) An, ¢o,h!esi or dispute oy'aby latrdQ:wn~t or water userwitl!fu.tlre,Service area of,

ol'othet\¥t§e jse¥\Cedb~, ~ern Delta concerning the allocation 0:£ben~fit~~wnQn'gi6r the

ass,eSSl11en~ €If.charge'S!fa K~m D.elta.1an.d~wncrs, Qt''Wl:!tcn \lS:§ts:;

<C;~ ~onstl1:tlcltion" repair, modiiEi!cation~ oFr:ePla~emel1t ()f an~.RtegWa~iQn l?rogtam

IiJalilili~~;

~~) (3)l"0nttt1oil:;G),£ the :RegUli,l!ti()tl,.:Pf~graxn Of ~em D'el1i~ 'aC'Hiti~s or the actions of

~~m Oei~~~Cil~~cJi;B;, employees, or agents; alta

(~) ~Yj)fb~l,Hl;~1ii'Viti~s\U}.~~r the e~0(tl!!lV~~Q~~oL Qf~Kern:F>el1ia.; tf\{aUey is named

, ~i.t1i@~ ,SUCh aedon;, ,itmay submit,its: defense to\;~~m nelta, "wb!cl1 sltaliL b(;lJJ) the~; cost ef
, . -'. -. - .- .- ~ -~. -"'.. - -- ---;- - ---- - ,

I~l~f~ll~~~' e.tt~~l1t Itt th~ e~ten,ttltat;ta11el u~lr1Z€S ;its@Wfl, ~o·tmS~l f0f S.ll¢l1) d,e'ferrsc.

JNi\)~~iandlbg the ioti$oifi:g", tne lespoMibilt}ifQTany 61ltim~'e]l'a~l~tlgillgi the ~eU1GltYf

.lU:rd~d",~rra ~udh~d~ Qr ~nfoliC"€~pui1t~r of;the R:e,&w.a'ti('jii:!~qgifam unde~'t'ffis, ~gleementSh:aU l)'¢

aspFoWi'd~dal Section'.' (fJth~tClIDm~~,~ \{'a\1'l~;iY !~'h;l;ll~:nQ~'l1e entitle<3\ to ~t:fuxtemnitication

4Q~~em Deltace*c~pfas, setfotthm,ihi.s S~etiQJ;i ..(i;1'~ertl12elfa,~eI}JmP~i~i('iti~~~
. - ~ .... .

6t~ ltalle~ ltie,~(lon§ilijfitits;. VaFf~¥>slId11 de]end~·in<femni\ijl;and hold nannless Kem

Delta rordl itsl:e.spectiMHllrecto'rSl, offieers,; agea~,,·~nrPl~y~'e.s f.!l{cl v~hmte'erS',.agafust auf '~nd an,

c:l.ain1S- and~hl:lLI as's\!w~>r~~pon,~ibififyfQt;payriient ;cft'IDiy'settlement~~ J;uargments, MstS o~



attome~s~ fees arising from claims~o.neel.11ing tl1e fonowing:

ea) CQntJ;~l,< transportation, handling1 use, disposal -et :distribution ofDelivele'd Water

to the Point of, DeliYeW to Kem'Delta mid R,egulateci Water :from tl1e: Point ofbellsrery to 'Vailey;

Gb' Anyclaim by a landowner, residen~, public ~gJn¢}r of oth~r entity within the;

service ar~a Q{,qr otherwise sef¥ca <b:y~ Valley challenging the RegulationProgiam or this

Agreement (flfeQil1'or: itl,directly;

VaHey, or tae<8~att:Water ~:toj~~;

(d) ~I>'eratien 'o£llie ifaciUti'e~ tn'ot the8'cti(i)tlsQftl:mlQftl~r~,~mpl'Q~e~$(lr)lg<?l'!t~()f

Ge~ ~ t5t!¢jj acti:Y41ies: 11fldel;'t!J'(:>&~clq;~d:ve cQum:Qli'Qf~i~I[f~Yi"

I:fI(emDel~ l~;;:g~e'd ~n~'such action, it inay submit its cl€5fef1s~tQ 'Valle~ it1v~¥'e~, in ,whidl.

e-v:entViaHey' shalil b,e~tl1~ Mt Q§!~V f,ildefense, excel1lt"1{l~e~xtent ,Mem,Uelta uil1:izestlts, own

~O.\lIl~e't '~r'~l.tttn clerense. '~'ot~rthstanding the fOl1eg~iij'g~, the;)J~:s~n~t~i11~yfQrJI!li~.QJ~J,'Q:~

thallell~m~~,~i~iW'~ Uhg~lfi]j;g autlrettty or emorceatl'il1.t¥ !?fih~~t~~amunael1~h'is

A;gr~ementsli"a1t b~a8\ptoV±&e<il ttt,SeQtiQtlQ\) (Pth~r Cla:lxrr* ~Q:m;Q~lta'shall tlQt:b:e, elltitled to

any tnd~~t1c'a'til:Ul ft:QmjVt\ifil~~' except; as set fofttrln thiij'S'e~ti0ffi(j,~ ~arm~' ~bsJletllSit1mfi~<$;).

6;3j O~li~f;tlaim$. ~$:tl\>J1,anyclai):);IS ij¥ IHQ,iJ;~ l()~y'w:IthfrespeoMome Regulation

Pr~gt~ntwm'Ch ate,not-etJ1erwi~e(ftCilvided fQll at'8eJ}ti~ns 6.14J{,m\D~ii~!1~~I;lJ1,~~i~tlftt~~~~t
< 1

.,

ttf$])'<)Sibt~ <:f(>:ttp~~~rit gf~y'$e~~m~nts it nas approved, or any jtu~g~ents' witl'i,t¢$1lecftosuch:

~laims.· Ji'llem}D,elta is,ltltit4i tn ,auYacticmwithJel?p~gt<t0 '/JJJ,ch 'a claim, iltmaf'submi.tits



defense to Valley and Valley: shall bearfhe Rdlc"ost of defense~exceptto thee~tentKern Delta

unliz:~sits,owncQQPsel fQr such defense. At the 'request of Valley, Kern Delta shall join in the

defense of any claim.. which is; QQta-,d.yel1se (Q It~lllP~1ta's water sup})"? or financial interests, in

which Clifse Valley shall reimburse Rern DeltaJorall of its costs of 4~f§l1S,e. However, with.

respect to clatm.s in wIUcb (l)n~ or mQre' or1he:t?la~tiHs resides, or does business in Kern CQunty,

qpaflenging the teeo~ery:o(g't:(illlht!lwltter UU~et flIi$' Agreement, Vane~may demand that Kern

Deltaj~jn in ~e, clef~nse,en £laims. ~ snch casei I<.em Delta m·ttsfcGlfiply Wi&l. afI~ su¢lli

demand, 'theP~es ,shall j1)intlY!l'l'Ullilage 'th§; Utj~atiQn, and ~ernDe-ita and Valley shall each 'pay'

Qn~;b~ orilae;aefenseJcosts. tfi other srfC'lh: cases,> ~lialley shaU .teil11bm~§· K~f;I1 Delta fOJ: (l.).l :Q[;1w

.6.4. .Ntulfip1e 'E;l'anffs'. lh Ute e~~n!;tb.al p~~ents· are macte in settlement o~ a claim"

~sa¢s£a~~iQll~t~a;J;yqt;$~e~t 011 for,defense:.c.o!MWhete the elaifi'l; aris~~ frpll). iSSUeS; appl¥in~ta

both KemDelta an~\~~e~~'pa'Ym~l1ts~ha}11~Q,i~id~q in prppt>ruon'tCi. the relative nab~lity of

~agh ~is,~n~fr0n1r'the'~omtnon"craim. 1f~e PmiescannQt agte~Qtl t~ipmp(!tttY111~ tb:e~.~l#1
f

skMe(t6l>~pai\l ~~,<ia:~» 'Q:f~~FI!! l!~lta,an9 VJfll[~?fshatlllle submit'tec! tOf arbi~attpl1.asl pl\o¥ide&l at

~.l;lntllnn:alMediad\ui\ In th~ieveht Ji)f adisp,ute £~gaJ.'~mg"the.tQIC.tetat~~n ~:r

iimple-mefi1'a,(~Qn.ofibi~A~e'e1!lent,or i€~lle parties are' \Ulal1le to agre¥ upon' a matter, as-to' whieh
t --. : ~ ,

t,ll.eir a,-ee11lent is RtO~iaedfot :hel'~tinde14l11eJ?atfie,S:WilJ ~l1<r¢l\~Op to 'resQ1\Ve'"th~di§pl:lt§ib~

'usin~ t1J,e $:y~!'g~$,' Q~§. 'mY!tmU~ ~c~~J?,tabree; cons,uttant. The feeS aQ,o ,expeflSesofme ,consultant

shalfbe:sharidi,el'lUal'wPY ~h~ B~J~'$,

2.0



7.2 Arbitration.

'recommenc!:ations are not act,eptable to the Pacties,ana unless the Parties otnerwis.e agree, the

U'1atte~ shall be resal\vetl by arbitration as provided ,f!1ith"is i\J;ticle 7 and in the Cafifornia

Ar.bi'tration Act ~art3 [commencing with §. 1280~;?l:~t,,'9:, Calif. Code Civ. Proc.), incluq,ing

1!jdhel to be se{eete(J as: f6UQ~Sf €O on~ m~UHl$~l\ $1JAlI ~'SI:5Jected by Valley; (ii) one melJlber 'shall

,~tr' s~~§cte!J by Kern, De1ta;and~ (iii~the thh:.d"mefri!1l>ei' sball J>eselected ~y tl1e oth¢t"tWo (4)

me.etls. lnhe ~Wo ~Dmeml,l.(t:l:S S:ele0t~d];1,~ vid\~~,@g,K:ern Delta are unahle to agree on the

's~leGtron'ofat1urd tnem'heI,. eitJaer.Panymat;Petiti~n a (l~;Utt toa~point thetlUtd member

p~saantt(;) Goac<>f Civil proeed:urc')te.ctiol1 Fg~111i6. Baeh iPart;f shaH be resl\)ellsiblei ror any fees

and expenses ;ofthememoef, ai tli~(l)m~l i:gp-:o:ln{ed.,~ytb:ab P,aFty,and>11he reeSl arret ,expenses of

tk~tl'd:rglJl,e,IPi~erofthe!panelshall he' shatie'dJf1Jtl;l' percent' (50%) by ~~m Defta arid fifty percenf

«9'Q~H~.Y Vable:¥.

7.2.2. IIlu Party ~sseffs tha~ aiio~I1~'i" Patt}tlias.. bteacned tl},figab"6nsunder this

~g;v~~11lenf.~, it:mtl~'r~~~st/~.~Hll~attnfI{tt,fm1~ll,Q~l @J\~~.r [tb.e pth~r party10' compfywlth this

¢t~Feemefit. Upefi,tle:panel ,t1ndill,g thahaJ~~ hiS,tUll tract nteaCheo 'tlti:s, 4we:em~1l~~ the; panel

sh:a1L orqer:e6)l11l'1i:~ce. 'Thepanetim~f orcl.'erany;<>,t4er equltable.rel:ief:~ermi:tfea by California

'taw,iineluQing"d~¢~aratQryQf':mjun~~ye'fe1i~~ a1?Ft11~a1h1~,to the mafterhefore thtf panel·fer

r~§9lg1i(;)nt. ,}i'termination, is sougnt'by,a'paffy pUlfsuantto' the feI'rtIsli~f~()f, tl'te'panel may

dei~lne the: iss:u:es 0,(~Wh"ethe~ a&e't.aylfilt$iQP~Y1'(edQr other:GQu<IitiCi)n pre'cedent"to the

tenninatfonai1tige(\{;.,has< been saii5Re'd and, ft;s.Q"rtti'a11ss:ue,ori:Jef~ il'm;')l¢:l!i:e'nfil1g; iliat t~nnillai(Qll;

t.Q~ qrders' QftIre 1?((11~1 ~banbe J~I~lallr enf"IDrceable. tne.JPanel ma:vi order t~t,the effe,ctive



date ofits,ordet he the date of the brea~h, if appropriate. TrV~l1eyhas sl:!spended payments as

1?f~vi~~d in $ul>sec~ion 9.1.2 ofSection 9.1 {Remedies in the Eyeht of ({em Delta's WiUftJ,1

FailuretQ 'F¢Kf~ti1lt), it shall reimburs~ K:elJ1Deha for apr Qlonieswithheld and then due to Kern

Delta as SO"0uas Kern Delta again,fUlly c,ompHes with this ABt~m~~t;'W!:less otherwiseqrderea

by tlte, P4IfeI. The panel ma¥ not order any damages (including)QQnsequential or punitive

$ven1: ofR<emDelta's WU!1IuIFailmeto Pe1!f(\)an~, S~lion~~~{Rem~diesin the Event1>f'. .
~.~n~'~ '"'if(i))lUlitart' F~i;lure, ·to Periomn',SectionS>.3 ~eme"Qies;ih )Event ofEaill1re of Celttnll1

~Jthe{.~e~e'cli,es:~, Pt Slcti(()~ k()),;~·tm.~dlun~T~fmJ;nati<!>>»~"taIle¥~sright to F>tevicferl)cilwere:d'

Wfl,t~;r P~S)!~t ·to S:ection 2J(Sourc:e 0:e'Water~,at\dt.(!)rtr~~~~~',&~gt1b\t~~l Water P'Qt$l!~et.0,

~icl~4, (~elJ1m gr'water) ,~fr~ll:f~lJ!l.!n!!~¢'(J:tt~~ ~t!!!g,) of20~. ' Aiu'fue .end of203i5i" tb.e en11ire

A~e.~untaal!ance shal'loe,'a~b1t~d and:the;~£l!1Jii1611gJ~:~~at~g'W'@.~$,t~ an~p, snaH bei~,¥~~ll!ble

tor R:~m~\~~tO' '!tI:lize f~r ltSfo~~~Clses,

,8l~ ~Agre~men:t':rer.mjlllt,d'QJ~· rlP:~.~gt;~~w~m~bal1t te~at~ al;,~'time·~

t~!'tllm:~fiQn Qf'o:otb 1;};),y. :&~iulatiQnRrQgramuftles'seX\tendea.puY§Uatit to' S~,~ti(1n 8')3 ,er~n<Jmg

,and tate..:.Mising,Clatm&~,

8~3'.Pendin~and·Late A,ris~~! Cla.ilJl~. 11:a~lallIA!ri~jnglimqc;r Q~ with~~p~gt to

:t:-



such a claim under 0i:llifo'thialaw ("Late Arising Cl~iIl1~'), the provistt;)ns ofthis Agreement shall

~ntmUe in ~n fQrq~mt4 e£fe¢t for suchacl.ditlonal period of time as. is necessary to r:esolve -such

claims and to satisfW th~tightsand obligations Qf'the. parties bereto wl\h resl?ect thereto.

8.4 Renewals orAgr:eement. This Agreement may be r~ne~~Q hytIlutual ~g{eement

of the Patiies,Wh;fqj) 'fene~aL shall; unless otherwise agreed, effect a c0ntinuatienof b()th parties'

9, ltL IfYaIleyalteg~s thatI\lenl 'I)eltahas Rot su'hstar:ltiaIIly per'f(j)rIl1ed

~~1;Wngj to'ih~tefms oT;tlis Agreement ipt ijas, '\111fWly'f{lile.d:j0 perl:ornt ,tiU'~,Agreement by

¢ausiug (Qt!';' i\fwit., ~~rn:E),elt~,es'jurisdiction,~erJ:p.ittifig~,'(Jjtl1el'¢fitrt~~,,(;jJi'lJe~$;OnSto intel'(ete,

Mtlt R~gufaa(j)J1, ferQ,gram: :o,petttt\on, orh¥, ~ailtng ~~ ~a~eepJ ori'~~1lVlt~r '~an4 ,when required

byilti~Aif@l~¢mel1t,or l~liern fleltaltas (i)tlrerwis~' breachecMts <s1!l~g~~ns; ,Y1tdJ~r thi~Ag~~tIl1~W.t

lUid\l1otic~1l:~' ~~1t .w11~~i1e.d tb K¢~ De1lapms~a!1~ to 'S:ectio[l 1,t..4_.~~al"ter/Oure0f Defaults)

.~~"ern Oel'ta,:lil~.s;failedtP car:e"the :ane~'e<l15titt¢,h'wttbtn th¥iti.~fi!:tt>yfdegln '~ecti~'>Ili lJ~4
~: _.- ",f '

f

,(WlI~\,:E;rfe'QJ<t9i D,~t!:~lt§)" \f~(ley m~;¥i~ at 'atll' time thefeafte)fwhjU~;tl~;~erault is continuing"

ativ~~ekKerfilD.~l{a ~1'tl1e'ilemedy €If l~~e~U:¢Sll1~V.tq~~, Wl\H~J,/1;Q~~~J?l1te ~es€!lution),l;U1d

S\l9S'ection,§ :~f,Jh.2 aJil<W ~'J,.~ below which'VlllIe~1ntends to P\lEglle·wili;);~.~pe~.t·1!);;:n.l¢Q; d~:t:aQlt,

J{em,Delm'1U~:Y:9bl1Jl~ngell~any tJIf.1e>. tbr~llgh Articl~i1 (l)tspute~es@iuti'()nj, whether in fact

flh~rS(i qf,l,s,'b.een a, breachoh>f aefiUlln under tl1fsAgre.emeQ:~11~L{;~n1i'E).~il3!I'

,9,,1~~; f.$.1b~ eVel!t Qf !:lQ:~!lQ~~ bre~ch:as, fo wllich.V<altesrlias gi~eh.1fofictHo

kern O'cilta~:UJ;suantto '~ectipn ~.l.l, V'all~Y;'!n1;!r~l~~t ,o§\!~P~ng.; ~1 p~~l,13,evt ,~bllgati()nsit
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may' l:l.a~eunder Miele 5~CQmn¢J1satio1t)of this AgreeIl}~nt until Kern Delta complies with the

tepns9f~is Agreement and cures such breach or default~ or is determined, pUJ1Slilant tCl·4\lticle 7

(Dispute R~solution), nottotr~¥e"iQt@.ted the Agre.eOlent. Notwithstanding such suspension of

Valley's parment cibligatiQ,ns, this Agreem.ent shallTell1~iltif1 effect unless,· and,ol,IDtH Valley

-el'tfcts ttl,terminate the Agreement"under Section 9.1.3 in 'which case termination shall oc$j.lrin

acebt:dmtee Withattd as ~tQ~t4~tt'tn$t1¢b provision. NC!)twithstan~lingan eleotl011 ~r \zalley under

thi~ !$;~ction 9•.1.2 to suspel1tf pa-ymeiit obHgatiens,. ValleY. or Kern Delta mtl~ tl1er~:t'rel'(Uso seek

t:~lief~l1d~r MU'Qle''] (IJ~~Ji!l.j,t~ E,@s,glyti(lr!),

9.1.~~ lf~e1'Jl a:elva willfull~ fails! tnre.chm'ge Qrt~t\l):'1'lwar~r ff,1f qr'to' Valley

nul\i,¢~eil1elltp$fanceg; wheI;~Stii:t'& p,yrfQooance 0r nonpetf'Ormance is)not eXCUSed brthe tetn1s f,1f

dti's,kgneemel1t anal V.{ijle:~;~e'Qt.$1t(:l tef?tn:Wate thi,~' J\gte~lpertt, KemD¢lta1sharIplp'chase tire

am9\W~()f~all~~?js R.egUla'ted Wa~eI; In,j"ts Account;BalancelQt;an &fi)()liQ1f egU! t(}; V~lley;'s

:pp~(~~us ~4~m~nt~ Wi:fh t~~J"!:<"l~tQ $t!ch ~eg~l~tecj \¥,~ter" all adjusteda$' pidvJded, ih'Secti6h

)"~,1~ alll'a¥8JllJle within, (')n~ {J)yeaiQf~,aid elec.tiQn.}))y \fall.§y tQ t~rminate~ 9!1~,~{'$,q~11 pi;lymel!t

tta~ :~:e:~jlitJ\~ ;m<ldt1~;t:1J1~;A;~~em:entshaH be Mly terminated eXicept;for U~.¢amlil~':R.ecitalsi

M101~s;1 (El¢t1J1~11trtifbi 7u'~tSJut~R~s:~lUtili>n);) 8 ~lt¢rtn of ~gr~eII!€intl; 9C~er4e<i«es); and r~

(:Nti~c~I!'M~~1J~ p;fo,v,isloU$b· O:p:on,pa~eIit:,'in fUn by~em Del'taa"S pr0\(id~ abQ:V~~ vatle.Y'$'

be»etlcJal il:lf~r~$tjl1:t:lr~ ~~lYbf>Qf~~"lated ""~1§t~),1 'v~t~y"s ACC~lmt Batanc~ shaI~ vest. i1ili

Kern De'ba,Hree of;q,,\;?li;gaubrtst'an(ll{ern1)J'lta shan b.~'~!:1utled t~ ~1\Q~cj;gc~(an~ Y$~, ~ij~n~1:lt~f: ~Qr

if$Qft'4C'c~t!

9.~ R.'eD\et1i~~m:tlt~\ ~tt~n1;.,t:'fall~Y'1i'\?ollUlf3'l'yFgi}pr,eto, ller;(or,mi 'tr'v&Hey

Q:f,l,~ nQ,t sqh§t!iID~~~I~~¢rfor1ll.~d according toth~terti1s Qf;this~gfeem¢nt, alto. nm.t~¢ kas Qeen

~(@;vid~dt(5 'YiIfIlec~~utSll~t:lt t~l'Sec1iQlll iA (Ml~!iv<;(p/OYre of"J)efaul~~:ancliValley ha'S: falIed: to



curethe alleged breach within the time pro~ided ttl Section 11A (Waiver/Cure of Default~),Kern

Delta may at it~, election, at any time thereafter While'the defauttis continuing, either (i)SllmF>end

further perf0nnance and the!:eaftef ~ct~~xellef:qnger Article 7 (Dispute Resolution),

recommencIng perfollll1ance oncel''31Ley complies wRh the Agr'¢ementi or (ii) terminateihis

Agreentenl. IfKernHelta,e1ects to'~rm1nate)thisAgJi'eement~an;y~eg;ulatedWater rematn~t1g;in

Valley'S AccotU1t~hanbetransf¢1t~~t,p;~~ntQe.lta 'a:~ no ~osftoK:emD.elta. In such event,Kem.

Arti~le5 GColl1flet1SafiO'p),. Val1eYm~~~hWll~nge at@,vtime"t!u:oU;!WNrticle8 (Dispute

Resolutrl!)n~~whether in facttherer!1aslJ3pj)nra, breach. Qrthis Agr.~~me~~·b)f Val~y; .
.~ . -.

has breached ottdefitU.ltea lii'tlfe; l\5e'tf~~tXqe £!t'its obUgf!t:Ions lll\T€Ier'thisAigreemeRt; ami ~i)

VllU~yh'@ given rrO,~ic;e .Qi.hheOxeacn;ol1 default ~Uts'l1lant to Su~secti<Yt 9. L..J of Secti(OCn9!f~

(Reme~es'm'111e' Event @f'i:~ro, D~l@"S'~~lffttl ;F~itw~ to l?'~rform)"and Oil) Kerti.nelta~.lms

failedt0cgFethat ~teaeh0r Gefau:1t~ut1lrn thi11t¥,,3a~:t\la.,s as;1i~.9:'I.lm:fdi:~Y S:¢<;t~<?P, 1104

(W'ai;Y~rj,C1W~lfJ1 QefaU'l~~~ and ~~;y)~~h;~I~f' hasi elected'a.Feme<lf'for thatthFeaeh or' defaul~

pursuatt t~S'flt15§e:cti~n~.J1.J of8eQti~;~;.) (~~oo'~Qict,$illtheE.M~l1tc;)r:l!ern :nelt~;'s~itliUl
"

F{ti:h'4;~;t9',P~.d·Qrm';1 '@d ~vl ;Kel1)lJ)e1tafh~s a.greelil {t1>,suc'h i1teme.uy· <1~, if~~nt J;)eJmltml1fQl S'q

agne~Q. "V:alte~"Raso1?t:aitlJ,[<l aJ:u~m~1!~~.tc(}.grtQrtler q;g~st't~~1'll Delta'whetherbas~emah.,

f)rde.r,oi~~'\lfbitratii~n!anel under ,~micle 'j,·.~fjlspu(e H.esj:)lutiM~ot:.SllheIWis~~ Wb:t~kJ!l~gmtJa'

en '~ourt ortte:r· "~·Delta. ~~\ fatled or\re~sed 10'per]orm, lhen'Valiley may notifyl{iem Deltl!

that ¥:allef,i is entitled to and inteilfd~to 'eX\'e:rQiSe it$; ~lght 10aN~,Qjh'JD;~)lt ofa suceess0rmp'face eti

l{~ DclmiIDlsl, :tb~~$!t~r4 ~~J~~ ma~r:'4pply t@R;COurt; of comDetertt juti'SdictflJn 'f'or8.uclt

appoinunetit.ofR$UeC~~S~rwll~i~~ltl!}~, ~llm-ge:<,iw~tbperf'Qnntpg~be'4utiespursuan;t'to; tll:e

2$



terms QL this Agreerne1¥t. Th.e success()l:', Wherta~.f0inted, shaH be entitled to exercise any and all

~!!¥lts theretofare heta by L{:em Delta for "'alley,. UPQ.l;l the later of (i)I:~ceiptby Valley at the

tali{()IiIDa AqUeduct Qf~aterirt 'an amount equa,t to ViaIley'g Account Balance pursuant to the

e~el\Clse by such stlceessol'of its rights, orm); e~piJl@d.o:u of'th~: temil' speciiied in $ection 8 (Term

of4weement). this ~greeme.nt shall he fully tetminat~d' unless ~xttmd~Q pursl;lanfto Section SA

tOil RfesitJn:8;ti~Jl 4f1'H~"{l D~Jt3/ K-~L~~ftama~ nQlres~gnjtS' €lanes and obli:gations

liln'<:1er'{brs Ag1\eementfortfre tean of',ihis,,,*greement e~pePtas,ve.ll:mil!~d h)\ Sections,9:2

~em:e:die'S, in tlt~ EVl:5ut t5if'1alley's Vl)lunf~Wi);a1JiUl'~t0'iP.'er£orm)',and,'.li0,.2 (lnvoluntary

't@J;Il11nationl,' and, an, ~theI" attetnpt~, KIeffl: D~kta t0t~$1~tl ;$ij~ll be deerned to bea.breach·0fits;

,Qbljgtti~ns here\J11i~wr,.

10\2 InvqJtlnta~ Tet!nd1l3(ilfD;Isl~~tl1s;@ldi!lg ~Ql(t;,~1(B.:¢ll1~.die~~, in theev:ent

~~t f<eJJt\l; Delta,,is· Ultatfle iter We1dr'OFm ;its, olJli!gat~o't1sul!1del' thi's A:gr~e~nt fQt 1t~asOtI$\ b.eY0nQ,it~. - ~

~:ent~@,r? thef~l1<i1wtns.J$b~tL ~l1Rlf ~"~~gsotl~'bef0<t!a.~~,control~} as usea.,in this sentence, shal~ not:

,tnclad~QIly< J;eason$' GaUSeS 'OJ'~em Delt~'~qr~Gli I)j\it$):~b~lgl!tj'0~ wr,uer this·i\greemeJilt or

)@tMllf.ailUfe tQ\~,~lfupJY<M!1th~~" ot it~, t~~~i;oQligaj~t0ns).

iO.2.1 IfsuehinaQi»ity ,tQ,R,~!!fQ.rm. mlli\t~:; t9:Ut!?,R~J!'!141iQJ1 BJ.;Qm!@l, ang.'!t

(n~bll'~~¥< to perform includes; the mabiltl~ 0t':&emDe'lta tCilr¢b1rn Re~ated\Jtlter w.hi~lJ t~mallJs

)jn the VaHeyAtBQtJJd~~lMce, Kte!1n ~e1ta' .sna1!¥ l'ure1lase theR.e~ufated Water which Kern DeLta

.~ 'll.g.~J:)le; to retuJ;n ror an 'antatu1tle~~a1 tQ theG,05''ts<~lriGh<:K~mJ}ell~ iW::o\1t~ b;1ve in~qprecl;to

:put~b.as~ $nJl~b 'iYat¢r yp.<teJ.: its ~gntra~t'wttb: th~ KI,€WA in the '\f¢ar. ,$.u.cl1 :R:egUlated ~'ater was

-~



deliver~d,t~storage. Such paymenthy Kern Delta to Valle.y upon involuntary tCJ'mination under

tliiis S,e¢tfQO 942 (Remedies in the Evejlt ofVa,Iley'g·Voluntary F~idure to Perform) shall oe

financed o\ter time upon terms mutuallyagreeable 10 VaIley altd Kern Del@. IfValley and Kern

disa~reement~uts~t to Article 7 (Dis.t:'uteResoluttQn').OAst~~l;lQb.p3¥ments.1;);ave heen fully

m~lil~, tht~ .. Ptgreementshanbefun~ terminated. Ifpa)pli~mt;is made as :prOVided .above, the

heneij~i)al ititeI:~st ~nthe a!1i<lunt<§f \llI:Uey's ReguhitellWafelt~, Vatl~y';s A:c~unt Balance'

wh1dhKernD~Ita is unable t6 ,re:tutn'sha1.1 vest in t4:e'ffi n~ltt{.

11:.1 Successors and Acssigns. 'Tliis Agreemenfi~ha1J:QindJah.d inJlr,e f'6. the benefit of

the;sue~~sl!)rs..ancltts.si~ Q£tb~i rartie~s :I)!JQvided, .h:l\)vve'R~l';;i ~etthe!i ~a~1' shaiUassignan~ of

.e~itd;ghts,or pbllgatidnS lifldet this, Agteemeni witltaurt~'U'0rWfiftep ~(lI1set{tl of the O~er,

!lN0fhi11;2mitJ:M;~ ~gr~e)D~n~ t$i tntep.~§d; tQ ,cQnf~r ~ny:xf~b~ o~'l'eJ:1:lea~ ,uncfbr'itms ~greement: on

'anfiJ!)efS~iU\)tler than the pati{~s/t0 th:isAWeellt.~~t~41t1I~nr;f,~~~~cti~e sq~~~ss:ors and perroitted

$S~i .Grt~It~fleve ordis<th~~e,allf <>bliga~ionor Y4~bUtt¥I()~:anM' J1~JiSOlt t'paax party to this
. .

,A;~~eIiIent~orrto· gii~¢ :anf, l1~t:mu~y' tjig'htOf's1l9r{5~~j,i{'ftl~r41ct!on OVyl10r 'a$iai'nst aIo/ party to

,tJ~ .6\~e~mellt~

'11~, .~9D~eQ~~t~p:~.)~!'JlDellae.!!fer,f!!gjint<)''this~'gteemeptshall pot c-teate in V'aHe,¥

.~fi1:tights be~0nd.th()se:exf)resslyptovrded by thiS>~&t:eemeut,iJ)Q¥ sh~l·i~.e.$tablish. any

y£~i:e~~nj, forexterrs~!on orl'en~vyal ofthi·~ ,Algreenien6~.eyond;iitS'tem): .. Furtliermore~Valley shan

not iI'i1aKe' an~ dainl, to e0'Atlnu.ed uSe Qf\Y.:aier ~t~~iti~UJld;~r1l1~r Atreell1e,nls~efond tnat

e~~!¢:§sl~proV;ided under this }.\~reemenl, 'iffcluaiftg~ ttut 'tlefliilitteCl 'tQ,assettingany r~ght
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aaainst K::el'l1 J:.lelta, 'to use ofwater beyond the term. of this ~ar¢ernent; under the doetrine~£

11.3 :No Modification ,o('£xistingCoJdraots. This Agt~ment shall nofl}"e Interpreted

or the' watJr sU15111,~d related, agreements between Kern Delta and other parties.

11.4 WatVli"1'1Cufec dtiD'efaU(ts., The failure ofah)' Party t€j\ cJ1£orce a~ainst the lflther a

pto~iSion ~t'fW~~gr:e~rn~nt$~l1 nQt consttq.tte a waivet oftflat Pm:tY.'$[J!i~ht to ~nfQttie sUl;),h a

pro'Vlslon ata;later 'ti,me.NJ:) p,~ysh:ail15dae~nled to b~W,q~,~ayltot an"Y'provrsion o£ this:

AgtQente!l~;urJ,fg~siitIe'other Pan¥ has',~fv;en"w:nitten 1l0tiee sf'e~ifi'~all"'$tatlng th~ alh~ged !t~faul<t

and'tJ!le IMti;V irttt~fa'tdtfails, to: clU'~ thedet'aultwi~l thirt¥~~()J;aa~~of Jl¢c'eiptlof suen written,

lild t;.Qq~~ru'Qtl~n 9~,~g~eem:eJl\r. li'he language'in all p.' ())rtlUs,~gteementsha;l1

be In'all ease$\,~o~~ed,$:iniply ({~~t4jttg t~(t~ fair m'ealJ;illg~\tJnol st;l\i.ctl~.feltoragainSt ant

~!ft1xlt:l'a~e$'l;ter~tQJ:a,nd Section t~~~ of'ithe Ci~il CQue:hassnQ·~m»liltam~.Ja t~ int)'f>J,ietiti<.}!l or

tllis Agtl~m.el,'1tt:Ft¢.]S' iat tludfestlU,1jl1~oJ;S:eefi\\)ns, 'iPara~aJ!llls anasu1)p,aragraRliis, oftnrs:

A~l.,le~!!X~J1~ wr,e;sQXely;fot tliec&fi\*emefic6 df thf' Pam:esr a~1'¥(1t,a~atff Q1?'thfs A~peIJ,lep.t~cl

slmlt~~)i~~i;~~~~MJ'lj~gn~lng J.~l tlty'preamble;, I;ecitals aii~,arh 6:~~i'tS ancl!;s~nedttl¢$l to tb:is'

A1~r~ettlent ,at,tefiPatf <JFtlll$ ~gneeIn~1'!.t att.d.mie,iQ'«omQllaf<?etll~r~n~~r~~ llefer~n~e .. "When
. ' "'<~ , - ~. - " ;

telutreftJ}y~~ e~ntex..tl '\Vh.errev,er ~el'sfn$Ular lilumberis;usetl in tJ;ti~~g!l~me,nt,. the :sm~ $.hall

iUc1uQe)tlle;plural;IiTftd'tb:~,lUf~1 shall ~llQl\!de'the sh.l~~t; ,~~'fh'¢ ma.s,?JiIllne~ende~ shan

in91ill'4~ta~'1femiiJ!l\nec aha fieUter:.~endefsahd ~lce Versa; Vl!leS.$';(J&~rW1~e, re'lJ1IJied 'h:y 'the'"

>ef)I1te,xt;~~lt~tie~~'~tQ'Vitie~ :het~i!l~;> tlrewords !~here1n;" '~lleteQ,f' iana'~lIelieui1aejf' andisbnilar,

words ,·shafL:refer to "the A~,(:~etnen.t g¢'nel~l)! an~ n~lcm~ry1ti,Q; 'Ut:~. t?J:QMt~ton; ill: whi§h s~c;h term



iSl..lsed; the word "pe~son" shal:1 include indiiwidual,partnershil", corpQration~ limited liability

company, business trust"joitJJstock. co1l1PAAy, trost, unincorporated association, joint venture, '

gi;)Vernm~nta1authorit~ and.ether entityof~ateYer nature; each oftM,wQtgs "'Valley" and
~ A •

"Kern Delta" Sha),'li inelm!e the ,respe¢five, representatives, SUGcessots a1ll:€l permitted assigns, if

any, of such person;: the words "incIndmg/' '~in"flu<;le" or "incluqes?' shaH me interpreted in a non-

generaHty of th.e foreg0ing" ii~~i'~t~l~ f~tlQ_Q. the same; the word'('Ihonth~' shall I1lean

cal~l)d~ mO(1th; ~d!l~e term ~'buslness: day",~halhmean any day o~heJJ t!;lap !!S'aturda.y, Su'll(:ta~'

o111egalhdIida:y, Inh~ 'l\a~ en Whi~hll'er£ormf}tl.ce' Of any act er tne oCeU1men~of any ¢;\i'ent;

t\ue';$h~I'lYl? the 'filst ~:M~t1es,s c;la.~ >occurring after the day on whiclt,p~tf<¥M~~e. oroecWT¢nce

woulcd: otmerwiS60e,due hell~tlJ!4ter, ttl'! tiim~Sl?(cQyiaed in this Aigree1l1ent fodlf1eperfomtatlee of

litfLY act willbestrie~L~consttuecl, tiIlle b:eiit o1ffthe:essence of thisll\~~JMePt,

11.6 EtllfiliC ."'g~,eJlle'Ut'" JJ!is ;Agneement: WId other d(JeumeIfts,e'$ipressly refe,1;e»~d,
~, • ,. . ',m, <.

l1~Jieiij co~§!itllte me! entir:e,;agteemeid !betWeen;t1l:~; parttes p,ertai$~ t(HlrentatteFs.prtlwded for

herein and, ~x~l~ D:~:het~il} DJ':Q'1ige4,s1,1l'erS'eoe§,all ~tior 'aaclZ:of eontJ:Ili!,Poral1eot(s,t {l;~l'eem:.en~s

mrd understataClin:g, ;whether> .l!t~ll! Ql' glfAl!'p~,~~ing between the,pan~es",l'ela~ing to'JI1¢ '!ti~tf~fS;'

pro~ided [tTr herAt!lt ~1Jl. theevent Q.f; iib.corrsIs;~elIcy J?etweefi an~Ntm~n~ qij ~fh~r ~P~um~I1~'&',

(ii) E~llloits f0; tfi1;~ ~ar~'ttnl~n~l ~~' ~fi~ die t;eJP,ainlng provisions ofihls,Agr~m~nt, the

reIp,aJ.fii;n~ PtQYlsi'ons Q.£,this Aw:e;efiit¢fit,snatLeoUt1'Q'l.

1.1."f' 1~~r!libilil't,.l'P~>e ev-entiithat a courtof ceii1petentj);i~i:SO;icti(;)~o:r .;:00:. arf5i:tt/;},~i~n

panel.~~ ~ro\V,ide1iat A1;tide O;;(niSpJlfe,!:e.s~luti'9p) 4.et@r:mmes 1h.at;~prov,ision included inthts

Ag~e1T!~ht;is le8a1lf' fnvari~fi9r Ull'entorceable,ana such decisionD(ir,~m~~ ijM1,tb~ P~i~s lptAts;



AgreemeJitshaH use their best:efforts to (i) within thirty ~j(jJ days of the date of such final

deqist.QU i4~nti;fy by ttlutual ~gr~~ment the provisions of:this Agl'~ementwhicbmust l1etevised,

and tii): within! thrcee (3}months thereafter promptly agre¢ on the a,ppropriaterevision(~J.The

,tijme:perlods specinetl aoe<Ve;ma,Mbe .extended. by-mutual agreemento1ithe Parties. Pemding the

done).witho1:lt~woIating any :appIleab1e provisionsona~,tnepr(;)W,isiotIs of this Agreement which

ej[e~t. Im''£l1e PartIes cannet' agreeon a,ppropriate revisionS'~ thiSl AgreementsnaIl betnv\ofuntarily

te1iB11nateCl. tnae'C()Jldance, wit~: $.ecfi0.ll 9;,2 (Remettfe~rin the·,Ev.enf:of Valletsvetuntary Pailure'

iJf.~ Force' ·Maj~n·ne': All €ihliga,tions oft&el,Par;tjesotherthanmone~ary ~r PCL~ment

,.~!bu,g,att~us: ~h~i bfl\$tif&P~1,\l;~eg: fQl1 ~Q long as a:u.d: ~Q ,the e~tent Ul.e perfQJ.'P1.~l.ie·'~~t:e<tlfis

pre;ventea,:,cl:ilteli~I¥'0rindlrect1~,li'OttbeXiceedi one:Y~.aF.. 1i~ tearthqltlakes',.ntes,'tornadoes, :facility

J1avitt~'c~fit'PetetltJm;isGi~t'i.011, UP othell events b:c ~aU§~~b~}!OnG th~ '~'Mf01 ojthe"pa'tties. In no

~lV¢U11 snl})111any' riabn1t:y~cel'\t!?' ~g{linst a"Parw, toit~ 0fftcei§~,,!!'gell1\§ Otn;~mpa.,)~~~1!,':t:OI ;Mf

Ij;.8\~tFtihIeHmi:ts.fo ;~eFfotm.andthe tee ot: ttte:'greement 'Shafl bee~tertQe(f l>.y, perioQ

equt~~r~M f0',the lenath '9f,&uspeh$'ibn.f<n event £>fisll~lt~O~~JiWe!1teLof4lJ!:~ti~1lii}, eK~e:$.~ Of



prepaid, 01\ the., ttiitd bu.siness day after mailing, ifthat date is eatliertnan actual delivery).

Notices s4m} ,b~,~~q~ 'tli> aParty at the address ofthatFarty set fo~ ~~lpw or, if ~uch Party has'. . .

~-

furhished n~.ti~.~,Q,r"@ ~haJ,1ge of thatctddtess as ll-&<[~i11,prQvid,~d" to tht:l Cld,d(~S;Sl.)f that Pctny most

recently so Iu:mlsl1ed. Notices for Kern Delta shall be sent, to theEri~ineerManager ofKem

Deitct<ctxS@\:Ta;tltMighway, BClkersfieIcl.~ tQA 9§3:()7-~247, Notlees fi@r~all'eY shall be sent to the
; .,

General ~~a;a~rQf¥alley at 380 East "V;an;derbilt Wav, San Bejj)1allmo' 9g~08. Each Party

hereto~Cl ~~~ei~J.~n1f" who receives from ~()~fl<rr Party p:~reto (a '~<K!!~~i'J' bf,electfonic

fa~simi1(Hran.s~iOJl ~telecQpier) aliy WJ1itin~Which apP'ear~ ~6' ~l~>$t~a ~b~ that Sender is

auth~rizedt~il1~~~Mm.cK, act UP(!)Fl that wri,tingin The'same ,manner asA;F'tkeXilrt~inalsigned writing

Was. Inc tlJre)j!>S$.~$'SiJ>n~()f the Ri¢cipie11,trupon0r~, cQnfirmatton ottha~S'ltn4er to the Reeti;pientthat

the W,titi,ng ~a8l·signed;o}',that S.ender aft<:l'i~;mtendede-¥'thatSpfi4~t~Qr!be r~lie<i nponby the

Reci1P!~.tf ~a!!~lJ;,JrCl!iW traJJ.smittingClJ,lq"WJritmg t9 ClJ,lf ()th~r'P~'~;.~l~:<?tI;q!lip facsimile

'tramsmiSS:!0"ft f(~e:¢'"&Jt0 EOliWard immedia,w1¥, tg'tUt.R,ed:p.ien.t~".b~,~..<llttedJneaus {fon next daY'

de1li~<CJ:}f~!!i~6ssi17I((~~ ,<?f by mst clasg, tnai1'<;if the; R'eclopienh0: agrees,;the: si~nea nard caJi>Y ohhat

F),\(i)W:~mai9~cull09naf aFter the. date thi~.~~reel)1ent I!SI e~ycut~q;f,l~ at,~su1;tof;enactment§~
~ ~ ~~

auren~me¢~~ ~llmlg~£ in imp.lem~nta,till~·Qftni~~tetati~O', (:I1rre~~«l9i1\~V fesfer~l or slafl:f'1aw,

m,tle,J;egul'atiO]Jl Of ordinance of changes, i)l 'conftaCtterms ~'Caelt,)i,'1~e.latoryChange"'). tf'

etth.~;r'p~,ie!!f"nnit\!;f~ thata B,:egl;j)l,~lQJ,1}f Qb:~g~ :ija§iQ~G!It:\\e~'lhClt'~~~!g ~estIU'ill ClmClte~ial" ' , ..'-'.



reCdv~rlrtg or tranSp()rtih'g \\tater purSuant to the te-rms of this Agreement, wb,ichehange is not

r~f1ected,lntheadjustmcJ;l.ts 'ip J}le payroents dlJe from Valley to Kem])elta, pursuant to Arti'cle S

(Compensation} or other pli0vision of this .Agr~,emeJ1t~ such PartY shall promptly infoouthe Qth~Jj

PaFtyof'tnenaturearrd,e*tent of such alleged Regulatory Cl1an;g,e'amleEthe reason why 'that

1?J,niy bel'ieves an a;4j;g,Stm~I1\ pYts\;Jant to this '$'ectidn 11.10 is warrante4in the payments due

J;1eael1·.flIi apJ;?IppriaJ~j~~:t),Qmen.t o~ this Agreement in light;oflhe Rtegu,latQt¥ ;Change. It such

agreement catnte.t pc,~ea9hed ~ithll;),f()$..,ft¥~ (!t~) days aft~r e~th~JlP,a~y n.§,§ prQ;vid~<;\ the
:x·

Re~0ittti~nl~ 'flre,qq~rtfied! tJUrd:'P$ty' or a:rbitra~i~npan~l beIng GnargeCill\¥ifli detemIiillng.~i)

whether a lec~hlto~~;Qhttn~e; has'0;C'ctm.'ed' ~if that is in dispute'J (ii;) rtl'e in\lQUUl of ~booge; if

~lID ·~e.~ Delfaf',~l,c'Qst~H~s\i.l~!fg~om t4'e<[~(~'S:glatory Chang~, 'alld, ~li) the manner incwhtch,

tlre'lla~ents due ftOtU¥~' tQ:K~Jl1,ndta> e.Jt <1f11~f' lerms,~t~Qn~iti'~U'l'§'WAi~ll1ih~I!:I,dl @e

~tn~~~e~$; ~d~ntttilith$1r~ito~~'the i'ntel'1t ofthe, Partlestha~ n~ W!p~fat~o~,~\Wa.t1:'antea

com~enSatt'OfiH)f;tl¢l¢~i~~'hl>pr~ result toaay P!~rwas ,ar~sultdf~ny ~cal,~~t(fiL~nt;1n~~~ J?lltlilJ1ant to

~~,SeptiQn.l1.J:Q)\ ~¥!a:~j'q§.tm~i~tQth~ F~~ent~ due lr'01)1 Va1ilettQ Ke~Oeltaor other

. i'erm§{and 90n.dlti'cln~m:ad~pU1lSUal\rt~rtbi~ S~~tiOdU.l Osb.alr~,e :~ff~l¥ti::~~ !!s~t,he '~~ <lay,'

s1(l,cll R.<egulatdr)\:>Chang~, de'GlstGem D,elta operations hereuncden unlessthcil'aiffesothenwise,

'l;t~~p;'Mdnr~~ ~e.'r()~Ptt~deF~g tll~re~fterqtH!~Y"!t[p~,~~lllIe re,qu'esli of any, Parqrl if~he
( , . '., :',- -.'



11.11 Further Assurances. Each Party hereto, upon the request of the other, agrees to

perform such further acts and to execute and deliver such other documents as are reasonably

necessary to carry out the provisions of this instrument.

11.12 Counterparts. This Agreement, and any document or instrument entered into,

given or made pursuant to this Agreement or authorized hereby, and any amendment or

supplement thereto may be executed in two or more counterparts, and by each party on a

separate counterpart, each of which, when executed and delivered, shall be an original and all of

which together shall constitute one instrument, with the same force and effect as though all

signatures appeared on a single document. Any signature page ofthis Agreement or of such an

amendment, supplement, document or instrument may be detached from any counterpart without

impairing the legal effect of any signatures thereon, and may be attached to another counterpart

identical in form thereto but having attached to it one or more additional signature pages. In

proving this Agreement or any such amendment, supplement, document or instrument, it shall

not be necessary to produce or account for more than one counterpart thereof signed by the party

against whom enforcement is sought.

Executed the day and year first hereinabove written.

RPlJ'(RIJI]~ VALLEY MUNICIPAL WATER DISTRICT

APPROVED AS TO FORM:
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General Counsel

:,BNDE~ZTmCT

Pr§sid~nt

APPR.OVED: AS T()F0Rti~,

~y,,~~,
EX'hibits

A. Map De:VldtiDg~c,uj~D~ltt)Dound;J\li~sf3:Q;!trriOgJ;am; Facilities
Byt. M~thodolo~fC)rDetexittiliDg1t .' ,emeats
B,-2. Me.tb'o'dol(J'~ ,Cor D'eterm'iu.i.ngU~ 's:fBHlUi B§pttf&~,me...ntCost
,~. ~~rij{i~l!tipiiThat'Conditions Ilfjlea~nt H1w:e 'Be¢1t i5ati~~d( orWaive(ij
n~ Ma,p: D'eilfct-iu.g'K£evn Ildta,BoundaR$41nc! P~Qgtamlf1'acilities
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EXHIBIT B-1

BLACK & VEATC:H Qorporation

ME"FH'Q;QOLQ,S¥ FOR DETERMJNIN(; ENERGY
R,E'OUI·REMBMlrs'

~~rA 0~,lta Wat~t IDJstI\LG( ''''''ater Bi;tnking Pm~rarl1
~ater Banking p.~~§'taJil

B&V PTqjeetg!:}241
af~ lFile D.2

J,annaFy 11, 2002

L. Mark Mulkay
Pi'Qj~ct:Ma't1agar

·~teven 1'\1. Fo.e.llmil P.E.
'Tecltrtical Mam'ag-er

~liritReeay, P.E.
\¥ietor Tsai

Pll;R,p~S'E

tfJJ~'p\!(r,p,~~~ <r>,f tf1l1~~~motAlidlll11tis' te·e)aJDJe ,t~~ ~tl~rrgv., req,ldrements

~ss,o~[atecf: wIth ftrie··faeilili~s) reEfuirecffC:)[ tbe W;~ng Oilt~; Wa't~r D'i~t1l.i9t'W!!lter
(~bWQ,~; g~'!!ll<1inX4: .'P'r~~r~rn(Kerr1 Delta ~foilei~}. Th'e; :e~timt!lte(1\ ener{JY
:~gEfJ!,lR~U1Q.e!li\'l~ ~,~soQ('~ct wifh tftese'facilitie~ laf~ based, Ion Black &, ~ceaJcl;l
'e~~r~e;fl~e, 'and' t~c;o:r(if,data fC0m the oper-a.flQJili ~j-$iJ;l1ila~ f~~Lit~~t,~~~th~r lQc:~1
·41,elt~i,s. ,[fa ~l~Dib>~11 .tQ estimating tITe ~'~vt~r requirreIimE:lAtSJ,' '8 I!>(;eliiftilinary
a'~s~,~,m~~~: gf itli'e ,~>{t~tl"rlg Lc>calelectfl~ald'i~tf;i\i:ll.ttiCi>A f~lUtie'~abUity 'tC) meet
p,~t~ntlalf(Jtul\erG(i)e:t;~drAg de:m,ari(ds are itlve~ti~.im:d". . .

".A~I.(~lUN!El
'. '*s.,p'a'I'1:' Qt;'th~.Watera~nk.iJiU!J P(Qgr~m, Ji'ltell';l~wgu,rofl) s.!ltiOns(,~ern DelM,pl1n;lp
\$itafloJ1'$Nb.1 thr:~uglt 5l would be· l>uHb,alon-glhe "few ~et;Q; B'elta\ G1:fA'iid,to tallow for
eQn,,~~atT~ of w~·tet oetWeJi!h fhe 'KetttWl:1fer'B(alllt AutbQri~ i~IWllBA) Q@oal and
tneA:ri\iih;;!E~.j$~m Can'a!. The· pumr;>jngpla!ills.~Q!;flci taie w@iter frama loWer caioal
~egtnent Q:AdIUt It; t~ the: adjaGe!11 canal seg~~nt. DuriR{J ,w~t years., to'e JilJc>posed



Kern o~ltB' Water D,isfrict Water ,Banking Program
Energy R,equirements

B&V Project 99241.100
January 11, 20Q2

Kern <DeUa canal system, would: allowf0r the diversi0n 0f waterfmm the Calif0rnia
Aqued!)ct to the Kern Delta agricullUtalcanals and spreadlli'g; fuasins.

An exlstinQ l1lump within til'e e~j$tln9 Af\(in-Edis0n F0rres1: fZ:ritk Pump Stati0.n w0!Jld
al~o b~ 1l~e9 '(9 meet irrig,ati0n' demands in the eastern s'e~fi()n 0f the Kern DeIfa
serviee' area,fht0ugh,'the in~lieliJ'(ifiipelitle~ facilities. These taciliUes will allowtl;te use
of State VY:ater Pr0jeet (SV'\IP)..water.

The prqjeet \Vol/hd a'lso! inclUQEiJ ttlbt¥~twogr0UnGWater w9'lIs, to recOver previousJy
stated '\7ila,te-r lf1.fhe~t.()u.n'(;jWa'f~r 'fn(Qim'. The extraetionwell~wQuld ,be I(l}cate<il near
exIsting, W,at~r ,({()rlVe!~aQ,Ge,fa'GiIiUes\

eNERGY,ANAL?SIS,
Ttle f~qiJ(ties; t~q)Jiring; ener~~( to 6Jjeri:lte the water..ban~ih~ Pt~ject ih'Crl1deaf fIVe·
pumping st:atic)'ns:lu:onfj t~e mr:qli>cxs'ed eanal Gonve,a!:l'~" Ja~ilIty" thirty..wo :l')~W
grQyrr~waterl/vells' wh:ien' wti) be illltl1ized tlD withdraw :~t0redi water ~uJ1)p'lies<, and the
eXI$fiij9 Aij.iin"E~isoA' Partest: PrIGI( pump St~ti(j)n1N,i11 ~~ Osed to ,pmv.ide' S~P
suppJie's; ~o, 'me~ef ii'\ti~a~ie:fI d,el1[lan,ds, lin Iteu 0f~LiI:FF~Ot ~IlQ"Q<1wa~r e~E~gtib9
0p:eJiaJibn§. i The, ~~nal pUIJil,.i09: statib,nsand gfqundWat~rt extfllQtion wells arer
p'lann:~<;f! 'Ct~ fidtgr-op~ratedpl'.rmJP'~~~ithelectdcity to be, fI1Fl:>'i!Gied. frurn the EI'(:rsJlr:'f~'
Pacilie ~,as i8n<lf·Ele<~tfi0'CQAli}i)alil¥ ~1?<9'~E) facilities ..

,~. "
E.n~IiQ~ ~Atg!S;~l\~'fiIYl'~; a.tl,~M~t~~jJtlg ~e<lMltemei;1ts
IEne~QY' rats'l;>Ghedulesin'aSlei g~Jm ;(i)bta'ihed fr0m P~t&Ef,o:lI:e"altilatlO1'ai dftl16ip.Qwe~
an(tj,·m.~l~ti1li~fteEt,l'IJr~met;lt$i:ele~ant fGlthei 0J!>erati~n of tne Pl;IOllp'il\l£J 'sfati'0ns anQ
g[Ql.Il\l:clwat~( e~.tFa,~lQ!!l w~JI$~ P.~iE t~c0mm.el1ds u§\mg i$ch~dl.JJel :A(iD-5B,i!lat~fe
Trm$-ofilJ$~< A;9roicuttural:J5'0wer'fCllP" the ~afer Bankil\\gfacj(jti~$'~ Sch-e~tJIe; /'\Q-S6is
lifs~car{G't ~~r'QmeTs'wiiti hlQp aJfnlll'al :<:>~tf!ati0n (gen~raHY'r0¥er'1 i~(ilQ, h0un~jWI'l:~ nUl
~,b~~lJF$,:P~ dav QJitl;lQ1 Q1)lFt;I!lli!JA~ ~I~gtric lI$E? bns't;liTl;,we~Rda¥s. between fitJon ana
,t? p,m.

En'er:gy; ra:tes"fotfl1i§J '§9h:edgl~\ ~C$ry by the surnro$r 9rWint@f1se:asorl lind {tie time of
'da¥ th$'~AerQyi~\ e0R~tlIl1leG'. A seasonal <lfem'and cftatg;e amd ;a maxirt1ultl..~ak'"

pefie>'d"dJrt;lar;l'(i cha'(,g'e, ba~e:tt ,~n peak kW lIsagEih Is al$~!eJteycised. In a<1ditiG,1fl It0
1b~sJ~' bi!a.e,~llar~~§;~ ,~~&;E~ al~0has a fl~t surcl1iitt1e [~fe1 6f,$O,,02S'531~Wb iii
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t::,:,:;;,::::·"'·,·

accordance with the; "Energy Procuren1l:m't S'urcbarge Schedule (EPS)". This
surcharg'e; is appliect ~fter all other calculafi0ns)a'r~ rf'iade and is applicable to all kW·
hours ooiistjmed. LastlY,the customer'S, ~H1 in-~liqeS a cu,~tQmer charge, B' meter
charge, and a o'ae';~lru'e1 installation a,nd'pro.c;;es's:lng charg,e per meter.

$4.40

Winter S'easori ..
N,Qyember-A: til;'

.,,'..... , .

:'·Sll~CharQes(pef~WF1 '
IEPS ~ataf

'MQntlil'fi S'ase;~t!ry~i.~
Oustomer Cl1aEQe,per,'me,(e[ .. ········:Ha:QO

<.... Met~~C/:iarge:pta'r ~""""'··..~...."...,=-.",~~~.,.,..","'ll;$:>±$~:SF.,:;O·.....,.",,=d...-,.,~~~~~~=iI:

""I$XCi~Pti Hal!

En,ergY~Ahal~~isM0~.~If1~,ye~pm~11ta.tu,tMQtbs>dQI:Qgy.
,A preJimina,ry\l~i"~I~n ~f the eMer~l¥:m~'~'e~ l1'~~. been oreated in Mleroso'ft: t=5<cel usln!9

'c) $jng,'e~ WQt~~odk lttat fncorpof~t'es"se~ef~I' worKsheets). Tne rltQde;11 lfilslimate~
power r~,quir;elwrelllt§Ql''theJ1r~R:ase'titW~I~T'a~&«@€J f~~Jlitie~;ib,~s.egcQD U~eJ defj~d:
oQerl;\.fing §C'enariJ)stl-fhe f~'mq)wjn9 :lnp,uf is ~eqUJred by the liseI" 1m; fD:erfbrm a

~iU1l.1J~tforii,

1. Ntilmt>e;r or p,J.JmlPsm~;erafln~ at the fL'A~ e:XistingQ~naJ"!4m~inQ siaUQ,Ij!S' (1 Q,r2.
pumps ~1j'0(i)tjf$each).

2. DesJr.e~ cnoVl1f(!1~rfQr the,"in Jieu" ($l.et:lle'rrtJ~l:>,f tbe pFo:gram (4rJ'i1i~:aIlY 2<S' (p $~efs);.
3. NU'iflbetmf gr:~unlilwater wells; QR~ra:tifi)€J ctmJng iwithct~ 0Rert;lliQQ In 'itr¥ '¥~a.r~

(bet~een 0 to"f;Ie9roune:i~at§r YIl~lIsJ1
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4. 'l)efil"l6s'eaSonal ori)'era~in§ eonditions fOf;'"storaS,e" and "withdrawal" facilities
'<~a'Uy hQurs of operation).

:Ylfte' 1'ot81 dynamic lift of eactl gt(\)O'Mdwater well i$ e'stlm:ated and assumed to be
G,(i),,;rsi~te:nt for each weH. ele~lric.~J horsepQw~r is c~.iglJiat.ed from the total dyttamic
lin. floWJat~t and the overalf efficiel'lcy ~pomp al1d molar). Currently the QveraU
~Jffcl'r,i~y isestimatedt!:rld a ~lt:rgletypical val~e 'i§ius:e<if~. "'owever,it is anticipated
fhlat reealia' flow rates'a'ndpew~t d.atfil will bt7~Va;!r~ble~Urd the program will utilize
,s:j::)em}iG efficjencies· basej: on the, record eata.

l'lrte, mpd,eJ estimates '~aw~rlieql\ljr~meRts, for each I>f tne patt\T>ihg facilities 910rtg
~h'erpr!Op;osecl canal con"e.~anJ1;$faclJit¥. The O.fJt]!1uUat:>ul~Uesthe daIlY, monthly, and
y'eari~f~i1rty 'jl):Qwer reC1l1rren'1elj\t~,.

MC\Jlf~II A'S5:umptions
.~I!W~mly;,the fQllowilJ!jJ; q~~\lJ!fp;ttOIiS h'a,\1e I)eef'l rffa'de,f~("he 'pumping ~Iant

. fi~li(lesi

>2,Q('.r!ltQineq f:>lilmp and: fTl9t<;)'r elficief;l'¢'5f is' 1!fY 'P~FQE!f:iti'fOr iSH pumps at all plants
uncil~I" aO' ¢ondition~l.

~, Af$titl"EClison F0r:re.~t; Fri't~ Plllrtl,pjJ)~$tati'oll,ha:s't artas'sumec! 67 pereelil't:
.~trl.~ifl~d .~~mp and:motor effi~i~,ii!~Y.

,,~'~< Plo,@oseCl canal pumpltlg.platlls WiU d~Ii~~r,1aOi ~f$('o.r 2jfi)Q cf~. TI1~ m'QQel
ou~t<el1tIYLassume,~, thlat ~ltert :fAi p.~~ fr~m·a;;IPUn1J.!>·iq:9i station is taKen off-nne'f~
C{Q~tQl1TOJ'Q~ated~cJieets~ ap,ws; 'i siAB'le; ~mp is '~fXer:atin:g at all tl;le other
pUI1lPing s'taticms.

Thi'f~1I0will1§ ·as$um~li(i);t\l$ lla~e been mMefQ:r t.h"e.~r~qf\Qwater extraction wens:

t .QQ:rn~ined pump .~n:<d 1l1'O,~refficienJ5y .!<~. 7,S'rsef,cent :{Of ani grourtd~atet ~umps.
,2. ~Inee the..desi~jn'0.f '{~e ,wells' i~' ,at<'Q~mjitePtu~t I~Mel$i the pqWer sup~I¥,.

fe.quirem~nfs ateQal~!iJ'fate:d a$s:umll':l9;1;t,!!.W"ical!f,~ent 'and then mtlJtiplied bytfle
llUJ:l)~FQf\vgll§;i

.g. IIye to;tfue;lackofspf},eifieEteta'iled:G1e$I~·rttfh~letilgth. Rf~elJ disQBatge .p,ipelitle is
esth':nated in o'rde,fl<ta ealc~(J1aife IO$,se~ f(1rthe,(lt~J1}ic;:at \Velli!,

4. Ea~Ju~f th~r wel!s MUlJ ~ItIiClct QrQl.!I')(lY.'l;~tet qf a ral~ of 6..'25 afS.
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5. Assume negligible groundwater level drop due to extraction,

Some of these assumptions will be modified or quantified after additional data is

received.

Energy Analysis Results

Preliminary analysis has been completed assuming the facilities operate at 200 cfs,
24 hours per day, until 55,500 ac-ft is stored into the groundwater basin. The initial
results are presented in the following table.

TABLE 2

ENERGY ANALYSIS RESULT5
Storage Mode tfJl7, Withdrawal Modei~l

1 cljele =64,750 Ac-Ft (3)_.- __1_c~le=5_~,q99_~~-B._
Summer Costs

-
$108,000 $615J,9~~.._~!~nth

-J/c'/de $648,0'?1J_-_.._~....• _. $3,690,QQ!L
$/ac-ft $7 $~~ ..-

Winter Costs
$/month -$82500

"-"--:'",----

$445000........._....J

$!cvcle $495,000 $2,660,.QOO
$/ac-ft $5 $35

(1) Assumes canal facilities operate 24 hours per day,'? days per week for 20 weeKS, totaling 55,500 Ac-Ft.
(2) Assumes In-Lieu facilities operate during off-peak hours, totaling 9,250 Ac-Ft.
(3) 50,000 Ac-Ft storage + 9,250 Ft In-Lieu
(4) Assumes groundwater facilities operate 24 hours per day, 7 days per week.

The initial analysis estimated the electrical costs associated with operating the water

banking program facilities 24 hours per day, 7 days per week. As presented in
Table 1. significant savings maybe realized if the facilities were operated in a

manner that minimizes peak demand charges.

CONCEPTUAL ELECTRICAL ARRANGEMENT
Based on the electrical demands estimated in the energy evaluation, conceptual

one-line diagrams have been prepared for the canal pumping facilities and the

groundwater pumping facilities and are attached for reference. An order of
magnitude cost estimate was prepared for the new electrical equipment required

between the existing PG&E 12 kV distribution power line and the pumping
equipment, totaling $80,000 per site. This cost is generally accurate for both the

groundwater wells and the canal pumping stations.

N:\99241 - Kern IJelta\Keport.\KD nXlJlurr B· 1 (Vallcy District)
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'Typieally. pG&Ewill install and maintain this equipment and ~itll'ecover tllle costs in

ttle mQ'rtfl1lly billings,. Altern~ti\fely, the KDWD can inst911 and maintain the facilities

t>~tvv~en the Q'l~in i<ifj§Jribyt~OF!I po.wer line and. the r:uJmp:ing f~<Cil.if~~' and be eJigible
f0r a ·vortage diseoumf ~ltmin their rate. Upon p'reUmi'nary, im:(es'tig,afion, it is:·
re~ommen'ded fhat' KDWIJ m'8'le PG&E provide, install, ~n~ maintfJin tt:rese facilities.

eONC;LU$ION
A Cl!JstGrrI'ized spre~cd$h:e,et has been ,developed to esttmatefi?Qwer r~,q~'i'rementsfor
{h~K~r.(l D~I~~ faciliti~~~ ,eufirently. if, i§ a§s,umed ft)afall fatilifies''0fI,e:t,ste 2,4 hours
pef~~V lsexfe.n,(iJa~s lle,r,Week. How-eve'r" sign'ifjcariits:avlr)g~! Olav ~e, re~lij,l~d If the,
f~J~iliJi~s tlre' Qp.erat'e~dl tG'a~9ig peal< <;fema,nd ,periods. It 'fSi feeG1h!.m~rtded that tlfr~
<!I!lQ:~I:pre~e;l'lt~dih~fe'ih be'EI'Sed t~ e\talX;la1e ;flJe pofet'Ula'f !S:a~itlg'si tfss,C1l;iated witH
ml,,'imizOag f>~eak demah'dell,a'rges,.
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P\JRP'OSE
The' faIlUi~Q,ge: (l~ tn~$ m~l]lQral!l(Jlt!\li1 jSi to :eN~T~~te! rtl1\e opeta:tiOI:lSClOd fIiii'8'infe~ance
~C)~M) treqoir~ments,a~so:~fated With ffile K'ern Derta Waft1tr Dist~lot :Waf~r' Bankimg
Prog:17Cim ,~om~Qnerlfs <~~tJjl::li>~lta, p(~j'ectg;. Th~: l1ecP,mmen\i1ed manl:lfa,etl:1rerO&M
reqt.tirel!lilmJ<t$1in£l f!~tj.ttliitQ,~e~la~ri'\i,o:t 9Q.S(~ SlsS'QciafedW'itb QJ)efation e'h/;le majo:"rr
equipmeRf¢,t>mlQ,onent~!iI1l~ve_een ;r(tenUfied atl'd fablIlafed. J;\eluaIFfilaintenEin.c~ nis'ftt~

(terM ,$iA1,i1af: #~~i1itiesl aljfCi ~~g'rrlelr~'exrferi~):)C'e' Cin .si'milliir prdj'e~t$iwere., also ufllizeG,to
~etIli)e tlt~ :Q~&W s:phet;lkllg fQttlle'f~iUtl~$' IhllJ'¢;fif~etfe-d·ptoJeet.

B~Ctt~l~Q;UND;
As Pa'rt~J :th'e W~t~Jjai:1!J~i!l~ ;Flr,Qgr~mj five JlewpUmp~tatil:ins (J<e'~t'I D~na ,pump
stations;:~'~:,1 'tfurQu,!!J,tl' r~~wmli'l(f~el1>ttiltalong tl'enew ~ern Qel~a ~:>aha:J aU~winm:
~o.r;\Xlfa~~i'n:c~,df WB'~:ti Ij~twe.~ntlil.@, KEffn,\£Valer ~ank ;AQthQfity (it~aA) 9anaJi aod ,th'e;
Af;\(jl1..Edj§on "anaL. Tb.e p~(lJl.p'ip·S RISJJltS' v{QI,J,I<ttaJ<~ W5ltfit ':ffom!:3 lower ca'f1aJ se'{}meJ'ft
and nft~l ltd th~ 'adj'aeen'f'eanallsegmel1l[ D:liIf1h~; wet;yeatst, ttt,e! Jl)1J.()Ii)OS~Q ~e,Tn Delta,
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cal'ialsystem wpnldallow for the dive~Si<1nof Wa,t~r from Ute CaIlfQmia Aquedt.lOt to the
'Kern Delta agricultural canals and :s,preadiflg bastns.
An existing pomp witlTin the existin,ArfV,jl1-EdiSJYn P'olitest Fric~ Pump Station wOI:JJd
,also be us~d to meet irrigation dema'l'ld~ in the e,aste.r.n se~t!on' Q,f the K.ern Della servi~'e

area through tnein-Iieu (~ipe.Hn'e) faQilitie§. The~ef~cilitig~ will allow the use of $,y;.JFfJ:
-w~ter "in-lieu" of locaIQ'rot;tndwater.

Lastly, the project include.s c32ne.w gCE>QndllvciterWftUsto. ~eQoVE!r wreviouslystared wf;\t~;f

in the gro\:u1dwater basiR, the e~tracHon wells would be I(i):e8:ted near eXis,tingwater
C9liv~vatice facilities.

Q:paM;TtO\NAN.D MAINrIEN~.~I:l, I.N\(E',rt$ATI~~
Tl!le wat¢r<,;Ib'a'Ii~ll1'lf:P(6jeetf(fciliti!s f~acrelq;~ire ;(o~Miheludei ij)e' five pumping stations
aJ~f1€J:a lflJQ:Plilse'd Qan~1 COI1Nff?Y9.11l'c~ f;agitit¥i ~'~ l1ew Srol!l'f~atet wells tE) V\f,itnclra;w
stored slIJl)pfJes, and tnele~dstir"rgp:umlDwithir!ljthe Arvin..6t:trS0'11l Forrest Frick PUFr1f)i

S.tation.

A ma'intenaneeschedl!lle' fQr ~h~'; Jp.·r;efel'reEi proJecttempeAentsand a, preliminaty
eSUmafe fbf:'fhe ¢ortesptin,dI'I1§Q&M 'eost~ 118s ~Ilre,e:tll' tlilCJIUde:ct Tne sehedulec in~ludes,

r:ecmmme'tlded prQeeG!ut:es fOF'operatio,§; the <r8:m.aJ pU.t1tlf>s,tatL<lm,$" 9FQUnawateT ptlmps
~and m0t<1irs~,~nd: ~h~eqliJJPJi"I'ent' witli.th llie Ar;yill..~dJ$l!)h F"arrest; Prick PumJi),&:faflen.
Thei procech:ltes: ihel(!J.,~e pla:~iifl:~) :tb~'e~'uifi)mt?fAlt: it;l serv,rce tsrnt C1pel!8tirl'g it un:der lre(h
harmal ancJ'itid1f1armal J~(i)ndiUons\'

OPi~a,tiQ:p, '~fJlbll.flljri~jirc.~ $~bQ~ule; ."
Tl1ea,ftaebe' eX4!nip'le ~M scbecful~, Tsbased on, il\\:fQrma'ti,0n and, ree0mmen.datioJ\1$
1obfair;teGi ,from u,a eqlJijJl11;l,~'nt~all~a~t~r~JI$', m'ttinteua,r1Ge' Jijst,Q,¥ :from otne'r aW~n'9i~>s'
withstmiletr ~qwmm~llrr ;a:I1~ the '~f1wn~~f!'~<~xp~rien<;eJ OI!$!rfliJit~~oJects. The at{~"Q.h..ed
,eX~rhple sdfieduIe, is intendeEl to' ~r~¥ide ';a ;~e/ileral 'I(.fea .of' Ehe O&M ~r~ce,dures
reql!llreGl, (br ~al?n of th~ majt5r~ttU"'i~n:te;f1t;eQ,l11pe~l{F\tsof theW'~ter Banking PJrcrjec.t.
prjQ:rto~tar1YPQf the&~fa~ilitl~$j Jg ·rn§>lrt~i ~et~i!~ C;)&Mi5Cfug~~YJ:e sholJlQ; I)(} dEf~eIQPed,
l:>a'sed on$pecifjcmanutla~tu rer's. 1l1anual·s;~l:'tds.h()p dra\\viFlQ In:fQrmation.

Estimated"Q&M Costs
A p,reliniirralY estimate"Qf th~e ~.&M costs iJs50ciate'dt wlth the recQm~ended
m,8ii1tenan~ RrOCegyr~s 19J th~ ll~Qp'oseqW~l~r B~hl<in'g :eqlifpmern is summatlzed th
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Table 1.
Table 1

Annual Operation & Maintenance Costs
(2002 Dollars)

Maintenance costs for storage mode Include Idle maintenance costs for the groundwater facilittes.
(2) Maintenance costs for withdrawal rrlode include idle maintenance costs for the canal pumps,
(3) Assumes 3% inflation & 6% discount factor.

'"fi ___ • ....... -
Description

Cost

STORAGE MODE

Annual Power Costs $1,143,OO~ .
Labor (Personnel) $435,00°1
Annual Maintenance CostS(1) $54,000

Total Annual O&M Cost $1,632,000
5 YR Minor overhaul of canal pumps $25,000
20 YR Major overhaul of canal pumps $57,000
50 YR Major canal' spreading basin equipment replacement $2,400,000

Present Worth of Maintenance Costs (4) $716,817
Cost Per AC·FT of Stored Wafer $14:

WITHDRAWAL MODE

Annual Power Costs $6,350,000·
Labor (Personnel) $492,000
Annual Maintenance CostS(2) $67,000

Total Annual O&M Cost $6,909,OOIl
5 YR Minor Overhaul of GW Pumps $55,000
20 YR Major Overnaul of GW Pumps $124,000
50 YR Major groundwater pump equipment replacement $2.200,000

Present Wortl1 Of MaintenanC$ Costs (3} $842.741
Cost D8r AC..fT of Recovered Water $53

~ .. .

The power costs presented in Table 1 are based on the results, presented in the KDWD
Water Banking Program "Energy Requirements" Technical Memorandum. Personnel
costs associated with operating and maintaining the Water Banking facilities are based
on 5 additional staff positions during the storage model and 6 positions during the
withdrawal mode. It may be possibre to utHize existing staff to assist with the operation
of these facilities and minimize the total number of additional staff required. The
estimated annual maintenance and overhaul costs are based on typical maintenance
costs for similar facilities. Table 2 summarizes O&M costs by component.

N'\99241 ~ Kent Delta\R:eports\KD EXHIBIT B-2 (Valley Dislncl)
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Table 2
Operation & MaintefilOlnC(I Cost Summary By Component

(2002 Dollars)

Description
Annual Cost

In-Service Idle

Canal Pumping Facilities

$33,600
$2,000

$103,904
$4,000

$210.496
$21,000
$57345

Energy Costs per AC-FT

Energy Costs per AC-FT (1) 12)

Labor (Personnel) Costs
Routine Maintenance Costs

c- Annuahz.e!iMfljor Eg!!iement Overhaul & ReQlacement Costs
Total O&Mi Costs ($1 AC-FT) $4

$5
II --.:T~ota!...Enemv + DaM Costs~;J)~le~r~A~C~-FT:......:...._!_----.-:$.9'_l1_~........~___I

Spreading Basins
11--=.c..:...::=:..:.:..:,,"--=:..:::..=.:.:.:..::;-------------------+-~--_~~-----__lJ

Labor (personnel) $170,880
Routine Maintenance Costs $9,000
Annualized Major Equipment Overhaul & Replacement Costs $0

Total O&M Costs ($.L.:....:'A"""'C:::...-..:...FT~·)'__i----....:I$;,::.:3_t_----_.1I

$1.400
$2,000

Energy Costs per AC-FT (1) (3)

Total Energy + O&M Costs pe'=..;rA~C::'"-'.-FT...:......-- _'!'$.3~t-----a
In;,lieu Facilities . _ I---;..---_.--I!------l1

Labor (Personnel) $5.824
Routine Maintenance Costs $8,000
Annualized Major Equipment Overhaul & Replacement Costs $5,735

Total O&M Costs per AC-FT 1---__~$2,1-1- -_11

$6
_______....:T..::o;;:::ta:;.:,I...:;;E;:.:n'-=-e;..iiU.MV_f Q.~M_Co~t~~!~A..;.:C:._-.:-F,T:.+- ....;$:;.;:8'-11 ---l1

Well Field Facilities
$40,960

$9,000

Total Energv + O&M Costs Per AC:FT

Energy Costs per AC-FT (1) (4)

Labor (Personnel) $342,400
Routine Maintenance Costs $46,000
Annualized Major Equipment Overhaul' & R.eplacement Costs $93,774

Total O&M Costs per AC..fT 1 ~$,-,7~D'_'~ --l1

$35
$42

$4,016
$3,000

! Canal I Pipeline Facilities I-------.,......-----t-----...(l
Labor (Personnel) Costs $23,720
Routine Maintenance Costs $18,000
Annualized Major Equipment Overhaul & Replacement Costs $7,335

r..- ~__""""""""""=T,;.;o=tacl=O;..:;&w;:M,;,'<.~o!.~:....J(~$.,;,,1A;.,;C.;E-.....F..Tl""·"=====-_..-$..6.....3....._ .......-=..,.,11

(1) Reference Kern Delta Water Banking Project Energy ReqUirements Memorandum, dated February 27,2002.
(2) Assumes winter demand charges, if operated in summer months additional $5/AC-FT will be realized.
(3) Assumes winter demand charges, if Ciperated in summer months additional $6/AC-FTwill be realized.
(4) Assumes winter demand charges, if operated in summer months additional $35/AC-FT will be realIzed.

N:\99241 - Kern DeI!a\Reports\KD EXHmIT B·2 (Valley' Olstrict)
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Kern Delta Water Storage Program 
Invoice Review 

INVOICED COSTS: 

Cost Agreement June 18, 2012 Invoice 

Participation Payment $40/acre-ft $40/acre-ft 

Energy costs Pay all energy costs CVC Power (pass through) 

Operational losses 11% 11% 

OM&R Fee (spreading) $3.52/acre-ft $3.51/acre-ft 

OM&R Fee (conveyance) $19.88/acre-ft $19.88/acre-ft 

Exchange Cost (Rosedale) § 4.1.2, 5.4.1 Pass through 

Exchange Cost (BVWSD) § 4.1.2, 5.4.1 Pass through 

INVOICE AMOUNT: 

Staff Estimate June 18, 2012 

Put Cost $2,400,000 $2,329,862.77 

RMT, 7/2/2012 



!JV-7-n f]:)Elta \Wat£7- f]:)i1.t7-ict 
501 TAFT HIGHWAY
 BOARD OF DIRECTORS OFFICERS & STAFF
 

BAKERSFIELD, CALIFORNIA 93307-6247
 
TELEPHONE (661) 834-4656
 

FAX (661) 836-1705
 Rodney Palla, President L. Mark Mulkay 
David L. Kaiser, Vice President GC/leral Manager 
David C. Cosyns, Secretary 

Dirk W. Reed
Kevin Antongiovanni, Treasllrer Dep"ty General Manager 
Donald Collins
 
Howard Frick
 Bryan C. Duncan 

ControllerFred Garone
 
Richard Tillema
 McMurtrey, Hartsock & Worth 
Philip J. Cerro Atlonlcys-al-ww 

June 18,2012 

Doug Headrick
 
General Manager
 
San Bernardino Valley Municipal Water District
 
380 East Vanderbilt Way
 
San Bernardino, Ca 92408
 

Re: Invoice for 2011 Storage of Regulated Water (Invoice # WBP2012-04) 

Dear Mr. Headrick, 

Pursuant to the Agreement Between Kern Delta Water District and The San Bernardino Valley Municipal 
Water District for a Water Management Program, dated October 26, 2011; please accept this letter as an 
InVOIce. 

Delivered 
Agreement Title Rate Water Cost 

Section ($/at) (at) ($) 

1.20 Participation Payment 40.00 30,000 $1,200,000.00 

5.5.1 OM&R Spreading 3.51 30,000 $105,300.00 

5.5.3 OM&R Delivery Canal 19.88 30,000 $596,400.00 

5.4.1 CVC Power (variable)* Pass Through $232,976.36 

5.4.1 Exchange Cost (Rosedale)* Pass Through $66,227.92 

5.4.1 Exchange Cost (BVWSD)* Pass Through $128,967.48 

Total Due $2,329,862.77 

* See attachment I for detailed cost breakdown 

APPROVE FOR PAYMENT 
Initials hwt.....-__ 
Oats Z47h
Project Nam8 _ 

Project Number " 
Invoice to be billed to other EntIt1 []
Entity Nams _ 
96 split or EBX Reach • _ 



After this invoice, the summary of Regulated Water is as follows: 

Deliveries Regulated Water Returned Water Remaining Water 

30,000 af 26,700 af Oaf 26,700 af 

Please remit payment to: 

Kern Delta Water District 
501 Taft Highway 
Bakersfield, Ca 93307 

Thank you for your help in this matter. If you have any questions please call me at (661) 834-4656. 

Sincerely, 

L~~ 
General Manager 
Kern Delta Water District 

Enclosure(s) 



Total 2011 MWD Portion of CVC Valley District Portion 
Melded CVC cost (acft) CVC Cost Cost of CVC Cost 
Acre-feet 90,139 60,139 30,000 
KCWA CVC Cost $699,981.50 $467,014.14 $232,967.36 
Rosedaie/lD4 $198,990.63 $132,762.71 $66,227.92 
BVWSD Exchange Cost $387,500.00 $258,532.52 $128,967.48 

KCWA -- CVC Conveyance Cost I ID#4 Exchange Cost I I Rosedale Exchange Cost 
Invoice Number acft dollars I 

24249 1632 $22,039.25 
24291 1503 $6,581.25 

24487 &24466 4887 $109,370.25 
24810 & 24805 3959 $93,655.75 
24924 & 24969 1552 $26,491.00 
25021 & 25023 3998 $45,822.00 
25088 & 25085 3858 $59,841.75 
25191 & 25193 12530 $202,161.00 
25328 & 25331 6536 $109,299.75 
25429&25445 2868 $24,719.50 

acft dollars 

926 $19,298.00 

817 $15,874.00 

803 $7,395.75 

1681 $22,263.75 

Invoice Number acft dollars 

1003 763 $4,959.50 
1013 542 $6,168.00 
1014 2541 $17,205.50 

1015/1016 6801 $38,300.13 

1017/1018 9308 $67,526.00 

43323 $699,981.501 1 4227 $64,831.501 1 19955 $134,159.13 



Kern Delta Water District's Use of Improvement District No. 4's CVC Capacity 
September 2011 through February 2012 

..·• Kern Delta Wh~~li'hlnlir"ough 104 Capacity ii1lY¢~.I;~b~ls)~6* , 

OCt-111?,Fr}~~~iirN~V-11' Dec-11' <"j~'~-~i2' 'Feb-12 Total 

Pump Plant 1 926 394i;:;,'<A:2:3~;1 803 1,681 4,227 

Pump Plant 2 926 394 :';::> :'}:423~1 803 1,681 4,227 

Pump Plant 3 926 258 ;";":'~:413\1 447 1410 3,464 
~ ;.'<'~ ; _~: :.:~<:'_~~~ I 

Pump Plant 4 926 258 .~~;",,,A:n~! 447 1,410 3,464 
:...:.. '~. --. :,' ;: ~i.\--., ;-?

Pump Plant 5 926 258 '::",>;42,~q 447 1,410 3,464 
:~~: .. ~;: ~~'.~~~ ~:~~~~i~;~ 

KDVi~"Yi.~J~y;r&:,A[,,9,L,nft hrough c\t¢J¢,~f~H.E9R:~e)'{;'~ 
Oct-11 ,?ct~,lf<,,;;l Nov-11 Dec-11 Jan-12 Feb-12 Total 

Pump Plant 6 526 128 .:<4·?f;3i;1 340 1,306 4,858 6,386 13,967 

AEWSD TO 392 24 ~ ".';;::~;:,<:~;~! 74 513 4,776 5,77.9 

Sep-11 

';·"""'d;:'FL'c:,·;~.:.".'~",

Sep-11 

KDWD to eve Extension 

Unlined Losses 

134 

10 1~: F?<~5~~ 
266 

29 

793 

67 

4,858 1,610 

337 

8,188 

493 

RT03 124 237 837 

Pump Plant 7 726 4,858 1,273 6,857 

Unlined Losses 66 766 307 832 

RT04 660 4,092 966 5,718 

KCWA Power Invoice No. 24839 25125 25126 NA NA24991 f;~~?~,t~~J
 
Power Amount Billed $19,298.00 $6, 168.00J9rZQ2:!Q.Q;~ $7,395.75 $22,263.75 $0.00 $0.00 

*Pursuant to the Letter Agreement between Improvement District No.4 and Kern Delta Water District dated September 21,2011.
 

**Pending invoice correction from eve.
 
***Pursuant to the Agreement between Improvement District No. wand Kern Delta Water District dated February 25, 2004.
 



INVOICE DATE ••. KERN COUNTY WATER AGENCY 
P:O: BOX 58 

1/13/201212/14/2011
BAKERSFIELD, CA 93302-0058
 
PHONE: 661/634-1400 . FAX: 661/634-1428,
 

INVOICE NO. 24839
 

Kern Delta Water District 0034-1310 

501 Taft Highway 450B-5131 

Ba kersfield, CA 93307 

INVOICE 

IMPROVEMENT DISTRICT NO.4
 

Estimated Power Costs for Kern Delta Water District's Use of
 

Improvement District No. 4's Cross Valley Canal Capacity
 
Pursuant to the Letter Agreement between Improvement District No.4 and Kern Delta Water District dated September 21, 2011.
 

Pumping Delivered Rate
Canal Reach 

Plant of $/of Total Charges 

1 1 926 $3.25 $3,009.50 

1 2 926 $3.25 $3,009.50 

2 3 926 $3.25 $3,009.50 

2 4 926 $3.25 $3,009.50 

2 5 926 $5.00 $4,630.00 

3 6 526 $5.00 $2,630.00 

3,704 $19,298.00 

TOTAL AMOUNT DUE $19,298.00 

\ ~ ~
 
Requested By Prepared By Approved By Approved By 

D ORIGINAL D REMITTANCE. 0 FILE 0 ACCOUNTING 0 NUMERICAL CONTROL 



2/10/2012 

INVOICE DATE DUE DATE . KERN COUNTY WATER AGENCY 
. l ., 

P.O. BOX 58
 
BAKERSFIELD, CA 93302-0058
 1/11/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24991 

Kern Delta Water District 0034-1310 
501 Taft Highway 450B-5131 
Bakersfield, CA 93307 

INVOICE 

IMPROVEMENT DISTRICT NO.4 

Estimated Power Costs for Kern Delta Water District's Use of
 
Improvement District No. 4's Cross Valley Canal Capacity
 

Pursuant to the Letter Agreement between Improvement District No.4 and Kern Delta Water District dated September 21,2011.
 

Pumping Delivered Rate
Canal Reach 

Plant af $Iaf Total Charges 

1 1 394 $3.25 $1,280.50 
1 2 394 $3.25 $1,280.50 
2 3 258 $3.25 $838.50 
2 4 258 $3.25 $838.50 
2 5 258 $5.00 $1,290.00 
3 6 128 $5.00 $640.00 

$6,168.00 

TOTAL AMOUNT DUE $6,168.00 

\~----------

Requested By Prepared By Approved By Approved By 

D ORIGINAL ~.E 0 FILE 0 ACCOUNTING D NUMERICAL CONTROL 



3/16/2012 

INVOICE DATE DUE DATE .KERN GOUNTY WATER AGENCY 
I •• ' 

P.O. BOX 58
 
BAKERSFIELD, CA 93302-0058
 2/15/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25125 

Kern Delta Water District 0034-1310
 
501 Taft Highway 450B-4610
 
Bakersfield, CA 93307
 

INVOICE 

IMPROVEMENT DISTRICT NO.4 

Estimated Power Costs for Kern Delta Water District's Use of
 
Improvement District No. 4's Cross Valley Canal Capacity during November 2011
 

Pursuant to the Letter Agreement between Improvement District No.4 and Kern Delta Water District dated September 21,2011.
 

Pumping Delivered Rate
Canal Reach 

Plant al $Ial Total Charges 

1 1 803 $2.25 $1,806.75 
1 2 803 $2.25 $1,806.75 
2 3 447 $2.25 $1,005.75 
2 4 447 $2.25 $1,005.75 
2 5 447 $2.25 $1,005.75 
3 6 340 $2.25 $765.00 

$7,395.75 

TOTAL AMOUNT DUE $7,395.75 

1:>. "5aV\A.e. '2. \5 '12\~----------
Requested By Prepared By Approved By Approved By 

o ORIGINAL D FILE D ACCOUNTING 0 NUMERICAL CONTROL 



INVOICE DATE DUE DATE .KERN COUNTY WATER AGENCY . ,'" ,

P.O. BOX 58
 
BAKERSFIELD, CA 93302-0058
 3116/20122115/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25126 

Kern Delta Water District 0034-1310 
501 Taft Highway 450B-461O 
Bakersfield, CA 93307 

INVOICE 

IMPROVEMENT DISTRICT NO.4 

Estimated Power Costs for Kern Delta Water District's Use of
 
Improvement District No. 4's Cross Valley Canal Capacity during December 20 II
 

Pursuant to the Letter Agreement between Improvement District No. 4 and Kern Delta Water District dated September 21,2011.
 

Canal Reach 
Pumping 

Plant 
Delivered 

aj 

Rate 
$/aj Total Charges 

1 1 1,681 $2.25 $3,782.25 
1 2 1,681 $2.25 $3,782.25 
2 3 1,681 $2.25 $3,782.25 
2 4 1,410 $2.25 $3,172.50 
2 5 1,410 $2.25 $3,172.50 
3 6 1,306 $2.25 $2,938.50 

Extension 7 726 $2.25 $1,633.50 

$22,263.75 

TOTAL AMOUNT DUE $22,263.75 

~~--- 't>. ~ t·/s· (1-
Requested By Prepared By . Approved By Approved By 

D ORIGINAL _~ D FILE D ACCOUNTING D NUMERICAL CONTROL 



INVOICE DATE . DUE DATE K'ERN COUNTY WATER AGENCY 
P.O. BOX 58 

BAKERSFIELD, CA 93302-0058 09/22/2011 10/24/2011 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24291 

Kern Delta Water District 0053-1 330(PWR) 

501 Taft Highway 5618-4402 

Bakersfield, CA 93307 

Cross Valley Canal 
April 2011 

Estimated power costs for deliveries of Kern Delta Water District Metropolitan Water District SWP 
supplies delivered to the N-2 Siphon as part of an operational exchange for deliveries ofKern County Water 
Agency Member Unit (KCWA MIU) Federal Section 215 deliveries to the Arvin-Edison Turnout on the 
CVC as well as deliveries to the P-Il Turnout as part of an operational exchange with KCWA M/U's for 
Federal Section 215 supplies delivered off the Friant-Kern Canal delivered to the Arvin-Edison Intake 
Canal; adjust for lined losses. 

SWP 
Canal Pumping MWD Pumping 
Reach Plant Volume Rate Costs 

AF $/AF $ 

1 1 1,503 2.25 3,381.75 
1 2 1,422 2.25 3,199.50 
2 3 0 2.25 0.00 
2 4 0 2.25 0.00 
2 5 0 2.25 0.00 
3 6 0 2.25 0.00 

Extension 7 0 2.25 0.00 

TOTAL AMOUNT DUE $6,581.25 

f cXM 
Requested By Prepared By Approved By Approved BydD ORIGINAL REMITTANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



INVOICE DATE DUE DATE 

. P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 

KERN COUNTY WATER AGENCY 

08/3l/2011 09130/2011 

PHONE: 661/634-1400 FAX: 661/634-1428
 

INVOICE NO. 24249
 

Kern Delta Water District 0053-1330(PWR) 

501 Taft Highway WApe~B.p. 
Bakersfield, CA 93307 

Cross Valley Canal 
March 2011 

Estimated power costs for deliveries of Kern Delta Water District SWP Article 21 supplies, Metropolitan 
Water District SWP supplies delivered to the Arvin-Edison Turnout as well as an operational exchange of 
Article 21 deliveries to the North and South Strand Ranch Turnouts for a like amount of Federal supplies 
delivered to River Turnout No.2; adjust for lined losses. 

SWP SWP 

Canal Pumping Article 21 MWD Pumping 

Reach Plant Volume Volume Rate Costs 

AF AF $IAP $ 

1 1 999 1,632 2.25 5,919.75 

I 2 998 1,631 2.25 5,9l5.25 

2 3 762 1,630 2.25 5,382.00 
·2 4 182 1,629 2.25 4,074.75 

2 5 77 1,626 2.25 3,831.75 

3 6 8 1,617 2.25 3,656.25 

Extension 7 0 0 2.25 0.00 

TOTAL AMOUNT DUE	 $28,779.75 

OF THE $28,779.75	 K.D.W.D. PAID $6,740.50 

BANKING PAID $22,039.25 

---r
• 
Requested By Prepared By	 Approved By Approved By 

D ORIGINAL REMITTANCE 0 FILE D ACCOUNTING D NUMERICAL CONTROL 



• •• 

_________,,,,,,,;~055-1100 

501 Taft Highway 580B-4430 

Bakersfield, CA 93307 020A-5103 

0102-1100 

Kern Delta Water District 

Cross Valley Canal 
August 2011 

Early implementation conveyance fees in the Cross Valley Canal for delivery of Kern Delta Water District deliveries of 
Metropoitan WD State Water Project supplies to Arvin-Edison WSD and Rosedale Rio-Bravo WSD as well as an operational 
exchange of Kern County Water Agency Member Units' Lower River water supplies; adjusted for lined losses. Kern Delta 
Water District State Water Project Table A supplies were delivered to the Section 4 Turnout as part of an operational exchange 
with Semitropic WSD Lower River supplies ofthe Kern River Channel. 

Kern River 

KDWD MWD Operational Conveyance 

SWP SWP Exchange Costs 

Reach Volume Volume Volume Total Total 

AF AF AF $/AF $ 

[1] 

1 208 4,887 o 1.00 5,095.00 

2 208 4,880 750 1.00 5,838.00 

3 o 2,817 1.00 2,817.00 

...--....;.....:..---/--~'R'P6 ~ 5\\ bOO Total Amount Due 13,750.00 

5' ~J'O 0 ()-_ ))\0 5 ""2>0 \) U)~ 
.\'J\~<6.D ~ 

TOTAL AMOUNT DUE I-$--------~~ 

'=~~~ ~~{,( WATER B.P.
 
--J( 

/ Requested By Prepared By Approved By Approved By 

171 nRI~It-JAI n Rl=fIl1ITTAt-Jrl= n 1=/1 1= n Arrnl INTINr, n Nt JMERICAL r,ONTROI 

KERN' COUNTY WATER AGENCY 
P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 
PHONE: 661/634-1400 FAX: 661/634-1428 

DUE DATE 

1112212011 12/2212011 

INVOICE NO. 24487 

ill lE© lE ITWlli:@' 
NOV 2 8 2011 Jjj) 



INVOICE DATE DUE DATE,KERN COUNTY WATER AGENCY 
P.o. BOX 58
 
BAKERSrc'JELD, CA 93302-0058
 011111201212/12/20 II 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24810 

Kern Delta Water District 0055-1100 

501 Taft Highway 580B-4430 

Bakersfield, CA 93307 020A-5103 

0102-1100 

Cross Valley Canal 
September 2011 

Early implementation conveyance fees in the Cross Valley Canal for delivery of Kern Delta Water District deliveries of 
Metropoitan WD State Water Project supplies to Arvin-Edison WSDand Rosedale Rio-Bravo WSD as well as an 
operatibnal exchange ofKern County Water Agency Member Units' Lbwer River water supplies; adjusted for lined 
losses. Kern Delta Water District State Water Project Table A supplies were delivered to the Section 4 Turnout as part 
ofan operational exchange with Semitropic WSD LowerRiver supplies of the Kern River Channel. 

MWD Conveyance 

SWP Costs 

Reach Volume Total Total 

AF $/AF $ 

[I] 

1 3,959 1.00 3,959.00 

2 3,952 1.00 3,952.00 

3 3,280 1.00 3,280.00 

Total Amount Due 11,191.00 

TOTAL AMOUNT DUE 1$ 11,191.00 I 
[I] Conveyance Fee S1.00 per Reach. 

---zt cPf1vl
 
Requested By Prepared By Approved By Approved By 

D ORIGINAL [] REMITTANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



Directors: 

Ted R. Page 
Division I 

Terry Rogers
 
Vice President
 

Division 2
 

Randell Parker
 
Division 3
 

Michael Radon
 
President
 
Division 4
 

Adrienne J. Mathews
 
Division 5
 

William W. Van Skike
 
Division 6
 

Gene A. Lundquist
 
Division 7
 

James M. Beck
 
General Manager
 

Amelia T. Minaberrigarai
 
General Counsel
 

(661) 634-1400
 

Mailing Address
 
P.O. Box 58
 

Bakersfield, CA 93302-0058
 

Street Address
 
3200 Rio Mirada Dr.
 

Bakersfield, CA 93308
 

December 12, 2011 

Mr. Mark Mulkay 
Kern Delta Water District 
501 Taft Highway 
Bakersfield, CA 93307 

Re:	 Estimated power and conveyance invoices for September 2011; Cross Valley 
Canal Water Balance Summaries for September 2011 

Dear Mr. Mulkay: 

Enclosed are the above referenced documents for your records and remittance. If
 
you have any questions or require further information, please call me at (661) 634

1491.
 

Sincerely, 

~--~ 
Water Resources Planner 
Kern County Water Agency 

Enclosures 

WATERS.P.
 



INVOICE DATE DUE DATE . 

P.O.80X58 
BAKERSFIELD, CA 93302-0058 

, KERN 'COUNTY WATER AGENCY 

11/22/2011 12/22/2011 

pHONE: 661/634-1400 FAX: 661/634-1428
 

INVOICE NO. 24466
 

Kern Delta Water District 0053-1330(PWR) 

501 Taft Highway -------- ~56IB-4402 

Bakersfield, CA 93307 

Cross Valley Canal 
August 2011 

Estimated power costs for deliveries of Kern Delta Water District Metropolitan Water District SWP 
supplies delivered to Rosedale Rio-Bravo WSD and Arvin-Edison WSD as well as an operational exchange 
delivery with Kern County Water Agency Member Units' (750 at) delivered to the Section 4 Turnout; adjust 
for lined losses. Kern Delta WD also delivered their own SWP Table A supplies (303 at) to River Turnout 
No. 1 as part of an operational exchange with Semitropic WSD for Semitropic WSD Lower River supplies 
delivered to Kern Delta WD off the Kern River Channel. 

MWD KDWD 

Canal Pumping SWP SWP Pumping 

Reach Plant Volume Volume Rate Costs 

AF $/AF $ 

1 1 t%.:883 20i/ 3.25 16,545.75 

1 2 4,880 208 3.25 16,536.00 

2 3 4,877 208 3.25 16,526.25 

2 4 4,357 208 3.25 14,836.25 

2 5 4,354 o 5.00 21,770.00 

3 6 2,813 o 5.00 14,065.00 

Extension 7 o o 5.00 ---- 0.00 

\)~ 
TOTAL AMOUNT DUE $100,279.25 ) 

0'1 00 .- SLfbOtt
l\ 0 .I 

q (plj \~') ,d-5 - L\OSLJ() 

~ WATER B.P. 
~--.. \~(r..f((( 

-.L Requested By '~lT.7----_--J Approved By Approved By 

II I ORIr,INAI n RFMITTANr.F FILE D ACCOUNTING D NUMERICAL CONTROL 



Cross Valley Canal 
August 2011 Deliveries - Gross AF 

Deliveries by Turnout: 
N-2 Siphon 

Rosedale Rio Bravo Turnout No. I 
.Strand Siphons 

North Strand Ranch Turnout 
South Strand Ranch Turnout 
Kern Water Bank P-II Turnout 
Nord Siphons 
Section 4 Turnout 
River Turn\>ut No. I 
Rosedale Rio Bravo Turnout No.2 
River Turnout No.2 
Arvin-Edison Turnout 
Lined Losses - Pools 1-6 
Unlined Losses - Pool 7 
River Turnout No.4 to River 
Calloway Turnout 
Henry C. Garnett Treatment Plant 
Cawelo Pump Station 'A' 
Unlined Losses - Pool 8 ' 

Total 

Deliveries by Turnout/Owner: 
N-2 Siphon . 

Improvement District No.4 
Kem County Water Agency 
Kern-Tulare WD ~ KCWA M/U 
Lower Tule River 10 - KCWA M/U 
Pixley 10 - KCWA M/U 

Rosedale-Rio Bravo Turnout No.1 
Rosedale-Rio Bravo WSD - AEWSD 
Rosedale-Rio Bravo WSD - KDWD 

Strand Siphons 
Improvement District No.4 
Kem County Water Agency 
Kern-Tulare WD - KCWA M/U 
Lower Tule River 10 - KCWA M/U 
Pixley ID - KCWA M/U 

Nouth Strand Turnout 
Kern County Water Agency 
Kem-Tulare WD - KCWA M/U 
Pixley 10 - KCWA M/U 

South Strand Turnout 
Kern County Water Agency 
Kern-Tulare WD - KCWA M/U 
PiXley 10 - KCWA M/U 

Kern Water Bank P-ll Turnout 
Improvement District No.4 
Kem County Water Agency 
Kern-Tulare WD - KCWA M/U 
Lower Tule River 10 - KCWA M/U 
Pixley 10 - KCWA M/U 

Nord Siphons 
Improvement District No.4 
Lower Tuie River ill - KCWA M/U 

Section.4 Turnout 
Improvement District No.4 
Kern County Waler Agency 
Kern Delta Water District 
Kern-Tulare WD - KCWA M/U 
Lower Tule River 10 - KCWA M/U 
Pixley 10 - KCWA M/U 

River Turnout No.1 
Improvement District No.4 
Kern County Water Agency 
Kern Delta Water District 
Kern-Tulare WD - KCWA M/U 
Lower Tule River 10'- KCWA M/U 
PixleylD - KCWA M/U 

Rosedale Rio Bravo Turnout No.2 
Kern County Water Agency 
Kern Delta Water District 
Kern-Tulare WD - KCWA M/U 
Pixley 10 - KCWA M/U 

River Turnout No.2 
Kern County Water Agency 
Kern-Tulare WD - KCWA M/U 
Pixley 1D - KCWA M/U 

Arvin-Edison Turnout 
Arvin-Edison WSD (Existing) 
Arvin-Edison WSD (New) 
Cawelo WD - AEWSD 
County ofFresno - AEWSD 
County ofTulare - AEWSD 
Hills Valley 10 - AEWSD 
Improvement District NO.4 
Kern COlmty Water Agency 

. Kern Delta Water District 
.._,.., .--'. , ... -Kern-TulareWD- KCWAM/U 

Lower Tule River ill - KCWA MlU 
PiXley 10 - KCWA MlU 
Tri-Valley WD - AEWSD 

Lined Losses - Pools 1-6 
Arvin-Edison WSD (New) 

. Cawelo WD - AEWSD 
Improvement District NO.4 
Kem County Water Agency 
Kern Delta Water District 

Unlined Losses· Pools 7 
Improvement District NO.4 

River Turnout No• .4 
Improvement District NO.4 

Calloway Turnout 
CaweloWD 

Cawelo Pump Station 'A' 
CaweloWD 

Henry C. Garnett Treatment Plant: 
Improvement District NO.4 

Unlined Losses - Pools 8 
Improvement District No.4 

Total . 

Existing Participant Deliveries 
New Participant Deliveries . 

887 
1,936 
2,694 

726 
726 
518 

4,244 
442 

2,813 
607 

2,601 
323 
237 

. 

48 
II 
17 
29 
21 

355 _ 

5,121_ 

Points ofEntry 

CVClFriant-Kem Pionner 
Intertie Inlet 
CVP KR 
(AF) (AF) 

-
-
-
-
-
. 
-
-
-

750 -
-
-

-
-
-
-
-

I -

KCWAArmco 
Reverse 

SWPExch. 
(AF) 

-

-
-
. 
-
-
-
-
-

-
-
-
-
-

3,959 
-
-

CVC 
Total 
(AF) 

1,204 
5,066 
2,287 
2,507 

742 
2,420 

339 
5,514 
3,136 
2,987 
1,277 

18,754 
126 
355 

5,121 
2,747 
3,959 

742 
292 

750 3959 59575 

750 

3,959 

I I 3,959 II 

3,959 

3,959 

35 
271 
564 

21 
313 

4,303 
763 

86 
503 

1,057 
52 

589 

531 
1,248 

728 

165 
371 
206 

473 
359 
822 
290 
476 

211 
128 

147 
1,031 

516 
2,360 

89 
1,371 

173 
539 
208 

1,316 
105 
795 

191 
2,287 

332 
177 

299 
640 
338 

887 
1,936 
2,694 

726 
726 
518 

4,244 
442 

2,813 
. 607' 

'2,601 
323 
237 

48 
11 
17 
29 
21 

355 

5,121 

2.747 

742 

3,959 

292 

59,575 I 

14,693 
44,882 
59,575 

--_.- --_. --~-

ShadingdenolesjoTwordjlolV deliveries based 011 each point ajentry ;nlO the eve: _/ _denotes pools / pump plants utilized (forfont/an/flow). 



Kern County Water Agency 
Cross Valley Canal - Tupman Turnout Water Balance 

Nov~mber 22. 201 1 State Water Project Deliveries 
2:0gPM

Month of AU/Just 2011 
Subject to Adjustment 

Reach 1 Reach 2 Reach 3 T Extensi.r)n
Pool , -" Pool 3 " PoolS Pool 7 

North So"" 
eve N-' eve RRB 1 Strand Strand Strand KWBP-l1 eve Nord Seetion4 eve RTO 1 eve RRB2 RTo 2 eve AEWSD KTWD Un~ned RT03 RTQ4 Unlined CabHay Cawelo TIOLosses 5i han losses Tumout Siohons Turnout Turnout Turnout losses Si hans Puma Losses Turnout Losses Turnout Tumout Losses T.O. Si hens losses River Turnout los~e:s TU'llout PSA TotalDate SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SW? SWP SWP SWP SWP

I 1 a a 30 25 58 " 25 a a 'a 1 220 a 100 a a 62 a 7 a 100 , 115 a 8612 a a 1 31 a 60 " 0 a a '0 a 224 a 105 a 1 '0' a 7 0 " 6 121 , 8843 , a a 30 a 55 19 a 1 a '0 a 230 1 103 a a la' a 7 0 93 6 125 25 "54 a a 0 63 a 46 17 a a 0 90 I 197 a 48 a 0 207 a 6 a 73 5 ' 125 25 '035 1 a , 87 a 46 18 a a 0 '0 a 122 a a a , 283 a 6 0 57 5 123 25 8656 a 0 a '0 a 48 19 a a a '0 a 121 1 a a a 287 a 6 0 55 5 126 25 8737 . 1 a a '0 a 55 19 a 1 0 '0 1 ,OS a a a , 299 a 6 0 55 5 125 25 8788 0 a a '0 a 57 20 a a a 'a a 105 0 a a 0 2'7 a 6 0 55 5 123 25 873, 0 a 1 '0 a 58 19 0 0 a '0 a '0' 1 a a , 296 a 6 a 55 5 122 25 87810 I a a 90 a 55 20 a a a '0 I 103 0 a a a 301 a 6 0 54 5 121 25 87211 a a a '0 a 58 20 a 1 a '0 a 45 a 7 a a 307 a 6 a 54 5 "' 25 82712 1 0 1 90 a 52 18 63 a a 'a a a 1 20 a I 357 a 6 a 85 5 40 22 85213 a 3' 0 '0 46 52 18 71 a a '0 
, a a 21 a a 345 a 6 a lOa 5' 0 22 89814 1 50 a 'a 60 56 20 71 0 0 90 a a a 10 a I 326 a 6 a 102 5 0 22 "015 0 51 0 86 60 54 20 43 1 0 '0 a a I 0 a a 379 a 6 a 101 5 , 0 21 91816 1 49 1 77 61 56 20 36 0 a '0 1 a a 7 a a 400 a 6 a 8' 5 ' 0 22 92'17 a 4' a 79 61 56 20 32 0 0 69 a 0 0 12 a , 400 a 6 0 70 5 0 22 '0218 a 48 a 86 61 58 17 30 0 a 'a a a , 15 a a 395 a 6 a 71 5 0 , 89219 1 49 1 '0 60 68 10 30 1 a 90 1 a a 24 a a 400 a 6 0 " 5 0 a '0520 a 14 a 'a 61 70 10 29 0 a 8' a a a 48 a 1 397 a 6 a 70 5 0 a 8'0

" a a a 90 62 28 8 40 a a 8' a a 1 55 37 a 376 a 6 0 100 4 0 a 89622 1 a a 90 61 a a 52 a a 8' 1 a 0 55 62 1 399 a 5 a 110 4 a a 93023 a a 1 91 6' a a 52 1 a 8' a 0 a 55 61 a 386 a 5 0 88 4 0 a 8'424 1 a a 91 61 a a 52 a 0 90 a a 1 56 62 a 375 a 5 a 95 4 0 a "325 0 a 0 91 60 10 0 65 a a 89 1 a 0 55 61 , 347 a 5 0 116 4 0 a '0526 a 33 1 91 60 18 a 56 a 14 90 a 0 0 55 61 a 327 a 5 a 115 4 0 a 93027 1 51 a 90 59 18 a 63 1 31 90 a a 1 56 5' a 291 a 5 a 94 4 0 a 914
28 a 46 a '0 59 

" 
a 101 a 31 8' 

, a 0 55 58 1 255 . a 5 a 89 4 0 a '0329 a 45 a 91 59 18 a 106 a 31 8' a a a 55 60 a 237 a 5 a 88 4 0 a 88830 1 46 , 90 58 18 a 101 a 31 8' a a 1 56 62 1 258 a 5 a '0 4 0 a 912
31 a 45 a '0 58 17 a 102 1 33 89 , a a 55 61 a 248 a 5 0 90 4 0 a 899

eFS 13 607 , 2.554 1.153 1,264 374 1220 8 171 2,780 11 1,581 10 1,128 644 12 9,455 a 179 0 2,582 147 1,385 374 27,661AF 26 1,204 18 5,066 2.267 2.507 742 2.420 16 339 5,514 22 3.136 20 

149 266 

'47
041 67' ,62105' 2311 II' 1 ' 10' I " 1 I /555 

[4) ,I I ' ,'77.. '93 ' , " 
117 " 

111 . 

13~1 ' II ' , 2til, 141.' 31/ 
100

1 I I 220 
38· 100 3n 608 
'. 711 

NOTES; 

503 

71 ',I :,::
 
.. ml I, 1 607 

45 
281 ,I, ,'60 

66g 

section .4 eveN"'d RTO 1 eve RRB2 RTO 2 eve AEWsD KTWD Unffned RT04RTO 3 canow<:Jy CaweloUnlined TlO pumpSi hans losses Turnout losses Tumout Twnout losses T.O. Siohons Losses River Tumout Tt.mout PSALoss@s Total,5 8 12 7.817 12,1681.117'2 2 1,012 1 149 3,842455 140 766 1 2.232 
234 

1 2 2 3 2,747 742 3,50023633' 3 278 3 5.1214 6,845 355 14,440292750 4 303 3 2,237 4 4,092 8,166467 60 128 1.8481,864 2 1,343 2 5,699, 625 1 234 2,737
5,51 4339 22 3,136 20 2.237 1,277 24 16.754 5.121 2,7470 742 54,6660 355 292 

(1) Kern County Water Agency Member Units' made deliveries or Federal Section 21S supplies utillzlng Lower·Tule RI~r Irrigation District, PIxley Irrigation District and Kern·Tulare Water D1SLict capacities per long.term agreements which allow ror KCWA M/U's to utilize unused capacities,
 
[2J Deliveries or Kern Delta WD Metroplltan SWP supplies (750 an to the Sectlon 4 Turnout were made to the Kern County Water Agency Member Units as part of an operatlonal exchange of K.CWA M1U Lower River supplies CVC PoolS through the Pioneer Inlet (which was then delivered by Kern Delta WD to Rosedale Turnout No.2).
 
(3J Deliveries or Kern Delta WD SWP Table A supplies {303 an to the River Turnout No.1 were made to Semitroplc WSD as part 01 an operational exchange or Semltroplc WSD Lower Rlv(:r SlJPplles delivered to Kern Delta WD off the Kern River Channel In Augus12011.
 
(.4J Deliveries of KCWA MU water to Buena Vista WSD at the North and South Strand Ranch Turnout (3,015 an were part of an operational er::change with Buena Vista WSD Kern River suppU~ delivered 10 the Berrenda Mesa and Pioneer Projects off the Kern River Channel.
 
(5] Deliveries by Semltroplc WSD to the Section 4 Turnout (~S an were part of an operational er::change with KCWA MJU Lower River water delivered off the Kern Rivet Channl!lto the PIOnetr Project (US at).
 

eve N-2 
Losses Sinhon 

Annn Edison WSD 8 
aelridgeWSD 3 300 
Berrenda Mesa WD 1 82 
i3uem1 Vista WSD 
CaweloWD 2 
tin'p;ovement District No, 4 3 56 
Kern DeltaWD 4 
to'5tj·mrswD 297 
Sernitropic WSD 4 76 
VinieelRidae - MaricoDa WSD 1 3'3 
Total 26 1.204 

eveeve RRB 1 

Turnout 

Strand 
Si hans 

Strand 
Turnout 

' Strand 

TUfnoul 
KWBP·l1 

Turnout 
4,303 

763 

536 
132 

138 

589 
218 
674 

210 
151 
234 

30 
1.427 

455 

296 
381 

65 

212 
123 

763 

212 
758 
352 

5,066 2.287 2,507 742 2,420 

LossesLosses 
6 
2 

1 
2 2
 
3
 3 

3 2
 
1
 

18
 '6 



Kern County Water Agency 
Cross Valley Canal - Pioneer Canal Inlet Water Balance 
Kern River Deliveries November 22, 2011 
Month ofAugust 2011 9:06AM
Subject to Adjustment 

Reach 1 Reach 2 Reach 3 

I 
Pool 3 .,J,: Pool 4 --

I 
Pool 1 "00 .... Pool? Pool 8 

California North South KWB 
System

Aqueduct eve eve Strand Strand Strand P-11 eve Section 4 Nord eve eve eve AEWSO Unlined Unlined Calloway 104 Loss!
Date KR Losses Losses RRB 1 Si hans Turnout Turnout Turnout Losses TLimout Si hons Losses Losses RRB2 Losses , Turnout ' Losses Losses Turnout WTP Stora e 

1 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 0 0 0 0 0 0 29 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 0 O. 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0 0 0 34 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0
15 0 0 0 0 0 .0 0 0 0 0 0 0 0 58 0 0 O' 0 0 0 0 
16 0 0 0 0 0 0 0 0 0 0 0 0 0 48 0 0 0 0 0 0 0 
1? 0 0 0 0 (j 0 0 0 0 0 0 0 0 43 0 0 0 O. 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 
19 O. 0 0 0 0 0 0 0 0 0 0 0 ,0 35 0 0 0 0 0 0 0
20 O' 0 0 0 0 0 0 0 0 0 0 O· O' 8 0 0 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 0 O' 0 0 0 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26 0 0 O' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 O' 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0 0 0
30 0 0 O· 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 
31 . 0 0 O' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I eFS 

II 
0 I 0 O· 0 0 0 0 0 0 0 0 0 0 378 0 0 0 0 0 0 0

AF 0 0 0 0 0 0 0 0 0 0 0 0 '0 750 0 0 0 0 0 0 0 
. . ..,f_ 750 

!!'1"'W&±±A¥.*+¥:~;;-=JL·::~ ;':i!~:E~;~_,,!~r~~;~:J!~~·:~_=-~'"2~·E.-:L.]J~~f;=-<!-f:i::o'--;~;:-:~=1I! ...~~~I~a~~~~_':[ZX'~:=-'B!0r:~~~~~~:~~C:::~~!@~:~~~-D:L~~~L~-:~';!~:: ~=~!.'l,"&'~:~~~G=-~!-:-~~:::·.;·........~li
ITotal . ". II" 0 II .' 0 I 0 I 0 I 0 I 0 ,.' 0 I 01 0 10 I 01 0 I 0 1'0 ': nroT\li 0 J~ -0 J 
NOTES: 
[1] Deliveries of Kern County Water Agency Lower River supplies in CVC Pool 5 to Kern Delta WD are part of an operational exchange of KCWA M/U Lower River supplies for Kern Delta WD SWP supplies delivered in forward flow to the Section 4 Turnout. 

mailto:ZX'~:=-'B!0r:~~~~~~:~~C:::~~!@~:~~~-D:L~~~L~-:~';!~::~=~!.'l,"&'~:~~~G


INVOICE DATE DUE DATE KERN COUNTY WATER AGENCY 
t ... ••• • 

P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 1211 2/20 II 0I/II/2012 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24805 

Kern Delta Water District 0053· 1330(PWR) 

501 Taft Highway 561B-4402 

Bakersfield, CA 93307 

Cross Valley Canal 
September 2011 

Estimated power costs for deliveries of Kern Delta Water District Metropolitan Water District SWP 
supplies delivered to River Turnout No.2 and 3, Rosedale Rio-Bravo WSD and Arvin-Edison WSD; adjust 
for lined losses. 

MWD 

Canal Pumping SWP Pumping 

Reach Plant Volume Rate Costs 

AF $/AF $ 

1 1 3,955 3.25 12,853.75 

1 2 3,952 3.25 12,844.00 

2 3 3,950 3.25 12,837.50 

2 4 3,946 3.25 12,824.50 

2 5 3,940 5.00 19,700.00 

3 6 2,281 5.00 11,405.00 

Extension 7 0 5.00 0.00 

TOTAL AMOUNT DUE $82,464.75 

\.~-----------

Requested By Prepared By Approved By Approved By 

D ORIGINAL REMITIANCE D FILE o ACCOUNTING D NUMERICAL CONTROL 



Cross Valley Canal 
September 2011 Deliveries - G~oss AF 

\. 

.---- -- -

Deliveries by Turnout: 
N-2 Siphon 
Rosedale Rio Bravo Turnout No. 
Strand Siphons 
North Strand Ranch Turnout 
Kern Water Bank P-II Turnout 
Nord Siphons 
Section 4 Turnout 
River Turnout No. I 
Rosedale Rio Bravo Turnout No.2 
River Turnout No.2 
Arvin-Edison Turnout 
Lined Losses - Pools 1-6. 
River Turnout No.3 to River 
Unlined Losses - Pool 7 
Henry C. Garnett Treatment Plant 

Total 

Deliveries by. Turnout/Owner: 
N-2 Siphon 

CaweloWD 
Improv~mentDistrict No.4 
Kern County. Water Agency. 
Kern-Tular~ WD - KCWA MIU 
Lower Tule River 1D." KCWA MIU 
Pixley.·1D - KCWA MIU . 

Rosedale-Rio Bravo 'Turnout No.1 
Kern County. \vater Agency. 
Kern-Tulare WD - KCWA MIU 
Lower Tulo River ID - KCWA MIU 
Pixley. ID -KcwA MIU 
Rosedale-Rio Bravo WSD 
Rosedale-Rio Bravo WSD - AEWSD 
Rosedale-Rio Bravo WSD - KDWD 

Strand Siphons 
Improvement District No.·4 
Kern County. Water Agency. 
Kern-Tulare WD - KCWA MIU 
Lower Tule River ID - KI2WA MIU 
Pixley. ID - KCWA MIU 

Nouth Strand Turnout 
Kern County.·Water Agency. 
Kern-Tulare WD - KCWA MIU 
Lower Tule River ID - KCWA MIU 
Pixley.·1D - KCWA MIU 
.Rosedale-Rio Bravo WSD 

Kern 'Water Bank P-ll Turnout 
CaweloWD 
Improvement District No.4 
Kern County. Water Agency. 
Kern-Tulare WD - KCWA MIU 
Lower Tule River ID - KCWA MIU 
Pixley. ID - KCWA MIU 

Nord Siphons 
Improvement District No.4 
Kern County. Water Agency. 
Kern-Tulare WD , KCWA MIU 
Lower Tule River.ID' KCWA MIU 
Pixley. ID • KCWA MIU 

Section 4 Turnout 
Improvement District NO.4 
Kern County. Water Agency. 
Kern-Tulare WD - KCWA MIU 
Lower Tule River ID - KCWA.MIU 
Pixley..lD - KCWA MIU 
Rosedale-Rio Bravo WSD 

'River TurnouiNo. 1 
CaweloWD 

Cawelo WD - AEWSD 
Improvement District No.4 

. Improvement District No.4 - AEWSD 
Kern County. Water Agency. 
Kern-Tulare WD - KCWA MIU 
Lower Tule River ID - KCWA MIU 
Pixl~y. ID - KCWA MIU 

Rosedale Rio Bravo Turnout No, 2 
Cawelo WD - AEWSD 
Improvement District No.4- AEWSD 
Improvement District No.4 - KDWSD 
Kern County. Water Agency. 
Kern Delta Water District 
Kern-Tulare WD· 'KCWA MIU 

.Pixley. ID - KCWA MIU 

Rosedale-Rio Bravo wim -KDWD 
River Turnout No.2 

Cawelo WD - AEWSD 
Improvement District No.4 - KDWSD 
Kern County. Water Agency 
Kern Delta Water District 
Kern-Tulare WD - KCWA MIU 
Lower Tule River ID - KCWA MIU 
Pixley. ID - KCWA MIU 

Arvin-Edison Turnout 
Arvin-Edison WSD (Existing) 
Min-Edison WSD (New) 
Cawelo WD - AEWSD 
County. of Fresno - AEWSD 

---.----- ~Co1Jh15'-of't:ulare·'-AEWSD-~ 

Hills Valley. 1.0 - AEWSD 
Improvement District 1'l0. 4 • AEWSD 

Improvement District No..4 • KDWSD 
·Kern County. Water Agency. 

Kern Delta Water District 
Kern-Tulare WD - KCWA MIU 
Pixley. 1D - KCWA MIU 
Tri-Valley. WD - AEWSD 

Lined Losses - Pools 1-6 
Arvin-Edison WSD (New) 

CawelO WD - AEWSD 
Improvement District No.4 
Kern County. Water Agency. 
KemDeltaWater District 
Rosedale-Rio Bravo WSD 

Unlined Losses - Pools 7 
Improvement District No.4 
Kern Delta Water District 

River Turnout No.3 
Improvement District No.4 
Kern Delta Water District 

Henry. C. Garnett Treatment Plant: 
Improvement District No.4 

Total . 

Existing Participant Deliveries .
 
New Participant Deliveries .
 

Tupman' 
T/O 
SWP 
(AF) 

2,366 
5,109 
3,142 
1,666 
3,759 
1,825 
5,100 
8,257 
2,148 
5,288 

10,332 
124 

1,212 
121 

-
50449 

67 
71 

370 
917 
439' 
502 

34 
74 
38 
22 

3,021 
1,608 

312 

206 
480 

1,182 
628 
646 

226 
629 
320 
342 
149 

887 

1,945 
2,049 

726 
'-""-12 

518' 
so' 

392 
463 

1,895 
290 
154 
237 

39 

12 
9 

33 
27 
4 

46 
75 

627 
585 

L-~50::::,44~9:----I1 

40,078 
10,371 
50,449 

Points of Entry 

CVClFriant-Kern 
Iniertie 
CVP 
(AF) 

-
-
-
-

-
-
-
-

-

Pionner 
Inlet 
KR 

(AF) 

-

-
-

-
. 
-
-

KCWAAnnco 
Reverse 

SWPExcb.. 
(AF) 

-
-
-
-

-

-
-

3709 

CVC 
Total 
(AF) 

2,366 
5,109 
3,142 
1,666 
3,759 
1,825 
5,100 
8,257 
2.148 
5,288 

10,332 
124 

1,212 
121 

3709 
- 3709- 54 158 

3709 

IL. II---' 1I 3,709 I I 

3,709 

3,709 

67 
71 

370 
917 
439 
502 

34 
74 
38 
22 

3,021 
1,608 

312 

206
 
480
 

1,182
 
628
 
646
 

226 
629 
320 
342 
149 

69 
759 
372 

1,052
 
878
 
629
 

425 
196 
494 
438 
272 

131
 
679
 

1,706
 
811
 
936
 
837
 

3,477
 
856
 
637
 

6
 
530
 

1,216
 
870
 
665
 

771 
6 

184 
89 

660 
136 
72 

230 

174 
216 
682 
991 

1,682 
620 
923 

887 
1,945 
2,049 

726. _ 
726 
518 
50 

392 
463 

1,895 
290 
154 
237 

39 

12 
9 

33 
27 
4 

46 
75 

627 
585 

3709 

54,158 I 

43,787 
10,371 
54,158 

Shoding denoles[orwardjlow deliveries bosed Off each point ofentry into the eve,' _/_denates pools / pump plontsutilized ({or fOfli'DI'djlOMl), 

12)12f'201111:18AM 

n 



Cross Valley Canal : -T~;;;';; Turnout Water Balance 
Ststo Wstor ProJo.t Dollvo"o, ' 
Month of S8Dtember 2011 
subject to Ad'Ju.tmenl 

Pool 1 Pool 3 

Rueh2 

PoolS 

18 
19 
20 

21 
22 
23 
24 
25 
28 
22 
25 

Data 

1 
2 
3 
4 
5 
5 
7 
5 
9 
10 
11 
12 
13 
14 
15 
18 
17 

eve 
LacuQ 
SWP 

1 
o 
1 
o 
1 
o 
1 
o 
o 
1 
o 
1 
o 
1 
o 
1 
o 

48 ., 
.7 

47 

N-2 
Si hen 
SWP 

46 
47 
46 
48 
45 
47 
47 
46 
47 
46 
46 
48 
454. 
464. 
47 

eve 
Loase. 
SWP 

1 
o 
o 
1 
o 
o 
o 
1 
o 
o 
1 
o 
o 
o 
1 
o 
o 

RRB 1 
Turnout 
SWP 

90 
90 
90
.9 
89 
90 
90 
B9 
90 
87.9 
.9 
90 
90 
90 
91 
91 
91 

9' 
91 
91 
92 
3' 
15 
91 
90 
91 
90 
91 
90 

eve 
let;.ea. 
SWP 

o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 
o 
1 
o 
o 

Nord 
5 two.. 
SWP 

33 
33 
33 
34 
3J 

34 
34 
33 
34 
,33 

32 
32 
32 
31 
31 
31 
31 
31 
31 
31 
31 
31 
15 
17 
39 
31 
32 
32 
32 
13 

RYO 1 
Turnout 
SWp 

0 
0 
0 
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SWP SWP 
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1 2" 
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1 211 
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December 12, 2011 
11:18AM 
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 SWP 
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o 
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NOTES: 
(1) K.m County Watw Agllncy M.mbe:r UnIts' made dellverl". of Fe~eral SlIcllon 215 luppl/II utilizing Lower-Tute ftlver Irrigation Dllrrlct, PIXley IrrlgaUon Dlattlct and Kern·Tull1r. Wiler DllStrlct capacmu perlong·term ag"ementlS which allow for KCWA MfU'1 to utilize unuled ClPllclU... 
(2) De:llvertta of Arvln-edllon WSD and "'ltrn Dilts WO MWD SWP rabl. A lSupplle. to River TurnClut No.1 and 2 we,e dellvl"d to tM City of Balleraneld In lieu of ROlSedale Rio-Bravo WSD al part of an exchange to accommodate the City of Bak.rafleld Weat,lde Parllway Project Impact' 

to Resedat. Rlo-Br.vo wsn l:onveyanc. 'al:lIltlu, The,. dellverlel·wl.tl be: paid bad, by the City ro Rondat. Rlo-Bra'lo WSD. 
[31 De:l1v.,les or CawalO WO ewp Tsb" Asupplies dell'le"d 10 the-!(We w~ transrerred to Belrldge wsn a5 part or en u~nge of 4,ooO.t of.841lrldge WSD Feder.1 ,uppnes .dellve"d otrtl'lO F,lsnt·Kern Canal!o Cawelo WD, 

C.w.IoWD . 
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cve N-2 cve RRB 1 Strand Strand Strand KWB P·11 CVC Nord $eclion 4 cve RTO 1 eve RRB 2 RTO 2 CVC AEWSD KTWD Unlined RTO 3 RTO 4· Unlfnoo calloway 
LosslPs S!Dhon LosslPS Turnout gJoho"" furnoul Turnout Turnr:'lu Lot'l!lsl> 51 hom'! Puml) LO!!I"l"l'l Tu nout loc;,l's Tl.om~lt T'J:-T'oellt LC'llces T,O S~imns' LO:Js% Rjwr Tumou LOll'!'1l9 Turnout 

;.:~+;'";:~."7'H ·,~i;. ·-r~~b 1'.,.'.. .:g .... ~ g ~ I ... ,:~:! g : :6 \. . "~ 
...'" 0 i):~. ;'r :::....~ ~:;' .. " ,... ~ .,.. ..:. ~;, ~ ~ ;~. -'" .: ..,

2 67 . 1 0 P 0 0 69 1 0 0 2 3:4n 6 ' 0 0 0 0 . 0 a 0 0 0 

26 2.3M 18 5,109 3,142 1666 0 :3,759' 14 1,825 5,100 20 a 257 22 2,148 5,288 24 10,332 a 121 1.212 ~ ~ 
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INVOICE DATE . DUE DATE 

·'P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 

KERN COUNTY WATER AGENCY 

01/06/2012 02/06/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24924 

Kern Delta Water District 0053-1330(PWR) 

501 Taft Highway 561B-4402 

Bakersfield, CA 93307 

Cross Valley Canal 
October 2011 

Estimated power costs for deliveries of Kern Delta Water District Metropolitan Water District SWP 
supplies delivered to River Turnout No.2 and 3, Rosedale Rio-Bravo WSD and Arvin-Edison WSD; adjust 
for lined losses. 

MWD
 
Canal Pumping SWP
 Pumping 
Reach Plant Volume Rate Costs 

AF $IAF- $ 

I I 1,551 3.25 5,040.75 
I 2 1,550 3.25 5,037.50 
2 3 978 3.25 3,178.50 
2 4 977 3.25 3,175.25 
2 5 976 5.00 4,880.00 
3 6 441 5.00 2,205.00 

Extension 7 0 5.00 0.00 

TOTAL AMOUNT DUE $23,517.00 

7{ Q1M, 
Requested By Prepared By Approved By Approved By 

D ORIGINAL L!J REMITIANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



K~RrtcoUNTY WATER AGENCY . " 

P.O. ~OX58 

'BAKERSFIELD, CA 93302-0058 
PHONE: 661/634-1400 FAX: 661/634-1428 

Kern Delta Water District 
50 I Taft Highway 
Bakersfield, CA 93307 

INVOICE DATE 

01/0612012 

INVOICE NO.
 

DUE DATE 

02/0612012 

24969
 

0055-1100 

580B-4430 

020A-5103 

0102-1100 

Cross Valley Canal
 
October 2011
 

Early implementation conveyance fees in the Cross Valley Canal for delivery ofKem Delta Water District deliveries of
 
Metropoitan WD State Water Project supplies to Arvin-Edison WSD and Rosedale Rio-Bravo WSD; adjusted for lined
 
losses. 

MWD Conveyance 
SWP Costs 

Reach Volume Total Total 
AF $/AF $ 

[1] 

1 1,552 1.00 1,552.00 
2 979 1.00 979.00 
3 443 1.00 443.00 

Total Amount Due 2,974.00 

TOTAL AMOUNT DUE 2,974.00 r 

" 

[1] Conveyance Fee $1.00 per Reach 

--71 ¢f1lf\ 
D 

Requested By 

ORIGINAL c1 
Prepared By 

REMITTANCE D FILE D 
Approved By 

ACCOUNTING D 
Approved By 

NUMERICAL CONTROL 
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30417 

Cross Valley Canal 
October 2011 Deliveries - Gross AF 

Deliveries by Turnout: 
1'01-2 Siphon 
Rosedale Rio Bravo TurnoutNo. I 
North Strand Ranch Turnout 
South Strand Ranch Turnout 
Kern Water Bank pol I Turnout 
Section 4 Turnout 
River Turnout No. I 
Rosedale Rio Bravo Turnout No. 2 
River Turnout No. 2 
Arvin-Edison Turnout 
Refill 
Lined Losses - Pools 1-6 
River Turnout No. 3 to River 
Unlined Losses - Pool 7 
Henry C. Garnett Treatment Plant 

Total 

Deliveries by Turn~ut/Owtier: 
N-2 Siphon 

CaweloWD 
.Rosedale,Rio Bravo Turnout No, 1 

Cawelo WD - AEWSD 
Improvement District No. 4 - KDWSD 
Kern County Water Agency . 
Kern Delta Water Dfstrict 
Kern-Tulare WD - KCWA MIU 
Lower Tule RiverID - KCWA MIU 
Pixley ID - KCWA MJu 
Rosedale-Rio Bravo WSD 

NouthStrand Turnout 
Kern County Water Agency 

. Kern-Tulare WD-. KCWA MIU 
Rosedale-Rio Bravo WSD 

South Strand Turnout 
Kern'County 'Water Agency 
Kern-Tulare \\To -KCWA MIU 
Rosedale-Rio Bravo WSD 

Kern Water BankP-ll Turnout 
CaweloWD 
Kern County Water Agency 
Kern-Tulare WD - KCWA MIU 

Section 4 Turnout 
Improvement District NO.4 
Improvement District No. 4 - KCWA 
Kern 'County Water Agency 
Kern-Tulare WD ~ KCWA MIU 

River Turnout No.1 
CaweloWD 
Improvement District No. 4 
Improvement Distri9t No. 4 - KCWA 
Kern County Water Agency 
Kern-Tulare WD - KCWA MIU 

Rosedale Rio Bravo Turnout No.2 
Cawelo WD " AEWSD 
Improvement District No. 4 
Improvement District NO.4. KDWD 
Kern County Water Agency 
Kern Delta Water District 
Kern-Tulare WD - KCWA MIU 
Lower Tule River In -KCWA MIU 
Pixley ill - KCWA MIU 
Rosedale-Rio Bravo WSD 

River Turnout No.2· 
Kern County. Water Agency 
Kern-Tulare WD - KCWA MIU 

Arvin-Edison Turnout 
Arvin-Edison WSD (Existing) 
Arvin-Edison WSD (New) 
Cawelo WD - AEWSD 
County of Fresno -AEWSD 
County of Tulare - AEWSD 
Hills Valley ID - AEWSD 
Improvement District No. 4 - AEWSD 
Improvement District No. 4 - KDWD 
Kern County Water Agency 
Kern Delta Water Districi 
Kern-Tulare WD - KCWA MIU 
Tri-Valley WD - AEWSD 

Lined Losses - Pools 1-6 
Arvin,Edison WSD (New) 
CaweloWD 
Improvement District NO.4 
Improvement District No.4 - KCWA 
Kern County Water Agency 

'--.:-- -'KernDeHiWater'BistricP 
Kern Tulare Water District 
Rosedale~Rio Bravo WSO' 

Refill 
CaweloWD 
Improvement District No.4 - KCWA 
Kern County Water Agency 
Rosedale-Rio Bravo WSD 

Unlined Losses- Pools 7 
ImprovementDistrict No. 4 

Kern County Water Agency 
Kern Delta Water District 
Kern Tulare Water District 

River'Turnout No.3 
Improvement District No. 4 
Kern County Water Agency 
Kern Delta Water District 
Kern Tulare Water District 

Henry .C. Garnett Treatment Plant: 
Improvement District No: 4 

Total . 

EXisting Participant Deliveries . 
New Participant Deliveries . 

Points ofEntry 

Tupman 
TIO 

CVC 
Dewatering 

Pionner 
Inlet 

KCWAArmco 
Reverse 

SWP Deliveries KR SWPExch. 
(AP) (AP) (AP) (AP) 

597· 
2,918 232 
1,726 
.276 

1,224 
2,741 
4,491 81 
7,053 
1,252 52 
2,698 

365 
80 

797 
125 

3709 
26343 365 

808 
298 
118 

12 
20 

244 

153 
252 

1,321 

193 
136 
89 

571 
162 
276 
276 

1,215 

597 

1,460 
627 
130 
30 

533 
59 

2,107 
2,107 

396 
856 

315 
975 
266 
225 
225 
168. 
189 
24 

117
 
99
 
II 
84 

35 
10 
6 

12 
4 

'7' . 

2 
4 

14
 
35
 
32
 

284
 

50
 
3
 

65
 
7 

476
 
13
 

277
 
31
 

-

-
-
-

-
-
-
232 

-
-
. 

-
-
-

-
-
-


-

-
-
-

14 
-
35 
32 
-

-
-
-
-
-
-
-
52 

-
-

-
-
-
-
-
-
-
-
-

-

. 
-

-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-

3709 

- 597 

193 
136 

· 

- 89 
- 571 
- 162 
- 276 
- 276 
- 1,447 

- 153 
252-

1,321-
- 12 
- 20 
- 244 

808 
- 298 
- 118 

- 46 
565-

- 653 
- 1,477 

- 789 
- 19 
- 1,970 

589 '.-
- 1,205 

1,460· 
- 627 
- 130 
- 30 
- 533 
- 59 
- 2,107 
- 2,107 
- 52 

· 396 
- 856 

- 315 
- 975 

266-
- 225 

225· 
- 168 
- 189 
- 24 
- 117 
- 99 
-
-

II 
84 

- 35 
10 

- 6 
- 12 
- 4 

~-
-

7 

-
2 
4 

- 14 
. 35 
- 32 
- 284 

- 50 
- 3 
- 65 
- 7 

- 476 
- 13 
- 277 
- 31 

3709 3709 

-

-
-
.
-
-
-
-

-
-
-

-
-
-

-
-
-

-
-
-
-

-
-
-
-
-

-
-

·-. 
-
-
-
-
-
-

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
· 
-
-

· 
· 
-

-
-
-
-

-
-
-
-

· 

26,343 365I I 1 I I 3,709 I 1 

21,459 333 3,709
4,884 32 

26,343 365 3,709 

CVC 
Total 
(AP) 

597 
3,150 
1,726 

276 
1,224 
2,741 
4,572 
7,053 
1,304· 
2,698 

365 
80 

797 
125 

3709 

30,4171 

19,219 
11,198 
30,417 

Shading denotesfon'lardflow deUveries based on each point ofentry into the evc; _/_denotes pools / pump plants utilized (for!onl,larrJflow). 

1/5f201211:00AM 



Kern COLinty Water Agency 
Cross Valley Canal- Tupman Turnout Water Balance 

January 5, 2012• State Water Project Deliveries 
10:27 AMMonth of October 2011
 

SUbject to Adjustment
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RRB 2 I RTO 2 I eve I eve I AEWSD I KTWD I Unlined I RTO 3 I RTO 4 I Unlined I Calloway 
Turnout Tumout Losses Refill T.O. Siphons Losses River Tumout Losses Turnout 

177 I 43 I 1 1 6 I 30 I 0 I 15 I 19 I 0 I 6 I 0 

146 I 35 1 1 I 0 I 71 I 0 I 7 I 17 I 0 I 0 1 0 
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eve 
Refill 

o 

28 

SWP 

o 
'5' 
28 
56 

o 
o 
'5' 

o 

o 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
ii 

o 
'5' 

o 

o 
o 
T 

SWP 

6 
12 

eve 
Losses 

66 

o 

59 

o 

o 
'5' 

o 

o 

67 

51 

44 

o 

o 
'5' 

o 

o 

68 

52 

69 

68 

o 
o 

o 
o 

o 

15 
ii" 

36 

o 
'5' 

22 

SWP 

617 
1,224 

'KWBP-l1 
Turnout 

o 

o 

o 

o 
'5' 

o 

o 

o 
'5' 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

17 

o 

o 

o 

o 
'5' 

31 
30 

SWP 

30 
3T 

Poo/3 

139 
276 

South 
Strand 

Turnout 

o 

61 

o 

o 

55 
64 

20 
ii" 

o 

o 
ii 

o 

59 

36 

59 

21 
o 

61 

50 

o 

51 

41 
8 

o 
'5' 
o 

55 

51 

65 

SWP 

56 
'57 

North 
Strand 
Turnout 

870 
1,726 

o 

o 
o 

o 

o 

o 

o 

o 

o 

o 
'5' 

o 
o 

o 
ii 

o 

o 
o 

o 

o 

o 

o 
o 
o 
o 

o 
ii 

o 
o 

o 
'5' 
o 
o 

SWP 

Strand 
Siphons 

83 

38 
o 

o 

o 
'5' 

63 

90 

90 

33 

o 

o 

90 

90 

90 

o 

90 

o 

90 

o 

90 

84 

o 

90 

o 
'5 

90 

o 

90 
SWP 

90 
9ii 

RRB1 
Turnout 

1,471 
2.918 

o 

o 
ii 

o 

o 

o 

o 

o 

o 

o 

o 
ii 

o 

o 

o 

o 
o 

o 
ii 

o 

o 
T 

SWP 

5 
10 

eve 
Losses 

49 

10 

o 

o 

o 

48 

o 
ii 

49 
48 

o 

'.....li' 

48 
49 

o 

o 
ii 

o 
o 

o 
o 
ii 

SWP 

N-2 
Siphon 

301 
597 

Reach 1 

o 

o 

o 

o 

o 

o 

o 

o 
ii 

o 

o 

o 

o 

o 
ii 

o 

o 
'5' 

o 
o 

eve 
R~fill 

74 

o 
'5' 

SWP 

74 
147 

Pool 1 

o 

o 

o 

o 

o 
ii 

o 

o 

o 

o 

o 

o 
'5' 

o 

o 
o 

o 
o 

o 

o 

o 

.0 

ii 

1 
'5' 

SWP 

7 
1"4 

eve 
Losses 

25 

12 

6 

14 

19 

4 

7 

2 
3 

Date 

5 

9 

17 

23 

10 
'IT 

24 

8 

18 

22 

15 
16 

13 

26 
27 

20 
2i 

28 
29 
30 
31 

eFS 
""AF 

NOTES:
 
[lJ Arvin-Edison Water Storage District made deliveries or Metropolitan Water District State Water Project Table A supplies utilizing Lower-Tule River Irrlgation District and Pixley Irrigation District capacities per a short-teon agreement wtth North Kern WSD (per the Agreement ror the Management or Conveyance Capacity in the Cross Valley Canal Capacity).
 
[2J Kern County Water Agency Member Units' made deliverles or State Water Project Table A supplies utilizing Lower-Tule River Irrigation District, Pixley Irrigation District and Kern-Tulare Water District capacities per long·teon agreements which allow ror KCWA M/U's to utilize unused capacities,
 
(3) Deliveries or Cross Valley Canal refill water by Rosedale Rio-Bravo WSD and.the Kern County Water Agency WU's with their 2011 State Water Project Table A supply were made persuant to the RefilUDewatering polley Guidelines. Rosedale Rio-Bravo and the KCWA Member Units' received dewatering supplies 

in October 2011 (see attached delivery summary) and were subsquently responsible ror refilling the Cross Valley Canal based upon the tolal dewatered supplies received. 
[4J In the month or October 2011, Arvin-Edison WSD delivered 632 ar or Arvin-Edison WSD Federal supplies to the AEWSD Turnout as part or an operational exchange ror 632 ar or MWD Slate Water Project Table A supplies at Rosedale Rio-Bravo Turnout No.2. 



Kern County Water Agency 

• 
,Cro.ss Valley Canal 
Dewatering for Maintenance Deliveries 
Month of October 2011 

January 10, 2012 

2:09 PM 

Subject to Adjustment 

Reach 1 Reach 2 R ch 3 Extension 
I· Pool5 

-------- ---- --------
Pool 1 Pool 2 Pool 3 Pool 4 Pool 6 ,Pool7 Pool 8 I~: ----------

North South 
eve N-2 eve RRB1 Strand Strand Strand KWB P·11 eve eve RTO 1 eve RRB2 RT02 eve AEWSD KTWD Unlined RT04 Calloway eawelo TIO

Losses Siphon Losses Turnout Si hons Turnout Turnout Turnout Losses Losses Turnout Losses Turnout Turnout Losses 1.0. Si hons Losses Turnout Turnout PSA TotalDate SWP SWP SWP SWP SWP SWP SWP ,SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0, 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 ,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01q 0 0 0 39 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 53

11 0 0 0 31 0 0 0 0 0 0 9 0 ,12 0 0 0 0 0 0 0 0 52
12 0 0 0 26 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 33
13 0 0 0 21 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 26
14 0 0 0 0 0 0 0, 0 0 0 ,5 0 0 0 0 0 0 0 0 0 0 515 0 0 0 0 0 0 '0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5
16 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0, 0 0 0 0 5
17 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5
18 0 0 0 0 0 0 0 0 '0 0 0' 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 020, 0 0 0 0 0 0 ' 0, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

'28 ,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0' 0 0 0 0
.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
'~. 

eFS 0 0 
AF 0 0 



INVOICE DATE . DUE DATE ".KERN COUNTY WATER AGENCY 
P.O. BOX 58
 
BAKERSFIELD, CA 93302-0058 .
 OIl18/2012 02117/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25021 

Kern Delta Water District 0053.1330(pWR) 

501 Taft Highway S61B-4402 

Bakersfieid, CA 93307

Cross Valley Canal 
November 2011 

Estimated power costs for deliveries" of Kern Delta Water District Metropolitan Water District swP 
supplies delivered to River Turnout No. I, 2 and 3, Rosedale Rio-Brayo WSD and Arvin-Edison WSD; 
adjust for)ined losses. . '. 

MWD 
Canal Pumping SWP Puniping 
Reach Plant Volume Rate costs 

AF $/AF .$ 

1 1 . .3,995 2.25 8,988.75 
1 2 3,993 2;25' 8,984.25 
2 3 2,256 2.25 5;076.00 
2 4 2,254 2.25 5,071.50 
2 5 2,252 2.25 5,067.00 . 

3 6 1,730 2.25 3,892.50 
gxtension. 7 0 2.25 o~oo 

. TOTAL AMOUNT DUE $37,080.00 

\ ---;( CJ4JV1
 
Requested By Prepared By Approved By Approved By 

0 ORIGINAL 0 REMITTANCE D FILE D ACCOUNTING 0 NUMERICAL CONTROL 



INVOICE DATE DUE DATE 

02/17/20i2o1I18/2Q 12 

. Kern Delta Water District 0055-1100 

501 Taft Highway· 580B-4430 

. Bakersfi~Id, CA 93307 020A-5103 

0lQ2cliOO 

Cross Valley Can;d 
NQvember 2011 

Eariy iolplt'llierttation conveyance fees in the Cross Valley.Canal for delivery ofKern Delta Water District deliveries of 
MetroPQitari WD State Water Project supplies to Arvin-Edison WSD and Rosedale Rio-Bravo WSD; Ildjusted for lined 
losseS.	 . 

y. 

;? 

)'. ;. 
~.' 

t MWD Conveyance 

SWP Costs 
Reach Volume Total Total 

. AF $/AF $ 

[I] 

1	 3,998 1.00 . 3.998~OO 
~ :	 2 3,012 1.00 3,012.00 

3 1,732 1.00 1,732.00 

Total AmoUilt Due	 8,742.00 

.. 8,742.00 ITOTAL AMOUNT DUE 

[IJ ConveyaneeFee $\.00 per Reach. 

t'---'------------.,.---'-  -qlTf\'---
Requested By Prepared By	 Approved By Approved By 

o .ORIGINAL 0	 REMITTANCE D. FILE 0 ACCOUNTING o NUMERICAL CONTROL 



~(ERN' COUNTY WATER AGENCY .. 
P.O. 

~. 

BOX 58 
BAKERSFIELD, CA 93302-0058 
PHONE: 661/634-1400 FAX: 661/634-1428 

Kern Delta Water District 
50I Taft Highway 
Bakersfield, CA 93307 

INVOICE DATE 

02/13/2012 

INVOICE NO.
 

.DUE DATE . 

03/14/2012 

25088
 

0055-1100 

580B-4430 

020A-5103 

0102-1100 

Cross Valley Canal 
December 2011 

I· 
Early implementation conveyance fees in the Cross Valley Canal for delivery ofKem Delta Water District deliveries of 
San Bernardino Valley MWD State Water Project supplies to Arvin-Edison WSD and Rosedale Rio-Bravo WSD; 
adjusted for lined losses. 

Reach 

MWD 

SWP 

Volume 

AF 
Total 

$/AF 

[1] 

Conveyance 

Costs 

Total 

$ 

1 

2 

3 

3,858 

3,395 

3,010 

1.00 

1.00 

1.00 

3,858.00 

3,395.00 

3,010.00 

Total Amount Due 10,263.00 

TOTAL AMOUNT DUE 10,263.00 I 
[I] Conveyance Fee $1.00 per Reach. 

Requested By Prepared By Approved By Approved By
 

D ORIGINAL REM/DANCE D FILE D ACCOUNTING D NUMERICAL CONTROL
 



Cross Valley Canal 
December 2011 Deliveries - Gross AF 

Deliveries by Turnout: 
N-2 Siphon 
Rosedale Rio Bravo Turnout No. 1 
North Strand Ranch Turnout 
South Strand Ranch Turnout 
Kern Water Bank P-1 I Turnout 
Section 4 Turnout 
River Turnout No.1 
Rosedale Rio Bravo Turnout No.2 
River Turnout No.2 
Arvin-Edison Turnout 
Lined Losses - Pools 1-6 
River Turnout No.3 to River 
Unlined Losses - Pool 7 
River Turnout No.4 to Rive~ 

Henry C. Garnett Treatment Plant 
Unlined Losses - Pool 8 

Total 

Deliveries by TurnouVParticipant: 
N-2 Siphon 

Tehachapi-Cummings CWD 
Rosedale-Rio Bravo Turnout No.1 

Aivin-Edison WSD 
Kern Delta Water District 

Nouth Strand Turnout 
Buena Vista WSD 
Kern Delta Water District 

South Strand Turnout 
Kern Delta Water District 

Kern Water Bank P-ll Turnout 
Tehachapi-Cummings CWD 

Section 4 Turnout 
Belridge WSD 
Berrenda Mesa WD 
Improvement District No.4 
Lost Hills WD 
Rosedale-Rio Bravo WSD 
Semitropic WSD 
Tejon Castaic WD 

River Turnout No.1 
Belridge WSD 
Berrenda Mesa WD 
Improvement District No.4 
Lost Hills WD 
Rosedale-Rio Bravo WSD 
Semitropic WSD 
Tehachapi-Cummings CWD 
Tejon Castaic WD 

Rosedale Rio Bravo Turnout No.2 
Arvin-Edison WSD 
Improvement District No.4 
Kern Delta Water District 

River Turnout No.2 
Belridge WSD 
Berrenda Mesa WD 
Lost Hills WD 
Rosedale-Rio Bravo WSD 
Semitropic WSD 

Arvin-Edison Turnout 
Arvin-Edison WSD 
Kern Delta Water District 

Lined Losses - Pools 1-6 
Arvin-Edison WS.D 
Belridge WSD 
Berrenda Mesa WD 

Improvement District No.4 
Kern Delta Water District 

- -" - -.---. -. --I::;osHlillsWD 

Rosedale-Rio Bravo WSD 
Semitropic WSD 

River Turnout No.3 

Improvement District No.4 
Unlined Losses - Pools 7" 

Improvement District No.4 
Kern Delta Water District 

River Turnout No.4 
Improvement District No.4 
Kern Delta Water District 

Henry C. Garnett Treatment Plant: 
Improvement District No.4 

Unlined Losses - Pools 8 
Improvement District No.4 
Kern Delta Water District 

Total . 

Existing Participant Deliveries .. 
New Participant Deliveries .. 

Points ofEntry 

Tupman 
T/O 
SWP 
(AF) 

302
 
3,404
 
3,090
 

686
 
292
 
905
 

8,287 
13,755 
3,423 
7,357 

120 
127 
737 

7,030 

716 

292 

85 
85 
48 
74 

534 
71 
8 

302 

643 
2,761 

32 
3,058 

53 

Tupman Pionner 
T/O Inlet 

FK Recirculation KR 
(AF) (AF) 

141 
2,196 

861 

13 

KCWAArmco
 
Reverse
 

SWP Exch.
 
(AF)
 

3,247 

CVC 
Total 
(AF) 

302 
3,404 
3,090 

686 
292 

1,046 
10,483 
13,755 
4,284 
7,357 

133 
127 
737 

7,030 
3,247 

716 
5668950,231 

4 
20 
28 

. - . -" 

5 
10 

127 

492 
245 

4,618 
2,412 

475 
241 

3,211 3247 

61
 
20
 

60 

941 
315 

940 

335 
216 
310 

6 
2 

S·· 

3,247 

50,23 I I I 3,211 I I I I 3,247 

28,281 
21,950 3,211 

3,247 

50,231 3,21 I 3,247 

Shading denotes forward flow deliveries based on each point ofentry into the CVC; _ / _ denotes pools / pump plants utilized (forforwardflow). 

2Jl0t201211:50AM 
IT 



Kern County Water Agency 
Cross Valley Canal- Tupman Turnout Water Balance 

Februal)' 10, 2012
State Water Project Deliveries 

11:50Afo..1 
Month of December 2011 
Subject to Adjustment 

Reach 1 Reach 2 - Reach 3 Extension- - - Pool 4- -,' - PoolS 
-- -

c::::=JPool 1 Pool 2 Pool 3 PoolS Pool 7 ... ; 
North South 

eve N-2 eve RRBl Strand Strand Strand KWBp·ll eve Nord Section 4 eve RTOl eve RRB2 RT02 eve AEWSD KTWO Unlined RT03 .Unlined RT04 Calloway Cawelo T/O
Losses Si hon Losses Turnout Si hons Turnout Turnout Turnout Losses Si hons Pum Losses Turnout Losses Turnout Turnout Losses T.O. S; hons Losses River losses Turnout Turnout PSA Total

Date SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP 
1 0 0 1 63 0 77 12 0 1 0 93 0 117 1 250 77 1 100 0 12 0 15 76 a 0 896
2 1 a 0 62 0 76 11 0 0 0 90 1 105 0 251 76 0 98 0 12 0 15 73 0 0 871
3 0 0 0 63 0 74 11 a 0 0 85 0 113 0 250 75 0 91 0 12 0 15 73 0 0 862
4 1 0 1 62 0 76 11 0 1 0 79 0 126 1 250 77 1 91 0 12 0 15 73 0 0 877
5 0 0 0 63 0 78 11 0 0 0 34 1 177 0 250 80 0 91 0 12 0 12 73 0 0 882
6 1 0 0 63 0 73 11 0 0 0 0 0 191 0 252 80 1 112 0 12 0 12 73 0 0 881
7 0 0 0 62 0 65 11 0 0 0 0 0 185 1 251 80 0 133 0 12 0 12 74 0 a 888
8 1 0 1 60 0 65 11 0 1 0 0 1 196 0 250 80 1 133 0 12 0 12 74 0 0 898
9 0 0 0 60 0 64 12 0 0 0 0 0 162 0 251 68 0 145 0 12 0 11 97 0 0 882
10 0 0 0 60 0 64 12 0 0 0 0 0 196 1 250 57 0 118 0 12 0 11 114 0 0 895
11 1 0 1 60 0 60 12 0 0 0 0 1 199 0 250 56 1 94 0 12 0 11 119 0 0 877
12 0 0 0 60 0 62 12 0 1 0 0 0 201 1 250 55 0 94 0 12 0 11 119 0 0 878
13 1 0 0 60 0 62 12 0 0 0 0 0 179 0 252 55 1 117 0 12 0 11 117 0 0 879
14 0 0 0 60 0 61 12 0 0 0 0 1 182 0 252 56 0 136 0 12 0 11 115 0 0 898
15 1 0 1 60 0 60 12 0 0 0 0 0 158 1 249 56 0 135 0 12 0 11 115 0 0 871
16 0 0 0 54 0 52 12 0 1 0 a 0 174 0 250 56 1 136 0 12 0 11 132 0 0 891
17 1 0 0 52 0 46 12 0 0 0 0 1 182 0 250 56 0 136 0 12 0 11 152 0 0 911
18 0 0 1 52 0 41 12 0 0 0 0 0 170 1 250 55 0 145 0 12 0 11 152 0 0 902
19 0 0 0 52 a 42 13 0 0 0 0 0 134 0 250 57 1 181 0 12 0 11 149 0 0 902
20 1 0 0 51 0 42 13 0 1 0 0 1 142 0 221 67 0 184 0 12 0 11 150 0 0 896 
21 0 0 0 50 0 35 11 0 0 0 0 0 59 1 200 56 1 144 0 12 0 11 152 0 0 732
22 0 0 1 37 0 26 8 0 0 0 0 0 31 0 202 32 0 132 0 12 4 11 99 0 0 595
23 1 0 0 50 0 27 9 0 0 0 0 1 93 1 200 51 0 149 0 12 8 11 143 0 0 756
24 0 0 0 50 0 28 11 0 0 0 0 0 93 0 200 53 1 154 0 12 8 11 140 0 0 761
25 0 0 1 50 0 28 10 0 0 0 0 0 93 1 200 35 0 170 0 12 8 11 140 0 0 759 
26 0 0 a 50 0 28 11 0 0 0 0 1 93 0 201 23 0 185 0 12 8 11 140 0 0 763
27 0 0 0 50 0 28 10 0 0 0 0 0 93 0 200 41 1 165 0 12 8 11 140 a 0 759
28 1 30 0 50 0 28 10 29 1 0 0 0 153 0 138 28 0 108 0 12 8 11 140 0 0 747
29 0 52 0 50 0 27 10 50 0 0 0 0 173 0 129 28 1 32 0 12 8 11 140 0 0 723
30 0 52 0 50 0 27 10 50 0 0 29 0 8 1 141 35 0 0 0 12 4 11 110 0 0 540 
31 0 18 1 50 0 36 11 18 1 0 46 0 0 0 145 25 0 0 0 12 0 11 80 0 0 454 

CFS 11 152 9 1,716 0 1.558 346 147 8 0 456 9 4,178 11 6,935 1,726 12 3.709 0 372 64 .361 3,544 0 0 25.324
AF 22 302 18 3,404 0 3.090 686 292 16 0 905 18 8.287 22 13,755 3.423 24 7357 0 737 127 716 7.030 0 0 50.231 

NOTES: 
[1} Arvin-Edison Water Storage District made deliveries of Metropolitan Water District State Water Project Table A supplies utilizing Lower-Tule River Irrigation District and Pixley Irrigation District capacities per a short-tenn agre.ement with North Kern WSD (per the Agreement for the Management of Conveyance Capac~ in the Cross Valley Canal Capacity). 
(2) Kem County Water Agency Member Units' made deliveries of State Water Project Table A supplies utilizing Kern-Tulare Water District capacities per long-term agreements which allOW for KCWA MJU's to utilize unused capacities. ' 
[3J Arvin-Edison WSD delivered a total of 620 af of AEWSD/MWD SWP supplies at RosedaJe Turnout No.2 as part of an operational exchange for 620 af of Arvin-Edison WSD Friant-Kern supplies delivered to the Arvin-Edison Intake Canal. 
(4) Kem Delta Water District delivered a total of 206 at to Arvin-Edison WSD at Rosedale Turnout No.2 as part of an operational exchange for 206 af of Arvin-Edison WSD Friant-Kem supplies at the Arvin·Edison Intake Canal off the Friant-Kem Canal. 
[5] Kem Delta Water District delivered a lolal of 3,940 af of Metropolitan we SWP supplies in December 2011. 
(6) Kem Delta Water District delivered a total of 8,066 at of San Bernardino Valley Municipal Water District SWP supplies in December 2011. 

Section 4 eveeve RRBl Strand Strand Strand KWBP-l1 eveeve N-2 RRB2Nord RTO 1 1 eve Unlined RT03RTO 2 I eve I AEWSD I KTWD Unlined 1 RTO 4 Calloway 1 Cawelo IIl70
SiphonsLosses Losses Turnout Turnout Turnout Turnout LossesSiohon Siphons Pump losses Turnout Losses Turnout Turnout Losses T.O. Siphons losses River loosses Turnout Turnout PSA I Total

Arvin Edison WSO 8 o 7 643 o o o o 6 o o 8 0 10 12,967 o 14 5,482 0 o 0 o 0 
-0,.. _ ..0 o '0 ...•. . .,~, ...". :0 .0 

o 0 19,14585 ,,_..0 I'.~e~tnQg~WS.o.;::·, : .-:.; .:~ ,,~";:" -''''':' ;'':; :.' ~\:.. ..01>, ;·0···. , o ., 703" "C" :0 .-'. .0 , . : .' .'0 0: ; .... '.:.Q <':! .Ii.< '-". ".Q. ·,'o,·:y:;,. :,0: 1.766 
Berrenda Mesa WD o 1,720' , i . 0 01 o o o o o o o o 85 o 0 o 0 o 0 2,304J,. , :~i '-:';..- :J::;~:s:u.-i~ji:~·W.$"i;~~~/>.. ~":h"""'~:-' 't~:;N'. o .0 0 , o 0':' ..., . '..0 ·.,·O';·'//;':Q :,. <:., '.'::0,.;':/ d ~ ..r~ : -- :. ,jf ~:.? . o~';::". -.0 ;:,,> :0 ~.\'r·:9 ";., -321.32 o '·0 'J ': ';:0 ';0 " •.i. 4~ . ·.:"L' 
Improvement District No, 4 4 o 2 o o . o o o 2 o 3 1,338 4 88 o 5 0 0 492 127 475 4,618 o 0 7.206'.0'" ':6''~~m:q·e~~W~~.::~";:·.:5,:~:.o'·~..' .' ,1-·' ~~ ." ." •• :.6 .p ';"-,,. 3,ose 68.6 o J'." ,.·:'5 e. '.;0 ':':' .. ..P'·'·.;;; j ,;,., :'0 ;';:'" '. j 700 . -.;" ·~O :~ '..;;.::,. . \4' ;'::_;~~ ( :'1.67? - r.~ -.•••. , :'Q ~~~.;.~: 24§ . c: '.:"ij 24j '>;;;-\ 2,4'2:' ~':: ",'p :'~;,;~~;.." '.' '.-;.: 12;0061
Lost Hills WO o o 2,76~1' . '01""'"o o a o o o 74 o 1.050 0 o 599 0 0 0 o 0 o 0 o . 0 .. 1.723 

..0 ,,':,,:. '1 o o .-. 0':';',.','!t~~·I~~f#~!.!r~v(;i:~D ·~f.j~;':·;}~.~;·'~i >..~.~ '0 'el ''''i.' ::,0 '.' 5;~ /.<' .~" 1:, i:~~~/;''> :; o :' 313;:::'"(:',< ."li ;"ii':' 0 ;., ">:'. >.1) <\ ,~i·.;:;; . ill: 15'<." ·.Ii c""" .Q r .~;':!~ ..".. ':;0 ~.:.}:' ·1.93Q

'1' '2 ..Semitropic WSD o o o o o o 28 0 0 0 o 0 o 0'~I"":' o 0 3.187~L a 
'1:~na&h~~qmmijjg~QWb.·~ )j-:.;~~'{:.'i ~i1~~~,:'·~.:~~:(;I;:. .3.o,~"", ~. o .;9 1 • ~., .a ·r o 292.'.'1). ":'~Q ~};.. ,. '~:;Q ':,t.;::'-- :0 '~"_::" .,'Q ;"":e\' 31i.i i'.:':'", '01: :.: 0\;:' ."Q:"!\<"" ',,0 i!'i~·Y,·· 0,-h, i:' ,lil) ;'C, :;. ..:~- ,:\-,::;~:r.~.;:t~~ :~:}L-:.' '0 ,:)..c· '-0 ,;;:".':: :.:.0' ,~~:~f;~~':-"::'::9 ';'.<0::'. 89'S
Teion Castaic WD o o o o o o o o 8 o 29 0 o o 0 0 0 o 0 o 0 37
Total 22 302 18 3.404 3.090 686 905292 16 181 8.2871 22 13.755 3,4231 241 7.3571 0 7371 127 7161 7.030 01 011 50,231 



INVOICE DATE DUE DATE KEP.N COUNTY WATER AGENCY 
P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 02113/2012 03/14/2012 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25085 

Kern Delta Water District 0053.1330(PWR) 

501 Taft Highway 5618-4402 

Bakersfield, CA 93307 

Cross Valley Canal 
December 2011 

Estimated power costs for deliveries of Kern Delta Water District San Bernardino Valley Municipal Water 
District SWP supplies delivered to River Turnout No.1, 2 and 4, Rosedale Rio-Bravo WSD and Arvin
Edison WSD; adjust for lined losses. 

SBVMWD 
Canal Pumping SWP Pumping 
Reach Plant Volume Rate Costs 

AF $/AF $ 

1 1 3,853 2.25 8,669.25 
1 2 3,849 2.25 8,660.25 
2 3 3,221 2.25 7,247.25 
2 4 3,219 2.25 7,242.75 
2 5 3,216 2.25 7,236.00 
3 6 3,006 2.25 6,763.50 

Extension 7 1,671 2.25 3,759.75 

TOTAL AMOUNT DUE $49,578.75 

Requested By Prepared By Approved By Approved By 

D ORIGINAL REMITTANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



INVOICE DATE DUE DATE :'KERiii COUNTY WATER AGENCY 
P.O. BOX 58
 
BAKERSFIELD. CA 93302-0058
 03/08/2012 04109/2012 
PHONE: 661/634-1400 FAX: 661/634-1428
 

INVOICE NO. 25191
 

Kern Delta Water District 
0053-1 330(PWR) 

501 Taft Highway 
5618-4402 

Bakersfield. CA 93307 

Cross Valley Canal 
January 2012 

Estimated power costs for deliveries of Kern Delta Water District San Bernardino Valley Municipal Water 
District SWP supplies delivered to River Turnout No.1, 2 and 4, Rosedale Rio-Bravo WSD and Arvin
Edison WSD; adjust for lined losses. 

SBVMWD
 
Canal Pumping SWP
 Pumping
Reach Plant Volume Rate Costs 

AF $/AF $ 

1 1 12,515 2.25 28,158.75 
1 2 12,502 2.25 28,129.50 
2 3 11,881 2.25 26,732.25 
2 4 11,867 2.25 26,700.75 
2 5 11,849 2.25 26,660.25 
3 6 9,360 2.25 21,060.00 

Extension 7 4,858 2.25 10,930.50 

TOTAL AMOUNT DUE 

fjf} 
-tjl,d ( 

" <fC 

lIo SYO 

Requested By Prepared By Approved By Approved By 

D ORIGINAL D REMITTANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



Cross Valley Canal 
January 2012 Deliveries - Gross AF 

Deliveries by Tlll11out: 
N-2 Sipbon 
Rosedale Rio Bravo Tlll110ut No. 
North Strand Ranch Turnout 
South Strand Ranch Turnout 
Kern Water Bank P-li Tumout 

Section 4 Turnout 
River Turnout No. I 
Rosedale Rio Bravo Turnout No.2 
River Tlll110ut No.2 
Arvin-Edison Tumout 
Lined Losses - Pools 1-6 
River Tlll110ut No.3 to River 
Unlined Losses· Pool 7 
River Tlll110ut No.4 to River 
Henry C. Garnett Treatment Plant 
Unlined Losses - Pool 8 

Total 

Deliveries by TurnourIParticipant: 
Rosedale-Rio Bravo Turnout No.1 

Arvin-Edison WSD 
Kern Delta Water District 
Kern-Tulare Water District 
Rosedale-Rio Bravo WSD 

Noutb Strand Turnout 
Rosedale-Rio Bravo WSD 

South Strand Turnout 
Rosedale-Rio Bravo WSD 

Section 4 Turnout 
Bebidge WSD 
·Berrenda Mesa WD 

LostHillsWD 
Rosedale-Rio Bravo WSD 

River Turnout No.1 
Belridge WSD 
Berrenda Mesa WD 
Lost Hills WD 

Rosedale Rio Bravo Turnout No.2 
Arvin-Edison WSD 
Kern Delta Water District 
Kern-Tulare Water District 

River Turnout No.2 
BebidgeWSD 
Berrenda Mesa WD 
Lost Hills WD 

Arvin-Edison Turnout 
Arvin-Edison WSD 
Kern Delta Water District 

Lined Losses - Pools 1-6 
Arvin·Edison WSD 
BelridgeWSD 
Berrenda Mesa WD 
Kern Delta Water District 
Kern-Tulare Water District 
Lost Hills WD 
Rosedale-Rio Bravo WSD 

Unlioed Losses - Pools 7 
Kern Delta Water District 

River Turnout No.4 
Kern Delta Water District 

Henry C. Garnett Treatment Plant: 
Improvement District No.4 

Unlined Losses - Pools 8 
Kern Delta Water District 

Total ., , . 

Existing Participant Deliveries 
New Participant Deliveries , 

. 
. 

Points of Entry 

Tupman Tupman eve I Friant-Kern 

TIO T/O Intertie 

SWP evp KR 

(AF) (AF) (AF) 

· · -1,7061,244 
. -282 

· 
· 

93 -
-· 
659 ·121 -1,759 

3,5241,204
 

159
 
2,471 

-585 
-553,612 

64092 
-· -890 
-4,092 --
-

KeWAAnnco 
Reverse 

SWP Exch. 
(AF) 

3,374 

766 
3,374. 3,530 6.00813,822 

1,398 

308 

227 
214 
218 

121 

608 
568 
583 

2.225932 

2,471 
272 1,299 

204 
190 
191 

159 

55 

3,612 

4
 

9
 
8
 

89
 
2
 

IS 

3 

890 

4,092 

3,374 

766 

3,3746,008 I [ 3,530 I I 13,822 . I I 

3.3743,5301,133 2,980 
12,689 3,028 

3,3743,53013,822 6,008 

eve 
Total 
(AF) 

2,950 
282 
93 

780 
1,759 
7,199 

744 
3,667 

138 

890 
4,092 
3,374 

766 
26,734 

1,398 
610 
308 
634 

282 

93 

227 
214 
218 
121 

608 
568 
583 

3,l57 
2,471 
1,571 

363 
190 
191 

55 
3,612 

19 
9 
8 

89 
2 
8 
3 

890 

4,092 

3,374 

766 

26,734 I 

8,006 
18,728 
26,734 

Shading denotes forwardflow deliveries hased on each point ofentry InfO the eve: _I_denotes pools / pump plants utilized (for forwordflow). 

n 
MI2012 10-.32 AM 



----------Kern t;.ounty Water Agency 
Cross i¥alley Canal- Tupman Turnout Water Balance 
State Water Project Deliveries 
Month ofJanuary 2012 
SUbject to Adjustment 

March 8, 2012 
10:29 AM 

Reach 1 Reach 2 Reach 3 Extension 

I I Pool 1 Pool 2 Pool 3 Pool4 " -----··-1'001·5- . _. Pool6 - -. -. , --Pool 7 POOl 8 I 
North South 

eve N-2 eve RRB 1 Strand Strand Strand KWB P-11 eve evc RT01 eve RRB2 RT02 eve AEWSD KTWD Unlined RTO 3 Unlined RT04 Calloway eawelo T/O 
Losses Si han Losses Turnout Si hons Turnout Turnout Turnout Losses Losses Turnout Losses Turnout Turnout Losses T.O. Si hons Losses River Losses Turnout Turnout PSA Total 

Date SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP SWP 
1 a 0 a 50 0 32 10 0 0 1 a 0 104 20 0 a a 14 0 12 BO a a 336 
2 1 0 a 50 0 32 10 a 1 a 0 1 65 20 0 a 0: 15 0 13 81 a a 302 
3 0 0 a 50 0 32 12 0 0 a a 0 65 20 1 a O. 14 0 12 BO a a 299 
4 0 0 1 50 0 32 11 0 0 a 0 a 64 20 0 0 .0 15 0 13 BO a a 299 
5 0 a a 50 0 14 4 0 0 a 0 1 53 a a 0 0' 14 a 12 81 0 a 23B 
6 1 0 a 52 0 a 0 a 0 a 0 a 46 a 0 27 a 15 0 13 . BO a a 234 
7 a 0 0 49 0 0 0 a 0 1 a a 41 a 0 21 a 14 0 12' BO 0 0 21B 
8 1 a a 50 0 0 a 0 0 0 a 1 39 a 0 0 a 15 0 13 80 a a 199 
9 0 0 0 50 0 0 0 0 1 a 0 0 57 0 0 0 a 14 a 12 . 83 0 a 217 
10 0 0 0 22 a 0 0 0 0 0 a a 87 a 1 0 a 15 0 13 81 a a 219 
11 0 0 1 0 0 0 0 0 0 0 0 0 108 0 0 0 0 14 0 12 81 0 0 216 
12 0 0 0 0 0 0 0 0 0 0 0 0 125 0 0 0 0 15 0 13 82 0 0 235 
13 1 0 0 a 0 0 0 0 1 1 0 1 18 0 0 0 0 14 0 12 65 0 0 113 

. 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 0 15 0 13 59 0 .0 144 
15 1 0 1 0 0 0 0 a 0 0 0 0 30 0 1 101 0 14 0 12 56 0 0 216 
16 . 0 0 0 0 0 0 0 0 0 0 0 1 30 0 a 104 0 15 0 13 57 0 0 220 
17 0 0 0 0 0 0 0 a 0 0 0 0 30 0 1 102 0 14 0 12 56 0 0 215 
.18 0 0 1 0 0 0 0 a 0 0 0 0 30 0 0 104 0 15 a 13 60 0 0 223 
19 0 0 0 .0 0 0 0 0 0 . 1 0 0 14 0 0 116 0 14 0 12 57 0 0 214 

. 20 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 127 0, 15 0 13 57 0 a 215 
21 0 0 0 0 0 0 0 0 0 0 0 1 11 0 0 120 . 0 14 a 12 57 0 0 215 
22 0 0 0 0 0 0 0 0 0 1 0 0 40 0 0 90 0 15 a 13 58 0 o· 217 
23 0 .0 0 23 0 0 0 0 . 1 0 0 1 40 0 0 72 0 14 0 12 57 0 0 220 
24 0 0 0 40 0 0 0 0 0 0 0 0 40 0 1 49 0 15 0 13 57 0 0 215 
25 1 0 1 40 0 0 0 .0 0 0 o· 0 40 0 0 49 a 14 0 12 58 0 0 215 
26 0 0 0 .40 0 0 0 0 0 0 0 1 40 0 0 93 a 15 0 13 57 0 0 259 
27 0 0 0 11 0 0 0 0 0 0 0 0 29 0 1 89 0 14 0 12 57 0 0 213 
28 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 95 Oi 15 0 13 58 0 0 183 
29 0 0 0 0 0 0 '0 0 0 0 0 0 0 0 1 127 0: 14 0 12 56 0 0 210 
30. 0 0 0 0 0 0 0 0 1 0 a 0 0 0 a 135 0' 15 0 12 56 0 0 219 
31 1 0 1 0 0 0 0 0 0 1 0 1 0 0 1 143 0·. 14 0 12 56 0 0 230 

CFS B 0 7 627 0 142 47 0 6 7 0 9 1,246 BO 9 1,821 01 449 0 386 2;063 0 0 I €l,968 
IAF 16 0 14 1,244 0 282 93 O' 12 . 14 0 18 2,471 .159 18 3,612 0' 890 0 766 4,092 0 0 13,822 

NOTES: 
[1] As part of an operational exchange, Kern Delta WD delivered San Bernardino Valley Municipal Water District SWP supplies to Arvin-Edison WSD at Rosedale Turnout No.1 and 2 (total of1,655 at) in exchange for Arvin-Edison WSD Friant-Kern supplies delivered to Kern Delta at the Arvin-Edison Intake Canal (1,655 at). 
[2] As part of an operational exchange, Kern Delta WD delivered San Bernardino Valley MunicipalWater District SWP supplies to Kern-Tulare WD at Rosedale Turnout No.1 and 2 (total of1,426 at) in exchange for Kern-Tulare WD Friant-Kern supplies delivered to Kern Delta at the Arvin-Edison Intake Canal (1,426 at). 

eve I N-2 I cve I RRB 1 I Strand I Strand I Strand IKWB P-ll I eve I Nord I Section 4 I evc I RTO 1 I eve I RRB 2 I RTO 2 I eve I AEWSD I KTWD I Unlined I RTO 3 I Unlined I RTO 4 J Calloway I Cawelo 11170 
Losses . Siphon Losses Turnout Siphons Turnout Turnout Turnout. Losses Siphons Pump Losses Turnout Losses Turnout Turnout Losses· T.O. Siphons Losses River Losses Turnout Turnout PSA I Total 

LBerrenda Mesa WD '. . . 0 O' O· . 0 . 0 0 0 .0 ----0 0 0 O· 0 . d 0 159 0 . 0 i 0 0 O' 0 0 0 a 159 

Rosedale RicrBravo WSD 1 0 1 634 0 282 93 0 1 0 121 . 0 0 0 0 0 0 0 a 0 0 0 0 0 0 1,133 
Total 16 0 14 1,244 0 282 93 0 12 0 121 14 0 lB 2,471 15918 .3,612 0 B90 0 766 4,092 0 a 13,822 



INVOICE DATE DUE DATE WE:RN COUNTY WATER AGENCY 
P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 03/0812012 04/09/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25193 

-_JllOB-4430 

: IE r-):Jl 'W[g 

MAR 1 22012 !iJ
Kern Delta Water District 

0055-1100 
50 I Taft Highway
 

Bakersfield, CA 93307
 

Cross Valley Canal
 
January 2012
 

Early implementation conveyance fees in the Cross Valley Canal for delivery ofKern Delta Water District deliveries of 
San Bernardino Valley MWD State Water Project supplies to Arvin-Edison WSD and River Turnout No.4 as well as 
operational exchange deliveries to Rosedale Turnout No. 1 and 2; adjusted for lined losses. 

SBVMWD Conveyance 
SWP Costs 

Reach Volume Total Total 
AF $/AF $ 

[1] 

I 12,530 1.00 12,530.00 
11,8812 1.00 11,881.00 

3 9,378 1.00 9,378.00 

Total Amount Due 33,789.00 

TOTAL AMOUNT DUE Is c1§0 
[I] Conveyance Fee $\.00 per Reach. o~ btos YO

--U C"

Requested By Prepared By Approved By Approved By 

0 ORIGINAL D REMITTANCE 0 FILE 0 ACCOUNTING 0 NUMERICAL CONTROL 



INVOICE DATE DUE DATE ,KERN COUNTY WATER AGENCY 
P.O. BOX 58
 
BAKERSFIELD, CA 93302-0058
 05/0112012 05/31/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25328 

Kern Delta Water District 0053-1310 

501 Taft Highway 5618-4402 

Bakersfield, CA 93307 

Cross Valley Canal 
February 2012 

Estimated power costs for deliveries of Kern Delta Water District San Bernardino Valley Municipal Water 
District SWP supplies delivered to River Turnout No.4 and Arvin-Edison WSD; adjust for lined losses. 

SBVMWD 
Canal Pumping SWP Pumping 
Reach Plant Volume Rate Costs 

AF $/AF $ 

1 1 6,496 2.25 14,616.00 
1 2 6,478 2.25 14,575.50 
2 3 6,458 2.25 14,530.50 
2 4 6,438 2.25 14,485.50 
2 5 6,414 2.25 14,431.50 
3 6 6,386 2.25 14,368.50 

Extension 7 1,273 2.25 2,864.25 

TOTAL AMOUNT DUE $89,871.75 

Requested By Prepared By Approved By Approved By 

o ORIGINALG REMITIANCE D FILE D ACCOUNTING D NUMERICAL CONTROL
 



INVOICE DATE DUE DATE .KER~ COUNTY WATER AGENCY 
P.O. BOX 58 
BAKERSFIELD, CA 93302-0058 05/01/2012 05/31/2012 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25331 

Kern Delta Water District 0055-1I00 
501 Taft Highway 580B-4430 
Bakersfield, CA 93307 

Cross Valley Canal
 
February 2012
 

Early implementation conveyance fees in the Cross Valley Canal for delivery of Kern Delta Water District deliveries of 

San Bernardino VaHey MWD State Water Project supplies to Arvin-Edison WSD and River Turnout No.4; adjusted for 
lined and unlined losses. 

SBVMWD . Conveyance . 
SWP Costs 

Reach Volume Total Total 
AF $/AF $ 

[I] 

I 6,536 1.00 6,536.00 
2 6,478 1.00 6,478.00 
3 6,414 1.00 6,414.00 

Total Amount Due 19,428.00 

TOTALAMOUNT DUE 19,428.00 I 
[1\ Conveyance Fee $\.00 per Reach. 

Requested By Prepared By Approved By Approved By 

D ORIGINAL REMITIANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



INVOICE DATE' DUE DATE KERN COUNTY WATER AGENCY 
P.O. BQX5u 

, B~ERSFIELD, CA 93302-0058 05129120]2 06128120]2 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25429 

Kern Delta Water District 0053-1310 

501 Taft Highway 561B-4402 

Bakersfield, CA 93307 

.Cross Valley Canal 
March 2012 

Estimated power costs for deliveries of Kern County Water District Member Units' groundwater via' an 
oPerational exchange with Kern Delta Water District San Bernardino Valley Municipal Water District SWP 
supplies on the California Aqueduct, delivered to the Arvin-Edison WSD Turnout; adjust for lined losses. 

SBVMWD 
Canal Pumping SWP Pumping 
Reach Plant Volume Rate Costs 

AF $/AF $ 

I I 0 2.25 0.00 
I 2 0 2.25 0.00 
2 3 0 2.25 0.00 
2 4 2,850 2.25 6,412.50 
2 5 2,821 2..25 6,347.25 
3 6 2,787 2.25 6,270.75 

Extension 7 0 2.25 0.00 

TOTAL AMOUNT DUE $19,030.50 

--r O!W\
 
Requested By Prepared By Approved By Approved By 

0 ORIGINAL ~ REMITTANCE D FILE 0 ACCOUNTING 0 NUMERICAL CONTROL 



Directors:
 

Ted R. Page
 
Division 1
 

Teny Rogers
 
President
 

Division 2
 

Randell Parker
 
Division 3
 

Michael Radon
 
Division 4
 

Adrienne 1. Mathews
 
Division 5
 

William W. Van Skike
 
Vice President
 

Division 6
 

Gene A. Lundquist
 
Division 7
 

James M. Beck
 
General Manager
 

Amelia T. Minaberrigarai
 
General Counsel
 

(661) 634-1400 

Mailing Address
 
P.O. Box 58
 

Bakersfield, CA 93302-0058
 

Street Address
 
3200 Rio Mirada Dr.
 

Bakersfield, CA 93308
 

May 29,2012 

Mr. Mark Mulkay
 
Kern Delta Water District
 
501 Taft Highway
 
Bakersfield, CA 93307
 

Re:	 Estimated power and conveyance invoices for March 2012; Cross Valley 
Canal Water Balance Summaries for March 2012 

Dear Mr. Mulkay: 

Enclosed are the above referenced documents for your records and remittance. If 
you have any questions or require further information, please call me at (661) 634
1491. 

Sincerely, 

~~~.L----
Trent T or 
Water Resources Planner 
Kern County Water Agency 

Enclosures 



INVOICE DATE . DUE DATEKERN CqUNTY WATER AGENCY 
P.q,80)(58 

06/28/2012OS/29/2012BAKERSFIELD, CA 93302-0058 
PHON~: 661/634-1400 FAx: 661/634-1428 

INVOICE NO. 25445 

Kern Delta Water District 0055-1310 

501 Taft Highway 580B-4430 

Bakersfield, CA 93307 

Cross Valley Canal
 
March 2012
 

Early implementation conveyance fees in the Cross Valley Canal for delivery of Kern Delta Water District deliveries of 
San Bernardino Valley MWD State Water Project supplies, delivered via an operational exchange with Kern County 

Water Agency Member Units' groundwater supplies, to the Arvin-Edison WSD Turnout; adjusted for lined. 

SBVMWD Conveyance 

SWP Costs 

Reach Volume Total Total 

AF $/AF $ 

[1] 

1 1.00 

2 2,868 1.00 2,868.00 

3 2,821 1.00 2,821.00 

Total Amount Due 5,689.00 

TOTAL AMOUNT DUE 5,689.00 I 
[1] Conveyance Fee $1.00 per Reach. 

---z;; OM 
0 

Requested By 

ORIGINAL ci 
Prepared By 

REMITTANCE 0 FILE 0 
Approved By 

ACCOUNTING 0 
Approved By 

NUMERICAL CONTROL 



•·'	 Cross Valley Canal 
March 2012 Deliveries - Gross AF 

Deliveries by Turnout:
 
Reverse - Calif. Aqueduct
 
Rosedale Rio Bravo Turnout No. I
 
North Strand Ranch TUlllout
 
South Strand Ranch Turnout
 
Kern Water Bank P-II Turnout
 

Section 4 Turnout
 
River Turnout No. 1
 
Rosedale Rio Bravo Turnout No.2
 
River Turnout No.2
 
Arvin-Edison TUlllout
 
CVC / FK lntertie
 
Lined Losses - Pools 1-6
 
River TUlllout No.3 to River
 
Unlined Losses - Pool 7
 
River TUlllout No.4 to River
 
Henry C. Garnett Treatment Plant
 

Unlined Losses - Pool 8
 
Total 

Deliveries by Turnout/Participant: 
Reverse - Calif. Aqueduct
 

Belridge WSD
 
Berrenda Mesa WD
 
Dudley Ridge WD
 
Lost Hills WD
 
Semitropic WSD
 
Westside Mutual WC
 
Wheeler Ridge Maricopa WSD
 

Arvin-Edison Turnout 
Kelll Delta Water District 
Kern Tulare WD / ID4 / AEWSD Exch. 

evc I FK Intertie
 
Kern Tulare Water District
 

Lined Losses - Pools 1-6
 
Belridge WSD
 
Berrenda Mesa WD
 
Dudley Ridge WD
 
Improvement District No.4
 
Kern Delta Water District
 
Kern-Tulare Water District
 
Lost Hills WD
 
Semitropic WSD
 
Westside Mutual WC
 
Wheeler Ridge Maricopa WSD
 

Unlined Losses - Pools 7
 
Improvement District No.4
 

Henry C. Garnett Treatment Plant:
 
Improvement District No.4
 

Unlined Losses - Pools 8
 
Improvement District No.4
 

Total ··············-····· 

Points of Entry 

Tupman
 
T/O
 

Groundwater
 
(AF)
 

7,085 

3,027
 
526
 
275
 

156
 

135
 
162
 

1l,366 

Tupman 
T/O 
CVP 
(AF) 

CVC / Friant-Kern
 
Intertie
 

KR
 
(AF)
 

KCWAArmco
 
Reverse
 

SWP Exch.
 
(AF)
 

2,983 

2,983 

CVC 
Total 
(AF) 

7,085 

3,027
 
526
 
275
 

156
 

3,118
 
162
 

14,349
 

791
 
791
 

1,096
1,096 

762
 
762
 

985
 
985
 

282
 
282
 

890
 
890
 2,279

2,279 

2,787
2,787 

240
 
240
 

526
 
526
 

19
 
19
 

31
 
31
 7
 

7
 
18
 

18
 
81
 

81
 
35
 

35
 25
 
25
 3
 

3
 
9


9
 
47
 

47
 

156
 
156
 

3,1182,983
135
 

162
 
162
 

34
,--.:...:11"",3..::..66::....---,11L- ---'I IL..-- ...JI 1L-----=2=,9..::..83=-----,11L-_--=1--=4'c:...;.:.9....J1 

5.9452.9831,272Existing Participant Deliveries . 8,404 
New Participant Deliveries _ . 10,094 

14,3492,983
11,366 

w
Shading denoles/orwardflow deliveries based on each point 0/enlry into rhe eve: _/ _denales pools / pump plants IIIi1ized (for/orwardflo ). 

11
 
5124120123:25 PM 



Rosedale-Rio Bravo Water 
~~.\ Storage District 

PO Box 20820 
Bakersfield, CA 93390-0820 4/13/2012 1018 

Kern Delta Water District 
.501 Taft Highway 
Bakersfield, CA 93307-6247
 

Tenns 

Net 30
 

Please remit to above address. 
Total $17,090.00 



, 
KERN COUNTY WATER Af' ~:NCY 

P:O. BOX 58 ' 

BAKERSFIELD, CA 93302-0058 
PHONE: 661/634-1400 FAX: 661/634-1428 

02115/12 03/16/12 

INVOICE NO. 25112
 

Rosedale-Rio Bravo WSD 
PO Box 867 
Bakersfield, CA 93302-0867 

December 2011:
 
SWP to Pioneer
 

Transportation via Section 4 Pump (RRB) 
Transportation via Section 4 Pump (KCWA) 
Transportation via Section 4 Pump (KT) 
Transportation via Section 4 Pump (PG&E) 
Transportation via RTO 1 (RRB): 
Transportation via RTO 1 (Agency): 
Transportation via RTO 1 (KT): 
Transportation via RTO 2 (RRB): 
Transportation via RTO 2 (Agency): 
Transportation via RTO 2 (KT): 
Transportation via River Channel
 
Transportation via 2800 Acres:
 
Transportation via Basins 1, 9 & 10:
 
O&M:
 
Facility Replacement:
 

Subtotal 

TOTAL AMOUNT DUE/(REFUNDED) 

0102-1310 o 
0075-1310 17,090 
761B-4430 8,737 
761B-4401 6,145 
741A-4499 307 
761B-4402 1,901 
020A-4430 o 

0.00 $/at	 o 
8.75 $/at	 359 
8.75 $/at	 656 
3.56 $/at	 1,901 
0.00 $/at	 o 

11.00 $/at	 869 
11.00 $/at	 1,573 
0.00 $/at	 o 

14.25 $/at	 399 
14.25 $/at	 755 
0.00 $/at	 o 
5.36 $/at	 3,479 
0.93 $/at	 646 
5.00 $/at	 6,145 
0.25	 $/at 307
 

$ 17,090
 

Approved By	 Approved ByRequested By 

Pioneer Project
 
Estimated Billing
 
December 2011
 

418 at 
41 at 

D ORIGINAL D REMIDANCE 0 FILE D ACCOUNTING 0 NUMERICAL CONTROL 



Rosedale-Rio Bravo Water 
Storage District 

PO Box 20820 
Bakersfield, CA 93390-0820 4/13/2012 "1016 

".	 Kern Delta Water District
 
501 Taft Highway
 
Bakersfield, CA 93307-6247
 

Terms 

Net 30
 

Pion~er Wheeling Charges - November 2011 
"? 

Please remit to above address. 
Total	 $11,198.88 



335 

2,060 

12,726 

KERN COUNTY WATER Ar~NCY 

P.O. BOX 58 
01/25/12 02/24/12

BAKERSFIELD, CA 93302-0058 
PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25032 

Rosedale-Rio Bravo WSD 
PO Box 867 
Bakersfield, CA 93302-0867 

Pioneer Project
 
Estimated Billing
 
November 2011
 

November 2011: 
SWP to Pioneer 

Transportation via Section 4 Pump (RRB) 1,065 af @ 
Transportation via Section 4 Pump (KCWA) 54 af @ 
Transportation via Section 4 Pump (KT) 74 af @ 
Transportation via Section 4 Pump (PG&E) 1,193 af @ 
Transportation via RTO 1 (RRB): 252 af @ 
Transportation via RTO 1 (Agency): 13 af @ 
Transportation via RTO 1 (KT): 17 af @ 
Transportation via River Channel 1 af @ 
Transportation via 2800 Acres: 136 af @ 
Transportation via Basins 1, 9 & 10: 145 af @ 
O&M: 1,338 af @ 
Facility Replacement: 1,338 af @ 

Subtotal 

Additional Charges:
 
Transportation via Section 4 Pump (April 2011 - PG&( 1,392 af @
 

TOTAL AMOUNT DUE/(REFUNDED)
 

0.00 $/af 
8.75 $/af 
8.75 $/af 
2.84 $/af 
0.00 $/af 

11.00 $/af 
11.00 $/af 
0.00 $/af 
5.36 $/af 
0.93 $/af 
9.00 $/af 
0.25 $/af 

1.48 $/af 

0102-1310 o 
0075-1310 14,787 
761B-4430 2,314 
761 B-4401 6,690 
741A-4499 335 
761B-4402 5,448 
020A-4430 o 

o 
473 
648 

3,388 
o 

143 
187 

o 
729 
135 

6,690 

$14,787
 

---p-re-pDtiJ-- - -- 
Requested By d SY Approved By Approved By 

D ORIGINAL D REMITTANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



Rosedale-Rio Bravo Water 
~'----"'='lIIl\ Storage District 

po Box 20820 
BakerSfield, CA 93390-0820 

661-589-6045 

661-589-1867 

-4/13/2012 1013 

,Kern Delta Water District
 
'501 Taft Highway
 
"Bakersfield, CA 93307-6247
 

Tenns 

Net 30
 

Cros'S Valley Canal Pumping Costs - September 2011 
Pum'ping Plant NO.1 - $1761.50 
Pumping Plant No.2  $1761.50 
pumRing Plant No.3  $747.50 
Pumping Plant No.4  $747.50 
PumJ>ing Plant No.5  $1150.00 

Please remit to above address. 
Total $6,168.00 



ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT
 

CROSS VALLEY CANAL PUMPING COSTS
 
KERN DELTA WATER DISTRICT - SEPTEMBER 2011 

Deliveries and Pumping Plant Usage 

Description 

Volume 

(AF) 
Rate 

($/AF) 

Pumping 

Cost ($) 

Pumping Plant No.1 542 3.25 1,761.50 

Pumping Plant No.2 542 3.25 1,761.50 

Pumping Plant No.3 230 3.25 747.50 

Pumping Plant No.4 230 3.25 747.50 

Pumping Plant No.5 230 5.00 1,150.00 

TOTAL> 6,168.00 

Delivery Accounting 

Turnout AF 

Rosedale No.1 (West) 312 

Stra nd Ra nch 0 

Rosedale No.2 (East) 230 

eve Losses 0 

TOTAL> 542 

1 of 1 



INVOICE DATE DUE DATE 

',P.o. BOX 58 
BAKERSFIELD, CA 93302-0058 

KriRN COUNTY WATER AGENCY 

1211212011 01/lI/2012 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24801 

Rosedale-Rio Bravo WSD 0053-I33O(PWR) 

PO Box 20820 5618-4402 

Bakersfield, CA 93390-0820 

Cross Valley Canal 
September 2011 

Estimated power costs for deliveries of Rosedale Rio-Bravo WSD SWP Table A supplies as well as Arvin-Edison WSD and 
Kern Delta WD use of RRBWSD capacity to convey Metropolitan WD SWP supplies to Rosedale Turnout No. I and 2; 
adjusted for lined losses. 

RRBWSD AEWSD KDWD 
Canal Pumping SWP SWP SWP Pumping 
Reach Plant Volume Volume Total Rate Costs 

AF AF AF $/AF $ 

I I 4,009 1,608 542 3.25 20,016.75 
I 2 4,008 1,608 542 3.25 20,013.50 
2 3 837 0 230 3.25 3,467.75 
2 4 0 0 230 3.25 747.50 
2 5 0 0 230 5.00 1,150.00 
3 6 0 0 0 5.00 0.00 

Extension 7 0 0 0 5.00 0.00 

TOTAL AMOUNT DUE $45,395.50 

~ Requested By Prepared By Approved By Approved By 

l{J ORIGINAL D REMITIANCE 0 FILE 0 ACCOUNTING 0 NUMERICAL CONTROL 



Rosedale-Rio Bravo Water 
~~~a\Storage District 

PO Box 20820 
Bakersfield, CA 93390-0820 

661-589-6045 

661-589-1867 

4/13/2012 1014 

Kern Delta Water District 
501 Taft Highway 
Bakersfield, CA 93307-6247 

Terms 

Net 30 

Cros~ Valley Canal Pumping Costs - November 2011 
Pumping Plant No. 1 - $8258.25 
Pumping Plant No.2  $8255.00 
Puni~ing Plant No.3 - $263.25 
Pumping Plaht No.4  $169.00 
Pumping Plant NO.5  $260.00 Duz 

40SQ() 

Lf Io.d/'~ 

Please remit to above address. 
Total $17,205.50 



ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT
 

CROSS VALLEY CANAL PUMPING COSTS
 
KERN DELTA WATER DISTRICT - OCTOBER 2011 

Deliveries and Pumping Plant Usage 

Description 

Volume 
(AF) 

Rate 

($/AF) 

Pumping 

Cost ($) 

Pumping Plant No.1 2,541 3.25 8,258.25 

Pumping Plant No.2 2,540 3.25 8,255.00 

Pumping Plant No.3 81 3.25 263.25 

Pumping Plant No.4 52 3.25 169.00 

Pumping Plant No.5 52 5.00 260.00 

TOTAL> 17,205.50 

Delivery Accounting 

Turnout AF 

Rosedale No.1 (West) 1,373 

Strand Ranch 1,116 

Rosedale No.2 (East) 52 

CVC Losses 0 

TOTAL> 2,541 

1 of 1 



INVOICE DATE DUE DATE KERN COUNTY WATER AGENCY 
P.o. BOX 58 
BAKERSFIELD, CA 93302-0058 01/0612012 02/06/2012 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 24922 

Rosedale-Rio Bravo WSD 
005J.IJJO(PWRj 

PO Box 20820 
561B-4402 

Bakersfield, CA 93390-0820 

Cross Valley Canal
 
October 2011
 

Estimated power costs for deliveries of Rosedale Rio-Bravo WSD SWP Table A supplies to Rosedale Turnout No. I and 2 as 
well as refill deliveries per the RefillfDewatering Policy Guidelines; adjusted for lined losses. 

RRBWSD 
Canal Pumping SWP Pumping 
Reach Plant Volume Rate Costs 

AF $IAP $ 

I I 2,919 3.25 9,486.75 
1 2 2,918 3.25 9,483.50 
2 3 81 3.25 263.25 
2 4 52 3.25 169.00 
2 5 52 5.00 260.00 
3 6 0 5.00 0.00 

Extension 7 0 5.00 0.00 

TOTAL AMOUNT DUE $19,662.50 

-rr cfW\
 
/ Requested By Prepared By Approved By Approved By 

~ ORIGINAL 0 REMITTANCE 0 FILE D ACCOUNTING D NUMERICAL CONTROL 



Rosedale-Rio Bravo Water 
Storage District 

PO Box 20820 
Bakersfield, CA 93390-0820 

661-589-6045 

661-589-1867 

-4/13/2012 1015 

.: Kern Delta Water District 
; 501 Taft Highway 
. Bakersfield, CA 93307-6247 

Cros~ Valiey Canal Power Costs - November 2011 

Net 30 

Terms 

OW( 
405l.fO 

l.f Ja 0/ I~ 

Please remit to above address. 
Total $27,101.25 



ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT
 

CROSS VALLEY CANAL PUMPING COSTS
 
KERN DELTA WATER DISTRICT - NOVEMBER 2011 

Deliveries and Pumping Plant Usage 

Description 

Volume 

(AF) 

Rate 

($/AF) 

Pumping 

CQst ($) 

Pumping Plant No.1 5,326 2.25 11,983.50 

Pumping Plant No.2 5,324 2.25 11,979.00 

Pumping Plant No.3 0 2.25 0.00 

Pumping Plant No.4 0 2.25 0.00 

Pumping Plant No.5 0 2.25 0.00 

SUB-TOTAL> 23,962.50 

Delivery Accounting 

Turnout AF 

Rosedale No.1 (West) 1,845 

Strand Ranch 3A81 
Rosedale NO.2 (East) 0 

CVC Losses 0 

TOTAL> 5,326 

Pumping Plant Usage
1 

Description 

Volume 

(AF) 

Rate 

($/AF) 

Pumping 

Cost ($) 

Pumping Plant No.1 0 2.25 0.00 

Pumping Plant NO.2 0 2.25 0.00 

Pumping Plant No.3 1,230 2.25 2/767.50 
Pumping Plant NO.4 165 2.25 371.25 

Pumping Plant No.5 0 2.25 0.00 

SUB-TOTAL> 3,138.75 

TOTAL> I 27,101.25 I 
1 eve Power cost to move RRB water to Pioneer. KDWD agreed to move this water to Pioneer to free capacity in 

RRB spreading areas. 

1 of 1 



INVOICE DATE DUE DATE 

. P.O. SOX 5a' 

BAKERSFIELD, CA 93302-0058 

KERN COUNTY WATER AGENCY 

01/1812012 02/17/2012 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25017 

Rosedale-Rio Bravo WSD 005J-I33O(PWR) 

PO Box 20820 561B-4402 

Bakersfield, CA 93390-0820 

Cross Valley Canal 
November 2011 

Estimated power costs for deliveries of Rosedale Rio-Bravo WSD SWP Table A supplies to the Pioneer Project utilizing the 
Section 4 Turnout and River Turnout No. I. Deliveries of Kern Delta WD at Rosedale Turnout No. I and 2 and the North and 
South Turnouts were made with Kern Delta WD MWD supplies; adjusted for lined losses. 

RRBWSD KDWD 
Canal Pumping SWP SWP Pumping 
Reach Plant Volume Volume Rate Costs 

AF AF $/AF $ 

I I 1,318 5,326 2.25 14,949.00 
I 2 1,318 5,324 2.25 14,944.50 
2 3 1,318 0 2.25 2,965.50 
2 4 252 0 2.25 567.00 
2 5 0 0 2.25 0.00 
3 6 0 0 2.25 0.00 

Extension 7 0 0 2.25 0.00 

TOTAL AMOUNT DUE $33,426.00 

--~--Ig~---
/ Requested By Prepared By Approved By Approved By 

C!I ORIGINAL D REMITTANCE D FILE D ACCOUNTING D NUMERICAL CONTROL 



Rosedale-Rio Bravo Water 
Storage District 

PO Box 20820 
Bakersfield, CA 93390-0820 

661-589-6045 

661-589-1867 

-4/13/2012 1017 

.. Kern Delta Water District 
501 Taft Highway 

. Bakersfield, CA 93307-6247 

Terms 

Net 30 

cros$ Valley Canal Pumping Costs - December 2011 

PUr( 

l.fOSVo 

4 /~O/I~ 

Please remit to above address. 
Total $50,436.00 



ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT
 

CROSS VALLEY CANAL PUMPING COSTS
 
KERN DELTA WATER DISTRICT - DECEMBER 2011 

Deliveries and Pumping Plant Usage 

Description 

Volume 

(AF) 

Rate 

($/AF) 

Pumping 

Cost ($) 

Pumping Plant No.1 5,873 2.25 13,214.25 

Pumping Plant No.2 5,872 2.25 13,212.00 

Pumping Plant No.3 4,056 2.25 9,126.00 

Pumping Plant No.4 354 2.25 796.50 

Pumping Plant NO.5 353 2.25 794.25 

SUB-TOTAL> 37,143.00 

Delivery Accounting 

Turnout AF 

Rosedale No.1 (West) 2,761 

Strand Ranch 2,759 

Rosedale No.2 (East) 353 

evc Losses 0 

TOTAL> 5,873 

Pumping Plant Usage! 

Description 

Volume 

(AF) 

Rate 

($/AF) 

Pumping 

Cost ($) 

Pumping Plant No.1 1,510 2.25 3,397.50 
Pumping Plant No.2 1,509 2.25 3,395.25 
Pumping Plant No.3 1,508 2.25 3,393.00 
Pumping Plant No.4 1,089 .2.25 2,450.25 
Pumping Plant No.5 292 2.25 657.00 

SUB-TOTAL> 13,293.00 

TOTAL> 1~'5U,43'6~(jO I 

1 eve Power cost to move RRB water to Pioneer. KDWD agreed to move this water to Pioneer to free capacity in 

RRB spreading areas. 

1 of 1 



INVOICE DATE DUE DATE K8RN COUNTY WATER AGENCY 
•	 P.O.80X58 

BAKERSFIELD, CA 93302-0058 02/1312012 03/1412012 

PHONE: 661/634-1400 FAX: 661/634-1428 

INVOICE NO. 25082 

Rosedale-Rio Bravo WSD 0053.133o(pWR) 

PO Box 20820 56184402 

Bakersfield, CA 93390-0820 

Cross Valley Canal 
December 2011 

Estimated power costs for deliv~ries of Rosedale Rio-Bravo WSD SWP Table A supplies to the Pioneer Project utilizing the 
Section 4 Turnout and River Turnout No. I. Deliveries of Kern Delta WD at Rosedale Turnout No. I and 2 and the North and 
South Turnouts were made with Kern Delta WD MWD and SBVMWD supplies; adjusted for lined losses. 

KDWD KDWD 
RRBWSD MWD SBVMWD 

Canal Pumping SWP SWP SWP Pumping 
Reach Plant Volume Volume Volume Rate Costs 

AF AF AF $/AF $ 

I I 1,510 3,940 1,933 2.25 16,611.75 
I 2 1,509 3,939 1,933 2.25 16,607.25 
2 3 1,508 3,937 119 2.25 12,519.00 
2 4 1,089 236 118 2.25 3,246.75 
2 5 292 236 117 2.25 1,451.25 
3 6 0 0 0 2.25 0.00 

Extension 7 0 0 0 2.25 0.00 

TOTAL AMOUNT DUE	 $50,436.00 

cHtv1---r 
Requested By Prepared By	 Approved By Approved By 

D ORIGINAL Q REMITTANCE 0 FILE 0 ACCOUNTING D NUMERICAL CONTROL 



ROSftw.ERIOU A-·'~T61l;T()llAG.Eccrnarr •.id.-i.-,. Rosedale-RIo Bravo Water Storage 
. 1 ,~ nic:trirt 
. 'r ' PO Box 20820 

Bakersfield, CA 93390-0820 -12/5/2011 1009 

Kern Delta Water District 
501 Taft Highway 
Bakersfield, CA 93307-6247 

evc Pumping Costs 
August 2011 
see attached statement 

Tenns 

Net 30 

VENDOR 

INVOICE # 

P.O. # 

DATE /~_ 

~r.f'( ( AMOUNT 
ACCL CODE 

~ 

l 
Plea~e remit to above address. 

Total 

WATER B.P.
 



ROSEDALE-RIO BRAVO WATER STORAGE DISTRICT
 

CROSS VALLEY CANAL PUMPING COSTS
 
KERN DELTA WATER DISTRICT - AUGUST 2011 

Deliveries and Pumping Plant Usage 

Description 

Volume 

(AF) 

Rate 

($/AF) 

Pumping 

Cost ($) 

Pumping Plant No.1 763 3.25 2,479.75 

Pumping Plant No.2 763 3.25 2,479.75 

Pumping Plant No.3 0 3.25 0.00 
Pumping Plant No.4 0 3.25 0.00 
Pumping Plant No.5 0 3.25 0.00 

TOTAL> 4,959.50 

Delivery Accounting 

Turnout AF 

Rosedale No.1 (West) 763 

Strand Ranch 0 
Rosedale No.2 (East) 0 
evc Losses 0 

TOTAL> 763 



.. ~~:o 

~;'" .4 

Buena Vista Water Storage District 
P.O. Box 756 
Buttonwillow, CA 93206 

Telephone: 661-324-110 I 

nill )'0 

Kern Delta Water District 
501 Taft Highway 
Bakersfield, CA 93307 
USA 

Invoice No. 

Customer No. 

Ship To 

Kern Delta Water District 
501 Taft Highway 
Bakersfield, CA 93307 
USA 

J 

Invoice 

2669 

0780 

Invojc~ .D;itel Order Date", SONunib~r ,Qr.d~redJJy I Cust()l,DerPON~mber P~Y9\e.n~~etliod 
12/16/2011 I 12/1/2011 I I Net 30 Days 

Warehouse I ' S6~)Jvi~  ' RO,B. I S~lesperson 'l~esMeNijm!Jer ' 
MAIN I I 

Order Ship 
Tax Item Number / Description 

Unit Eft¢nded 
Quantity Quantity Price Price 

25,000.00 25,000.00 N KDEX 15.50 387,500.00 

Kern Delta Exchange 

2011 EXHANGE FEES PURSUANT TO MEMO OF UNDERSTANDING 
THIS EXCHANGE IS IN ADDITION TO THE ANNUAL LONG-TERM 
WATER EXCHANGE AGREEMENT NO.2 

f"'~wr- ~\-o.. ~~ ~ c..UL ~. 

D~ VENDOR ~ i.LJ ~A - rrL ~ 

~ 
INVOICE /I ..."/~/A Q -, ~ 

P.O. # "Du.H'l.. 
U ~/ 

~ 
I (I / 11--'

'CO I 10 DATE ltA-/t, -II 
,AMOUNT .51'l..1AA it) 

. '-CT. CODE 
,.,_.';~ , ....-- - . 

Print Date 12/16/11 Total Paid 0.00 Subtotal 387,500.00 
Print Time 10:29:05 AM Balance Due 387,500.00 Freight 0.00 

Page No. 1 Due Date 01/15/12 

Printed By: Marinelle 

Invoice Total 387,500.00 















































































































































































































































































































































































 

 

 

 

  

Appendix C: Disadvantaged Community 
Identification and Coordination 



This page intentionally left blank. 



Disadvantaged Community Identification and Coordination 
 

Disadvantaged Community Identification 
and Coordination 
An economically disadvantaged community (DAC) is defined by the State as a community with a 
median annual household income of 80 percent or less than the State median annual household 
income. In 2010, the State’s annual median family income was $61,632. Figure 1 shows the 
economically disadvantaged communities in the Region.  

DAC and severely disadvantaged community (SDAC) areas were identified and characterized by 
MHI for assessment. Census Bureau data was downloaded from the U.S. Department of Commerce, 
United States Census Bureau website1. It was extracted for use in this analysis using the 2010 
American Community Survey; a comprehensive data set for the 5-year period of 2006-2010. For 
California the statewide MHI was $76,278.00. This MHI data by tract was used for mapping and 
characterization. In accordance with DWR guidance, the 2012 IRWM Guidelines2 list if household 
income was below 80% of the MHI for California or $48,706(DWR) $46,285(SBVWCD), the 
community was considered a DAC. Additionally, if household income was below $33,325.00, the 
tract is mapped and shown as SDAC based on CDPH guidance website3. Population and other 
demographic data were used from the same source.  

In order to more easily work with the many DAC and SDAC areas the tracts were aggregated into 
geographic area clusters. These clusters will allow better description and clarity as further work is 
completed. A total of nine clusters were identified and displayed in Figure 2. Each cluster is shows 
the MHI range from lowest to highest tract in the cluster area as well as the MHI for the cluster as a 
whole. Table 3 shows these values and the approximate population of the DAC and SDAC located 
within it. Table 4 shows the cities and water districts which cover all or part of the cluster and 
included a DAC or SDAC tract. It should be noted that some water districts and cities that lie within 
the cluster are not mentioned because they do not contain any DAC or SDAC tracts. Also, the 
approximate populations are only for the areas that contain DAC and SDAC tracts. 

Identified DAC and SDAC Areas 

For the entire upper watershed area of interest or IRWM boundary, the population in 2010 was 
approximately 1,051,094. Median Household Income (MHI) was $60,944.57 according to the 
American Community Survey, 5-yr California data set.  

Within the IRWM area boundary three major areas were identified, West, East and Mountain 
communities. Each Cities or census designated place is shown in one of the three major areas for 
geographic classifications as indicated in Table 1. 

1 U.S. Department of Commerce, United States Census Bureau. http://www.census.gov/geo/maps-
data/data/tiger-data.html  
2 California Department of Water Resources. 2012 Proposition 84 and 1E IRWM Guidelines. 2012 IRWM 
Guidelines. http://www.water.ca.gov/irwm/grants/guidelines.cfm  
3 California Department of Public Health. http://www.cdph.ca.gov/Pages/Default.aspx  

C-1 

                                                             

http://www.census.gov/geo/maps-data/data/tiger-data.html
http://www.census.gov/geo/maps-data/data/tiger-data.html
http://www.water.ca.gov/irwm/grants/guidelines.cfm
http://www.cdph.ca.gov/Pages/Default.aspx


Disadvantaged Community Identification and Coordination 
 

Table 1: Geographic Classification by City 

West East Mountains 
• San Bernardino 
• Rialto 
• Riverside 
• Grand Terrance 
• Loma Linda 
• Highland 
• Rubidoux 
• Sunny Slope 
• Moreno Valley 

• Redlands 
• Yucaipa 
• Calimesa 
• Cherry Valley 
• Beaumont 

• Big Bear Lake 
• Big Bear 
• Crestline 

 
Likewise the IRWM area includes the following water related agencies characterized by the same 
geographic classification, and are shown in Table 2. 

Table 2: Geographic Classification by Water Agency 

West East Mountains 
• San Bernardino Valley 

Municipal Water District 
• West Valley Water 

District 
• San Bernardino City 
• Rialto City 
• Loma Linda City 
• East Valley Water District 
• Colton City 
• Western Municipal Water 

District 
• Rubidoux Community 

Services District 
• Riverside City 
• Jurupa Community 

Services District 
• Eastern Municipal Water 

District 

• Redlands City 
• Yucaipa Valley Water 

District 
• South Mesa Water District 
• San Gorgonio Pass Water 

Agency 
• Beaumont Cherry Valley 

Water District 
• San Bernardino Valley 

Water Conservation 
District 

• San Bernardino Valley 
Municipal Water District 

• Western Heights Water 
Company 

• Big Bear Lake City 
• Big Bear City Community 

Services District 

 
As illustrated in Figure 1, a central area for DAC and SDAC occurs in the management area. This 
central area occurs between the east side of the City of San Bernardino and west side of City of 
Highland. This geographic area is identified as cluster area 1. From this central area the DAC and 
SDAC are somewhat scattered and other clusters are identified in the valley area outward towards 
Colton, Fontana and Riverside. In order to describe the areas they were assigned to clusters as 
illustrated below on Figure 2. 

C-2 



Disadvantaged Community Identification and Coordination 
 

Figure 1: Water Providers and DAC Locations 

 
 

C-3 



Disadvantaged Community Identification and Coordination 
 

Figure 2: DAC Cluster Areas 

C-4 



Disadvantaged Community Identification and Coordination 
 

East  
• Cluster six contains two water districts and one city. The MHI is $33,432.00 and the 

approximate population is 11,334. There are seven DAC and one SDAC. 

• Cluster seven contains four water districts and two cities. The MHI is $37,124.00 and the 
approximate population is 9,683. There are six DAC and two SDAC.  

• Cluster eight contains two water districts and three cities. The MHI is $37,257.00 and the 
approximate population is 6,342. There are three DAC and one SDAC.  

West 
• Cluster one deals with eight water districts and six cities. This cluster out of the nine has the 

most DAC and SDAC. In total there are fifty five DAC and sixty six SDAC. The cluster area has 
an approximate population of 187,226 and median household income (MHI) of $30,814.00.  

• Cluster two deals with four water districts and three cities. The MHI is $33,649.00 and 
median population is 53,136. It contains twenty five DAC and 13 SDAC.  

• Cluster four contains two water districts and three cities. The MHI is $41,056.00 and 
approximate population is 14,841. There are 5 DAC and one SDAC. 

• Cluster five contains two water districts and one city. The MHI is $39,347.00 and the 
approximate population is 29,725. There are five DAC and two SDAC. 

• Cluster nine contains two water districts and three cities. The MHI is $32,439.00 and the 
approximate population is 5,253. There are two DAC and two SDAC. 

Mountains  
• Cluster three contains two water districts and two cities. The MHI is $31,898 and the 

approximate population is 9,183. There are six DAC and six SDAC. 

In the USARW Region, more than 325,000 residents in 208 census tracts are considered as 
disadvantaged. Of the 208 tracts 45% are considered severely disadvantaged. However, the vast 
majority receive water supplies that meet all state and federal standards for water quality from the 
utility which serves the area they live in. The water agencies listed in Table 4 are participating in 
the update and serve the listed communities. 

   

C-5 



Disadvantaged Community Identification and Coordination 
 

Table 3: Summary of Collected DAC-related Data 

Cluster 
# 

Water Districts** Cities-County Range of MHI 
(Low-High) MHI 

Approximate 
Population 

Total 
DAC 

Total 
SDAC 

IRWM 
Category 

1 • West Valley Water District 
• San Bernardino City 
• Riverside Highland Water Company 
• Rialto City 
• Loma Linda City 
• East Valley Water District 
• Colton City 
• San Bernardino Valley Municipal Water District 

• San 
Bernardino 

• Rialto 
• Colton 
• Grand Terrace 
• Loma Linda 
• Highland 

 
 
 
 

($7,411-$45,750) 
$30,814.00 

187,226 55 66 West 

2 • Rubidoux Community Services District 
• Riverside City 
• Jurupa Community Services District 
• Western Municipal Water District 

• Sunny Slope 
• Rubidoux 
• Riverside 

($6,544-$46,231) 
$33,649.00 

53,136 25 13 West 

3 • Big Bear Lake City 
• Big Bear Community Services District 

  

• Big Bear Lake 
• Big Bear 

($18,553-$43,173) 
$31,898.00 

9,183 6 6 Mountains 

4 • West Valley Water District 
• San Bernardino Valley Municipal Water District 

• Fontana 
• Bloomington 
• Rialto 

($31,827-$45,749) 
$41,056.00 

14,841 5 1 West 

5 • San Bernardino City 
• San Bernardino Valley Municipal Water District 

• San 
Bernardino 
City 

($26,775-$46,159) 
$39,347.00 

29,725 5 2 West 

6 • Redlands City 
• San Bernardino Valley Municipal Water District 

• Redlands ($27,188-$44,155) 
$33,432.00 

11,334 7 1 East 

7 • Yucaipa Valley Water District 
• South Mesa Water District 
• San Bernardino Valley Municipal Water District 
• Western Heights Water Company 

• Yucaipa 
• Calimesa 

($29,186-$44,179) 
$37,124.00 

9,683 6 2 East 

8 • Beaumont Cherry Valley Water District 
• San Gorgonio Pass Water Agency 

• Cherry Valley 
• Beaumont 
• Banning 
• Calimesa 

($27,031-$45,485) 
$37,257.00 

6,342 3 1 East 

9 • Eastern Municipal Water District 
• Western Municipal Water District 

• Riverside 
• Moreno Valley 
• March AFB 

($20,477-$43,984) 
$32,439.00 

5,253 2 2 West 

*Cities/County, Range of MHI, and Population details were not determined by cluster. Instead, they were determined based on the DAC/SDAC areas within each cluster.  
**Valley District and Western MWD overlie most DAC areas, and Valley District overlies much of the Eastern Valley DAC areas. 
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Disadvantaged Community Identification and Coordination 
 

Table 4: Water Districts and Cities/Counties Served 

Water Districts Cities/County 
San Bernardino Valley Municipal 
Water District 

 

• San Bernardino 
• Colton 
• Grand Terrace 
• Loma Linda 
• Highland 
• Fontana 
• Bloomington 
• Rialto 
• Redlands 
• Yucaipa 

West Valley Water District • Riverside, Co 
• San Bernardino, Co 
• Colton  
• Fontana 
• Rialto 

San Bernardino City • San Bernardino 
Riverside Highland Water Company • Colton 

• Grand Terrace 
• Riverside 

Rialto City • Rialto 
Loma Linda City • Loma Linda 
East Valley Water District • Highland 
Colton City • Colton 
Western Municipal Water District • Sunny Slope 

• Rubidoux 
• Riverside 

Rubidoux Community Services 
District • Rubidoux 

Riverside City • Riverside 
Jurupa Community Services District • Jurupa 
Big Bear Lake City • Big Bear City 
Big Bear Community Services District • Big Bear 
Redlands City • Redlands 
Yucaipa Valley Water District • Yucaipa 

• Calimesa 
South Mesa Water District • Calimesa 
Western Heights Water Company • Yucaipa 
San Gorgonio Pass Water Agency 

 
• Cherry Valley 
• Beaumont 
• Banning 

Beaumont Cherry Valley Water 
District 

• Beaumont 
• Cherry Valley 

Eastern Municipal Water District • Riverside 
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DAC Outreach Coordination 

Distributed Approach and Organizations 
The IRWM update group identified that DAC identification and outreach would be performed in two 
separate efforts for the update. The group through volunteers would prepare the section and 
preliminary analysis. Following a preliminary identification, organization and assessment 
described in section 2, the group would coordinate with participating entities for their outreach and 
results. 

Coordination 
On September 23, 2013 the IRWM update group met and discussed initial findings research and 
characterization. From this research determined that it was most feasible to have the local districts 
and agencies coordinate outreach for their areas. Because some of the efforts have been ongoing 
before the update and new efforts are planned, when results are obtained agencies will report them 
to the group for incorporation into the IRWM update on an ongoing basis until publication. 

Inquiry and Outreach Results 
Of the entities identified in Section 2.4 the three water agencies have reported their results in DAC 
communities. West Valley Water District (WVWD), Yucaipa Valley Water District (YVWD) and San 
Bernardino Valley Water Conservation District (SBVWCD) have characterized DAC and or SDAC 
areas in the boundaries.  

West Valley Water District 
West Valley Water District provided needs and project related to outreach they routinely do with 
the DAC areas in their District. 

Yucaipa Valley Water District 
Yucaipa Valley Water District provided needs and project related to outreach they routinely do with 
the DAC areas in their District. 

San Bernardino Municipal Water Department 
The San Bernardino Municipal Water Department provides feedback on the programs they use to 
serve the largest DAC areas in the region. The water and wastewater services are provided to DAC, 
SDAC and non-disadvantaged areas alike. 

San Bernardino Valley Water Conservation District 
San Bernardino Valley Water Conservation District identified Disadvantaged Unincorporated 
Communities in response to a sphere of interest and municipal service review in accordance with 
SB-244 and San Bernardino County Local Agency Formation Commission (LAFCO) guidance. LAFCO 
uses the same MHI level as the DWR guidance; however they focus on areas that are not in 
incorporated cities, because incorporated cities have powers and authorities to serve DAC 
communities in addition to those from any special district.  The analysis indicates that in the IRWM 
Planning Region, more than 325,000 residents in 208 census tracts are considered disadvantaged. 
Of the 208 tracts 45% are considered severely disadvantaged. However, the vast majority receive 
water supplies that meet all state and federal standards for water quality from the utility which 
serves the area they live in. The water conservation and groundwater recharge services are 
provided to DAC, SDAC and non-disadvantaged areas alike. 

Meetings and Documentation 
Because coverage of DAC issues, separate from regular water or waste water service provision is a 
new element to planning most agencies indicated they will be incorporating this into their future 
efforts and will provide meeting and other documentation in the future. In most areas, the DAC 
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areas are served contiguous portions of the city or district for water supply, water quality and 
wastewater. City departments and districts have meetings with community representatives and 
customers in DAC and SDAC areas.  

Recommendations 
The IRWM group recommends the city departments and districts that have not already done so, 
undertake some organized outreach to DAC and SDAC areas in their jurisdiction, keep records of 
the interaction, needs and project ideas for future IRWM plan updates. 

A large number of tracts in the Upper Santa Ana River watershed are classified as disadvantaged or 
severely disadvantaged based on the US Bureau of Census American Community Survey Median 
Household Income guidance. Nine cluster areas were identified in the three geographic regions of 
the plan. Cluster one is the largest by area and population. In the planning area, more than 325,000 
residents in 208 census tracts are considered as disadvantaged. Of the 208 tracts 45% are 
considered severely disadvantaged. However, the vast majority receive water supplies that meet all 
state and federal standards for water quality from the utility which serves the area they live in.  
Areas with the largest concentrations of DAC and severely disadvantaged community (SDAC) 
residents have developed programs to assist the DAC members in paying their water related bills 
while still ensuring their water and wastewater service are meeting all applicable state and federal 
regulations.  In these areas affordability can be a challenge which providers have special programs 
to assist residents and special grants may be available to households near the poverty level. 

Water management strategies evaluated and considered for the IRWM Plan are designed to 
improve water supply reliability and water quality for these communities in the Region. The 
disadvantaged communities are dispersed throughout the Plan Area, and are served water by 
different water purveyors. The location of disadvantaged communities relative to project locations 
determines the range and extent of benefit a given project provides to an individual disadvantaged 
community. 

For example, the larger, regional projects provide water supply reliability and/or water quality 
benefits to a water provider’s service area or the Plan Area in total. While these projects do not 
specifically target disadvantaged communities, the benefits of the project may extend to one or 
more disadvantaged communities. 

In addition there are individual projects located within the disadvantaged communities that 
directly benefit those areas by improving water supply reliability and/or water quality to the 
targeted disadvantaged community.  

 

DAC Needs and Projects 

While most participating water entities working on update of the IRWM Plan have initiated some 
effort to work with DAC or SDAC areas in their jurisdiction, two have provided detailed needs and 
potential projects responsive to the needs in their DACs. 

Yucaipa Valley Water District  

Yucaipa Valley Water District has disadvantaged community (DAC) sectors within its service area, 
shown as cluster 7 on Figure2.2.   One DAC community is located in the western portion of the 
District boundary known as the Dunlap area.  Yucaipa Valley Water District provides sewer service 
to a portion of this area and the water retailer is Western Heights Water Company.  The additional 
DAC areas which are centrally located in the City of Yucaipa are within the Yucaipa Valley Water 
District and South Mesa Water District service area for water and sewer service. 
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YVWD – Septic System to Sewer Conversion 
The most beneficial disadvantaged community project within the Yucaipa Valley Water District 
service area is the conversion of septic systems to sewer.  Discontinuation of the use of septic tanks 
will improve the groundwater quality in the Yucaipa Basin.  Connection to the sewer system will 
prevent groundwater contamination and replace failing septic systems.  This conversion would 
benefit the lower DAC community known as Dunlap. 

YVWD – Water Use Efficiency - Direct Installation  

The DAC community centrally located in Yucaipa would consist of direct installation services of 
water efficient devices reducing cost impacts.  Replacing older inefficient water devices becomes an 
effective way to control wasteful water practices and reduce costs.   Direct installation offers a 
turnkey approach with a seamless process.  Customers can achieve instant savings while water 
districts record additional water savings to meet the requirements of the Water Conservation Act of 
2009 SBx 7-7.   

West Valley Water District 
West Valley Water District’s (WVWD) service area boundary includes portions of the Cities of 
Rialto, Colton, Fontana and unincorporated areas of San Bernardino and Riverside County.  There 
are several DACs within this area Identified in cluster 1 and 4 on Figure 2.2.  The largest being the 
community of Bloomington. WVWD is currently completing construction of a state-of-the-art 
treatment plant that uses green technology to remove perchlorate from the water at a fraction of 
the cost of other methods, making this water available to local DACs . 

Bloomington is an unincorporated area located in San Bernardino County with an estimated 
population of 23,900.  Bloomington was originally developed as part of the land holdings and 
formed as a township of the Semi-Tropic Land and Water Company which was formed in 1887.  
Bloomington is a rural DAC area that consists of older homes and larger lots that residents use to 
raise horses.  WVWD is the main water supplier for this area, which is in DAC cluster 4. 

The Bloomington Municipal Advisory Commission (MAC) is a Council made up of 5 members of the 
community that are appointed by the County Supervisor for that area.  The MAC has been around 
for over 20 years and meets on a monthly basis to discuss issues, concerns and events that are 
taking place.  Currently, two of West Valley Water District’s Board members also serve as Council 
members on the MAC.  At each of the meetings, Board members announce their involvement with 
the Water District so the residents at this time can voice concerns or questions they may have.  The 
MAC promotes its meetings by announcing them in the local paper, through social media and letters 
are sent to residents from the County.  From time to time when there is an important issue 
involving the District the General Manager and Assistant General Manager will attend these 
meetings and make presentations to the community.  Also in the spring of 2013 the District started 
a newsletter specifically for the residents of Bloomington to enhance the District’s communication 
with these customers. 

Current WVWD Projects to assist the DAC area 

In order to provide customers with a reliable water supply, the District embarked on a multi-year 
project in the Bloomington area to replace aging infrastructure.  This project includes the 
construction of new waterlines, fire hydrants and water services.  Construction on the first phase of 
this project is already underway. 

Need and Project for Bloomington DAC Area 

Residential Audit and Direct Install Services Project - Residents of this area have expressed the 
need for access to residential water conservation products that they cannot afford.  In DACs and 
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especially this community homeowners and landlords cannot afford to replace old water inefficient 
fixtures.  The district proposed a project supporting a program of direct install services for DAC 
water conservation.  This program would target the DAC communities and the residents that are 
consuming water above a conservation threshold.  This program would review water usage history 
and perform water audits for residential properties.  An audit report identifying water saving 
opportunities and installation of equipment including faucet aerators, showerheads, high efficiency 
toilets, smart controllers and rotary irrigation nozzles will be installed in accordance with the audit 
report.  The District would provide community outreach events and efforts to promote the program 
services and answer any questions. 

City of San Bernardino Municipal Water Department 
By far the largest area by population and tracts is cluster one.  A large portion of cluster one is 
within the City of San Bernardino. The City of San Bernardino Municipal Water Department 
(SBMWD) has a long history of interaction with the DAC communities in their service area.  In 
response they provide a number of special services residents and businesses in their service area.  
These services do not specifically apply to any IRWM Grant funded programs.  However these 
model programs are include for information and because of these services the DAC and SDACs 
served by SBMWD do not have water supply and/or water quality issues and the same level of 
service applies to all.  Many of these DAC related services are described below: 

Extended Notice 

SBMWD provides special water bill payment services for its customers especially disadvantaged 
customers.  The programs meet or exceed the minimum legal requirements in regards to all 
residential customers, (including disadvantaged customers), and the delinquency process.  By law 
the SBMWD is required to provide customers with three notifications prior to delinquency action, 
which may include interruption of water service.  The notices are:  1. the original bill, 2. a reminder 
notice, and 3. a final shut-off notice.  In addition, SBMWD provides a second reminder notice 
contained within the following month’s bill.  

Account Extensions 

SBMWD offers all customers (including disadvantaged customers) the opportunity for a minimum 
of six account extensions per year. An account extension occurs when a customer requests and is 
granted protection from any delinquency action, including interruption of water service, with no 
money down for up to a month, giving them time to pay their bill. 

Payment Plans 

SBVMWD offer customers (including disadvantaged customers) the option of a payment plan, 
which is a long term payment arrangement. The customer normally starts a payment plan with a 
down payment, and the account balance is amortized over a one year or less, but can be extended to 
two years.  The customer pays their current bill plus a fixed portion of their past bill in arrears.  
Under this arrangement the customer is not charged interest and is protected from any delinquency 
action for as long as they stay current on the payment plan.  

Customer Assistance Program 

The Customer Assistance Program (CAP) is provided to disadvantaged residential customers who 
are at or below the county poverty income threshold with a sixty dollar ($60.00) annual reduction 
in their water bill. This is done by giving a five dollar ($5.00) rebate on their monthly water bill to 
assist them in affording water and wastewater service.  
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Special Notification 

The Third Party Notification service is available and supports DAC households, the elderly and 
disabled. Customers can request SBVMWD automatically send duplicate delinquency notices to a 
family member or caretaker whenever the account first becomes delinquent, well in advance of a 
potential interruption of water service.   

Medical Alert Notification 

The Medical Alert Notification system supports customers who have provided acceptable 
documentation that loss of water would be life threatening and water is not shut off in the normal 
delinquency process.     

Multilingual Services 

A significant portion of low income customers of the District speak only Spanish all critical 
customer functions, customer service counter, call center, cashiering, and field service staff have 
Spanish bi-lingual employees who can assist  customers on the phone, in person and in the field. 

Due to continuous interaction with DAC residents no specific needs or documents is developed for 
outreach or needs.  No specific projects were identified by the SBMWD, however these model 
programs may be useful in other areas which server large DAC and SDAC communities. 

Potential Projects Summary 
DAC Water Conservation efforts and projects are proposed for Yucaipa and West Valley Districts 
DAC areas as a way to reduce water waste and reduce cost to the DAC’s they serve.  This approach 
has been viable in other areas and as individually or combined regional project.   YVWD identified 
DAC need for septic to sewer conversion to both improve long term water quality as well as 
increase compliance with ordinances for connection.   

Other Grant Opportunities 
The IRWM update group also reviewed water costs and household income.  Several grant entities 
offer additional grant availability for areas where water costs more than set percentages of MHI.  
The California Department of Public Health offers special DAC grant options when 1.5% of MHI is 
expended for water.  Significant areas of the valley meet this criterion.  The US Environmental 
Protection Agency has programs for areas where 2.5% of MHI is expended for water.  The World 
Health Organization and California Water Plan identify critical water affordability, an indicator of 
assistance at 3% and 2% respectively.  Figure 4-1 shows significant areas qualify by income and 
average water rate for these income based water supply grant programs.   Some areas shown in 
Figure 4-1 have incomes below the poverty line for the average household size for the area. 
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INTRODUCTION

DEFINITION OF TABLE HEADINGS

IRWM Plan Standard:  As named in the November 2012 IRWM Prop 84 and 1E Guidelines.

Overall Standard Sufficient:
This field is either "YES" or "NO" and is automatically calculated based on the "Sufficient" column described below. If all fields 
are "y", the  overall standard is deemed sufficient. Any entry other than a "y" in the Sufficient column (i.e. "n", ?, not sure, 
more detail needed, etc.) results in a NO. 

Plan Standard Requirements Fields with an asterisk * are required by legislation to be included in an IRWM Plan.
Which Must Be Addressed

Requirements are taken directly from the November 2012 Guidelines.
Is the Guideline Requirement included in the IRWM Plan? The options are: y = yes, requirement is included in the IRWMP; or 
n = no, requirement is not included in the IRWMP. If only y or n then presence/absence of the requirement is sufficient for 
evaluation. If there is a "q" (qualitative) then add a brief narrative, similar to a Grant Application Review public evaluation or 
supporting information.

2012 IRWM Grant Program Guidelines 
Source Page(s)

Page(s) in the Guidelines (November 2012) which pertain to the Requirement.

Legislative Support and/or Other Citations
The CWC or other regulations that pertain to the Requirement, if applicable. This is for reference purposes. The cell links to a 
weblink of the regulatory code.

Location of Standard in Grantee IRWM Plan
The page(s) or sections in the IRWM Plan where information on the Requirement can be found. This can be specific 
paragraphs or entire chapters for more general requirements.

Brief Qualitative Evaluation Narrative
Supporting information for the Requirement if a "q" is in the Included column. This can be just a few sentences or a paragraph 
and can be taken directly from the IRWM Plan. Comments or supporting information may be entered regardless of whether 
required.
Is the Guidelines requirement sufficiently represented in the IRWM Plan (y/n). 

Evidence of Sufficiency

Sufficient

IRWM planning regions must have an IRWM Plan that has been reviewed and deemed consistent with the 2012 IRWM Plan Standards by DWR for eligibility to receiving Round 3 
Proposition 84 funding. This 2012 IRWM Plan Standards Review Form for DWR staff use provides a consistent means in determining whether the 2012 IRWM Guidelines are 
being addressed in the IRWM Plan. It is part of the Plan Review Process that will begin prior to Round 3 solicitation. The form is similar to a grant application review form in that 
there is a checklist for each of the 16 Plan Standards and narrative evaluations where required. However, the evaluation is pass/fail; there is no numeric scoring. Each Plan 
Standard is either sufficient or not based on its associated requirements. Each Standard consists of between one and fourteen requirements. A Yes or No is automatically 
calculated in each Plan Standard header based on the individual requirement evaluations. In general, a passing score of "C" (i.e. 70% of the requirements for a given Plan 
Standard) is required for a Standard to pass. Standards with only one or 2 requirements will need one or both of those requirements to pass. Standards with 3 requirements will 
need at least 2 of the requirements to pass. Standards with 4 or 5 requirements will need at least 3 to pass. Some plan elements are legislated requirements. Such plan elements 
must be met in order to be considered consistent with plan standards. A summary of the sufficiency of each Standard is automatically calculated on the Standards Summary 
worksheet. A "No" evaluation indicates that a Standard was not met due to insufficient requirements comprising the Standard. The evaluation for each Plan Standard and any 
associated insufficiencies is automatically compiled on the Standards Summary page. Additional reviewer comments may be added at the bottom of each standards work sheet.  

Requirement

Included

Plan Standard Source

Note: This review form is meant to be a tool used in conjunction with the 2012 IRWM Guidelines document to assist in the evaluation of IRWM plans. It is not designed to be 
a substitute for the Guidelines document itself. Reviewers must use the Guidelines in determining plan consistency.



2012 IRWM Plan Standards Review Form

Regional Acceptance Process Planning Region: Not 
Regional Water Management Group: Basin Technical Advisory Committee
IRWM Plan Title: Upper Santa Ana River Watershed Integrated Regional Water Management Plan Update
DWR Reviewer:

PLAN IS SUFFICIENT

IRWM Plan Standard
Overall Standard 

Sufficient
Requirement(s) Insufficient

Governance Yes
Region Description Yes
Objectives Yes
Resource Management Strategies Yes
Integration * Yes
Project Review Process Yes
Impact and Benefit Yes
Plan Performance and Monitoring Yes
Data Management Yes
Finance Yes
Technical Analysis Yes
Relation to Local Water Planning Yes
Relation to Local Land Use Planning Yes
Stakeholder Involvement Yes
Coordination Yes
Climate Change Yes
* If not included as an individual section use Governance, Project Review Process, and Data Management Standards per
   November 2012 Guidelines, p. 44.

Additional Comments:



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Regulatory and/or 
Other Citations

Location of Standard 
in Grantee IRWM Plan

Brief Evaluation Narrative y/n

The name of the RWMG responsible for 
implementation of the IRWMP y/n 18/35

Sections 1.1, 1.4.1

A description of the IRWM governance structure y/n 19/36
Section 1.4

Public outreach and involvement processes y/n/q 19/36-37 Section 1.4, Appendix 
D

Effective decision making y/n/q 19/37 Section 1.4.2
Balanced access and opportunity for participation 
in the IRWM process

y/n/q 19/37 Sections 1.4.1, 1.4.2

Effective communication – both internal and 
external to the IRWM region

y/n/q 19/37-38 Section 1.4.3

Long term implementation of the IRWM Plan y/n/q 19/38 Sections 1.4.1, 1.4.2

Coordination with neighboring IRWM efforts and 
State and federal agencies

y/n/q 19/38 Sections 1.4.3, 1.5

The collaborative process(es) used to establish 
plan objectives

y/n/q 19/38 Sections 1.4.2, Section 
4.2.2

How interim changes and formal changes to the 
IRWM Plan will be performed

y/n/q 19/38 Section 7.1.3

Updating or amending the IRWM Plan y/n/q 19/38 Section 7.1.3
Publish NOI to prepare/update the plan; adopt 
the plan in a public meeting  

y/n/q 35 CWC §10543 Section 1.3

IRWM Plan Standard: Governance

§10540, §10541

A description of how the chosen form of governance addresses and ensures:

Document a governance structure to ensure updates to the IRWM Plan

Plan Standard Source Evidence of Sufficiency

CWC §10539

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other 

Citations

Location of Standard in 
Grantee IRWM Plan

Brief Evaluation Narrative y/n

If applicable, describe and explain how the plan 
will help reduce dependence on the Delta supply 
regionally

y/n y 20 -- Sections 4.3.1, 7.1.6

Describe watersheds and water systems y/n y 19/39
PRC §75026.(b)(1) and 

CWP Update 2009
Section 2.1, 

Describe internal boundaries y/n y 19/39 -- Throughout Chapter 2
Describe water supplies and demands for 
minimum 20 year planning horizon

y/n y 19/39 -- Throughout Chapter 3

Describe water quality conditions y/n y 19/40 -- Sections 2.4.4, 2.5
Describe social and cultural makeup, including 
specific information on DACs and tribal 
communities in the region and their water 
challenges.

y/n/q y 19/40 -- Section 2.8

Describe major water related objectives and 

conflicts * y/n/q y 19/40 §10541. (e)(3)
Sections 1.2, 2.4, 2.5, 

4.2.1
Explain how IRWM regional boundary was 
determined and why region is an appropriate area 
for IRWM planning.

y/n/q y 19/40 -- Sections 1.1, 1.2

Describe neighboring and/or overlapping IRWM 
efforts

y/n y 19/40 -- Section 1.5

Explain how opportunities are maximized (e.g. 
people at the table, natural features, 
infrastructure) for integration of water 
management activities

y/n y 38 -- Sections 1.4, 1.5

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Region Description

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other 

Citations

Location of Standard in Grantee 
IRWM Plan

Brief Qualitative Narrative y/n

Through the objectives or other areas of the plan, 

the 7 items on pg 41 of GL are addressed.* y/n y 20/40 - 41 §10540.( c ) Throughout Chapter 3

Describe the collaborative process and tools used 
to establish objectives:
     - How the objectives were developed
     - What information was considered (i.e.,
       water management or local land use
       plans, etc.)
     - What groups were involved in the process
     - How the final decision was made and
       accepted by the IRWM effort

y/n y 20/41 -- Section 4.2, 4.3

Identify quantitative or qualitative metrics and 
measureable objectives:
Objectives must be measurable -  there must be 
some metric the IRWM region can use to 
determine if the objective is being met as the 
IRWM Plan is implemented. Neither quantitative 
nor qualitative metrics are considered inherently 

better. *

y/n/q y 20/41 - 42 10541.(e) Section 8.1

Explain how objectives are prioritized or reason 
why the objectives are not prioritized

y/n/q y 20/42-43 -- Section 4.3.5

Reference specific overall goals for the region:
RWMGs may choose to use goals as an additional 
layer for organizing and prioritizing objectives, or 
they may choose to not use the term at all.

y/n y 43 -- Section 4.3

* Requirement must be addressed.

IRWM Plan Standard: Objectives

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included Evidence of SufficiencyPlan Standard Source



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Identify RMS incorporated in the IRWM Plan:
Consider all California Water Plan (CWP) RMS criteria (29)  
listed in Table 3 from the CWP Update 2009 *

y/n 20/43
CWP Update 2009 

Volume II; 10541(e)(1)
Section 5.1

Consideration of climate change effects on the IRWM region 
must be factored into RMS

y/n 20/43 -- Section 5.1

Address which RMS will be implemented in achieving IRWM 
Plan Objectives

y/n 44 -- Section 5.1

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Resource Management Strategies (RMS)

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard in Grantee 
IRWM Plan

Brief Evaluation Narrative y/n

Contains structure and processes for developing and 

fostering integration 1:
     - Stakeholder/institutional
     - Resource
     - Project implementation

y/n/q y 20/44 - 45
§10540.(g); 

§10541.(h)(2)

Stakeholder/Institutional: Section 1.4
Resource/Project Implementation: 
Section 5.3

1. If not included as an individual section use Governance, Project Review Process, and Data Management Standards per
   November 2012 Guidelines, p. 44.

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Integration

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Regulatory and/or 
Other Citations

Location of Standard in 
Grantee IRWM Plan

Brief Evaluation Narrative y/n

Process for projects included in IRWM plan must 
address 3 components:
 - procedures for submitting projects
 - procedures for reviewing projects
 - procedures for communicating lists of selected 
projects

y/n y 20/45 Throughout Chapter 6

Does the project review process in the plan 
incorporate the following factors:

How a project contributes to plan objectives
y/n y 20 Section 6.2

How a project is related to Resource Management 
Strategies identified in the plan.

y/n y 20 Section 6.2

The technical feasibility of a project. y/n y 20 Section 6.2, 6.3

A projects specific benefits to a DAC water issue.
y/n y 20 Section 6.2, 6.3

Environmental Justice considerations. y/n y 20 Section 6.2, 6.3
Project costs and financing y/n y 20 Section 6.2, 6.3
Address economic feasibility y/n y 21 Section 6.2, 6.3
Project status y/n y 21 Section 6.2, 6.3

Strategic implementation of plan and project merit
y/n y 21/48 Section 6.2, 6.3

Project's contribution to climate change 
adaptation

y/n y 21 Section 6.2, 6.3

Contribution of project in reducing GHGs 
compared to project alternatives

y/n y 21 Section 6.2, 6.3

Status of the Project Proponent's IRWM plan 
adoption

y/n y 21 Section 6.2

Project's contribution to reducing dependence on 
Delta supply (for IRWM regions receiving water 
from the Delta).

y/n y 21
Section 6.2, 6.3 

(incorporated as a part of 
objectives)

Plan Standard Source Evidence of Sufficiency

§75028.(a)

IRWM Plan Standard: Project Review Process

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other 

Citations

Location of Standard in 
Grantee IRWM Plan

Brief Evaluation Narrative y/n

Discuss potential impacts and benefits of plan 
implementation within IRWM region, between regions, 
with DAC/EJ concerns and Native American Tribal 
communities

y/n 21 -- Section 7.4

State when a more detailed project-specific impact and 
benefit analysis will occur (prior to any implementation 
activity)

y/n 49 -- Section 7.4

Review and update the impacts and benefits section of 
the plan as part of the normal plan management 
activities 

y/n 50 -- Section 8.3

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Impact and Benefit

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other 

Citations

Location of Standard in 
Grantee IRWM Plan

Brief Evaluation Narrative y/n

Contain performance measures and monitoring methods 
to ensure that IRWM objectives are met * y/n 21/53 Section 8.1

Contain a methodology that the RWMG will use to 
oversee and evaluate implementation of projects.

y/n 21/53 Section 8.1

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency

PRC §75026.( a )

IRWM Plan Standard: Plan Performance and Monitoring

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Regulatory and/or 
Other Citations

Location of Standard 
in Grantee IRWM Plan

Brief Evaluation Narrative y/n

Describe data needs within the IRWM region y/n 54 -- Section 8.2.1

Describe typical data collection techniques y/n 54 --
Section 8.2.1, 

Appendix K
Describe stakeholder contributions of data to a 
data management system

y/n 54 -- Section 8.2.1

Describe the entity responsible for maintaining 
data in the data management system

y/n 54 -- Section 8.2.2

Describe the QA/QC measures for data y/n 54 --
Sections 8.2.1, 8.2.2, 

Appendix K
Explain how data collected will be transferred or 
shared between members of the RWMG and 
other interested parties throughout the IRWM 
region, including local, State, and federal agencies 
*

y/n 54 --
Sections 8.2.1, 8.2.2, 

Appendix K

Explain how the Data Management System 
supports the RWMG's efforts to share collected 
data

y/n 54 --
Sections 8.2.1, 8.2.2, 

Appendix K

Outline how data saved in the data management 
system will be distributed and remain compatible 
with State databases including CEDEN, Water 
Data Library (WDL), CASGEM, California 
Environmental Information Catalog (CEIC), and 
the California Environmental Resources 
Evaluation System (CERES).

y/n 54 --
Sections 8.2.1, 8.2.2, 

Appendix K

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Data Management

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other 

Citations

Location of Standard in 
Grantee IRWM Plan

Brief Evaluation Narrative y/n

Include a programmatic level (i.e. general) plan for 
implementation and financing of identified projects and 
programs* including the following:

y/n y 21 Section 7.2

List known, as well as, possible funding sources, 
programs, and grant opportunities for the development 
and ongoing funding of the IRWM Plan.

y/n 21 Section 7.2.1

List the funding mechanisms, including water enterprise 
funds, rate structures, and private financing options, for 
projects that implement the IRWM Plan.

y/n 21 Section 7.2.1

An explanation of the certainty and longevity of known 
or potential funding for the IRWM Plan and projects that 
implement the Plan.

y/n 21 Section 7.2.2

An explanation of how operation and maintenance 
(O&M) costs for projects that implement the IRWM Plan 
would be covered and the certainty of operation and 
maintenance funding.

y/n 21 Section 7.2.2

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency

§10541.( e )( 8 )

IRWM Plan Standard: Finance

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Document the data and technical analyses that were used in 
the development of the plan * y/n 22 -- Section 1.3.3

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Technical Analysis

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Identify a list of local water plans used in the IRWM plan
y/n 22 Section 1.3.3

Discuss how the plan relates to these other planning 
documents and programs

y/n 22 Section 1.3.3

Describe the dynamics between the IRWM plan and other 
planning documents

y/n 22 Section 1.3.3, 7.1.5

Describe how the RWMG will coordinate its water mgmt 
planning activities

y/n 58 Section 7.1.5

Plan Standard Source Evidence of Sufficiency

§10540.( b )

IRWM Plan Standard: Relation to Local Water Planning

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Document current relationship between local land use 
planning, regional water issues, and water management 
objectives

y/n y 22/59 - 62 -- Section 1.3.3

Document future plans to further a collaborative, proactive 
relationship between land use planners and water managers

y/n y 22/59 - 62 -- Section 7.1.5

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Relation to Local Land Use Planning

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Contain a public process that provides outreach and 
opportunity to participate in the IRWM plan * y/n y 22/63 §10541.( g )

Identify process to involve and facilitate stakeholders during 
development and implementation of plan regardless of 
ability to pay; include barriers to involvement *

y/n y 64 §10541.(h) (2) Sections 1.3.2, 1.4

Discuss involvement of DACs and tribal communities in the 
IRWM planning effort

y/n y 23 --
Section 1.4, Appendix 

D
Describe decision-making process and roles that 
stakeholders can occupy

y/n y 23 -- Sections 1.3.2, 1.4.1

Discuss how stakeholders are necessary to address objectives 
and RMS

y/n y 23 -- Section 1.4.3

Discuss how a collaborative process will engage a balance in 
interest groups

y/n y 23 -- Section 1.4

* Requirement must be addressed.

Plan Standard Source Evidence of Sufficiency
IRWM Plan Standard: Stakeholder Involvement

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Identify the process to coordinate water management 
projects and activities of participating local agencies and 
stakeholders to avoid conflicts and take advantage of 
efficiencies *

y/n y 23/65 §10541.( e )(13) Section 1.4

Identify neighboring IRWM efforts and ways to cooperate or 
coordinate, and a discussion of any ongoing water 
management conflicts with adjacent IRWM efforts

y/n y 23/65 -- Section 1.5

Identify areas where a state agency or other agencies may be 
able to assist in communication or cooperation, or 
implementation of IRWM Plan components, processes, and 
projects, or where State or federal regulatory decisions are 
required before implementing the projects.

y/n y 23 -- Sections 1.4, 1.5

* Requirement must be addressed.

IRWM Plan Standard: Coordination
Plan Standard Source Evidence of Sufficiency

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Overall Standard Sufficient Yes
Requirement Sufficient

From IRWM Guidelines
2012 IRWM Grant 

Program Guidelines 
Source Page(s)

Legislative Support 
and/or Other Citations

Location of Standard 
in Grantee IRWM 

Plan
Brief Evaluation Narrative y/n

Evaluate IRWM region's vulnerabilities to climate change and 
potential adaptation responses based on vulnerabilities 
assessment in the DWR Climate Change Handbook for 
Regional Water Planning *

y/n y 23/66 - 73
Section 2.10, Section 

4.2.1

Provide a process that considers GHG emissions when 
choosing between project alternatives * y/n y 23/68 Sections 6.1.2, 6.1.3

Include a list of prioritized vulnerabilities based on the 
vulnerability assessment and the IRWM’s decision making 
process.

y/n y 23/66 - 73 Section 4.2.1

Contain a plan, program, or methodology for further data 
gathering and analysis of prioritized vulnerabilities

y/n y 23/66 - 73 Sections 8.1, 8.3

Include climate change as part of the project review process y/n y 23/68 Sections 6.1.2, 6.1.3

* Requirement must be addressed.

Climate Change 
Handbook vulnerability 
assessment: 
http://www.water.ca.g
ov/climatechange/CCH
andbook.cfm; 
November 2012 
Guidelines Legislative 
and Policy Context, p. 
66

§10541.( e )(11)

IRWM Plan Standard: Climate Change
Plan Standard Source Evidence of Sufficiency

y/n - Present/Not 
Present in the IRWMP. 

If y/n/q qualitative 
evaluation needed.

Included



Regulatory Citation Link Notes

IRWM Prop 84 and 1E Guidelines
http://www.water.ca.gov/irwm/grants/docs/Guidelines/GL_2012_FI
NAL.pdf

DWR November 2012 Guidelines - Final

CWC §10539
http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=wat&group=10001-11000&file=10532-
10539

CWC §10540, §10541
http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=wat&group=10001-11000&file=10540-
10543

CWC §10543
http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=wat&group=10001-11000&file=10540-
10543

http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=prc&group=75001-76000&file=75020-
75029.5

The Department of Water Resources shall give preference to 
proposals that satisfy the criteria specified in PRC §75026.(b)(1). 
§75028.(a) - the department shall defer to approved local project 
selection, and review projects only for consistency with the purposes 
of Section 75026.

http://www.waterplan.water.ca.gov/cwpu2009/index.cfm 2009 California Water Plan Volumes I and II
http://www.conservation.ca.gov/dlrp/watershedportal/Pages/Index.
aspx

California Watershed Portal

§10541. (e)(3)
http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=wat&group=10001-11000&file=10540-
10543

PRC §75026, §75028, CWP Update 
2009, and California Watershed 
Portal

http://www.water.ca.gov/irwm/grants/docs/Guidelines/GL_2012_FINAL.pdf
http://www.water.ca.gov/irwm/grants/docs/Guidelines/GL_2012_FINAL.pdf
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10532-10539
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10532-10539
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10532-10539
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=75001-76000&file=75020-75029.5
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=75001-76000&file=75020-75029.5
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=75001-76000&file=75020-75029.5
http://www.waterplan.water.ca.gov/cwpu2009/index.cfm
http://www.conservation.ca.gov/dlrp/watershedportal/Pages/Index.aspx
http://www.conservation.ca.gov/dlrp/watershedportal/Pages/Index.aspx
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=10001-11000&file=10540-10543
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Greenhouse Gas Emissions Calculator 
The Greenhouse Gas Emissions Calculator was developed as part of a Basin Study of the Santa Ana 
River in a partnership between the Santa Ana Watershed Project Authority and The United States 
Department of the Interior Bureau of Reclamation. It has been used here to calculate the annual 
metric tons of carbon dioxide equivalent in the Upper Santa Anna River watershed produced by 
water agencies, including both suppliers and that providing water treatment. The spreadsheet is 
reliant on the population over a sixty year period, but additional regionally specific information 
such as the per capita water usage, the percentage of the sources of water, and the average daily 
flow to potable water treatment plants over a sixty year period can be added for a more accurate 
description of the region. Additional regionally specific information may also be added for greater 
accuracy.  

Default data for population projections for Southern California are provided in the calculator, but 
population growth may also be inputted as projected population, decadal growth rate, or annual 
growth rate. Population data for the current, 1990, 2000, and 2010 years are the only data that are 
necessary to run the model. Table 1 is the calculated population levels for the Upper Santa Ana 
River Water IRWM Plan area. These values were used consistently throughout the model. 

Table 1: Population Data 
Year Population 
1990 713,269 
2000 938,989 
2010 1,130,102 

Current 1,175,306 
 

Per capita water usage, in gallons per capita per day (gaped), has a default level for Southern 
California set at 209 gallons per capita per day. Ideally per capita water usage should be entered for 
the current, 1990, 2000, and 2010 years in gallons per capita per day if available, but these values 
are not necessary to run the model. Projected per capita water usage can be entered if available, or 
a decadal or annual growth rate, to view the effects of water usage on greenhouse gas emissions.  A 
water district average of 294 gpcd weighted by population served was used as the current per 
capita water usage. 

Table 2: Per Capita Water Usage 
Agency Baseline Water Use       

(gpcd) 
East Valley Water District 342 
City of Loma Linda 255 
City of Redlands 365 
City of San Bernardino 249 
West Valley Water District 316 
Yucaipa Valley Water District 291 
City of Colton 241 
Weighted Average 294 

 

Water supply percentage values for the amount of groundwater, State Water, Project water, 
Colorado River water, and self-supplied water should be provided. Default values for Southern 
California are given, but more accurate percentages should be applied if available. Self-supplied 
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water is any water that is not imported and is only treated and distributed (recycled and surface 
water). If it is placed into the ground water supply, it is considered groundwater, to prevent from 
under or over calculation of energy usage for treatment. 

Table 3: Water Supply Portfolio for the Upper Santa Ana River Wash 

Type of Water Percentage 
Groundwater 57% 
State Water Project 24% 
Colorado River 0% 
Self-Supplied 19% 

 

Potable water treatment data should be entered if available for current, 1990, 2000, and 2010 in 
million gallons per day (MGD). Default data is provided at 20 MGD if specific data is not available. If 
projected data, decadal growth, or annual growth of potable water treatment is available, it can be 
used to adjust scenarios. The default data was used to run the model. 

Additional specific information, such as monthly or annual State Water Project data for 1990-2011, 
monthly or annual Colorado River water data for 1990-2011, monthly or annual potable water 
treatment flow data and energy data for 1990-2011 for each agency, and monthly or annual 
groundwater flow data and energy data for 1990 to 2011 can also be applied for greater accuracy. 
State water project monthly deliveries for the time frame were applied to the calculations.  

Scenarios can be created and then exported for comparison. These scenarios can be used to show 
which of the above characteristics has the greatest effect on emissions levels. Below is an example 
of a scenario comparison that is relevant to the Upper Santa Ana River Watershed.  It is important 
to note that when using the State Water Project as a default baseline for comparison that 
comparison is made based on current energy use.  Changes in operational efficiency are not 
included; however it is likely that energy use to wheel water in California will decrease in the 
future.  The model does not also include assumptions showing an increase in renewable energy 
used to wheel and treat water in the future. 
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Figure 1: Scenario Comparison 

 
 

The first scenario demonstrates the trend of greenhouse gas emissions without any conservation 
efforts by using Southern California population projections provided by the model.   If no reduction 
changes are made, the amount of carbon dioxide equivalent will more than double over the sixty 
year period based on given assumptions.  

The second scenario uses and 0.8% annual growth rate for population instead of the provided 
Southern California projections. This growth rate is the projected growth rate for San Bernardino 
County and therefore is a more accurate representation of population growth for the region. This 
population growth is slower than Southern California population projections and therefore has a 
slower increasing rate for greenhouse gas emissions. This population growth will be used in the 
rest of the scenarios. 

The 20x2020 conservation plan effort is shown in the third scenario, where the per capita usage for 
the area will be reduced by twenty percent by the year 2020. This method of conservation will 
decrease the amount of greenhouse gas emission by approximately 34,000 mtCO2e between the 
current year and 2020. 

The fourth scenario continues the 20x2020 goals as well as increases the amount of groundwater in 
the region by ten percent by 2020. This increase in ground water will help to cover the increasing 
water supply demands caused by a growing population.  

The fifth scenario continues the trends of the fourth scenario, but decreases the per capita usage by 
another ten percent between the years 2020 and 2050. This further per capita decrease in usage 
helps to lower the emissions level to 30,000 mtCO2e more than the 1990 level in 2050. This is a 
relatively decent number knowing that the population is expected to grow by approximately 48% 
between 1990 and 2050. 

0

50000

100000

150000

200000

250000

300000

350000
(m

tC
O

2e
) 

GHG Emissions Scenario 
Comparison 

No change

0.8% annual
population growth

20x2020

20x2020, 10% more
groundwater by 2020

E-3 



Greenhouse Gas Emissions Calculator 
 

Decreasing the per capita usage has the greatest effect on greenhouse gas emissions. The 20x2020 
plan decreased the greenhouse gas emissions by more than 40,000 metric tons of carbon dioxide 
from the expected value for 2020 without conservation. If a continued decrease in per capita usage 
were possible the greenhouse gas emissions in the region would drastically decrease. 

Another effective method to decrease greenhouse gas emission would be to incorporate more 
groundwater resources through storm and rain water capture and recycled water. These methods 
decrease the necessity of State Water Project water, which may become less reliable in future years.  

If ground water levels are not monitored and maintained, the volume of available local water could 
be insufficient to supply the increasing population. The above scenario maintains that 57% of the 
total water supply will be supplied by groundwater even as the population increases. This assumes 
that proportionally more groundwater would be used to keep up with the increased population 
levels water usage.  

Below is a scenario that assumes that only a finite amount of water is available as groundwater in 
the region each year and therefore only a set number of people can receive water from 
groundwater each year. The increasing population levels may have to depend on increased 
provisions of State Water Project water if increasing levels of groundwater and self-supplied water 
are not available. It is assumed that only the current amount of groundwater will be available in 
future years. Table 4 gives shifting percentage values that were used to drive the model to 
demonstrate the need for an increased amount of water provided by the State Water Project. 

Table 4: Projected Water Supply Levels 

Reliance on State Water 

Year % groundwater % self-supplied water % state water 
Current 57.0% 19.0% 24.0% 

2020 54.9% 18.3% 26.8% 
2030 50.8% 16.9% 32.2% 
2040 47.1% 15.7% 37.3% 
2050 43.6% 14.5% 41.9% 

 

If groundwater and self-supplied water levels decrease as population increases, reliance on State 
Water Project water will increase resulting in higher GHG emissions as seen below. 
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Figure 2: Reliance on State Water 

 
 

The first scenario shows the model being run with only the 0.8% annual population growth as a 
factor. It still assumes that as the population increases the water supplies will all grow to meet the 
population demands without changing the percentage values. The second scenario also maintains 
the water supplies at the same percentage values, but shows the effects of the 20x2020 decrease in 
per capita usage. Both of these scenarios are seen in Figure 1 as well. 

The third scenario introduces the idea that the amount of groundwater supplies will not increase as 
the population increases. It stipulates that only 669,924 people in the region can be supplied with 
ground water each year, as that is the current level. In order to make up for the gap in the 
increasing population, and assuming that self-supplied water will not increase, the amount of State 
Water Project water will have to increase to meet the demands of the increased population. Table 4 
gives the percentage values that were used to run the third scenario, showing the proportional 
decrease in the percentage of groundwater and self-supplied water each year, and therefore the 
increase in State Water Project Water.  

The increasing amount of necessary State Water Project water drives up the greenhouse gas 
emissions.. This water is transported approximately 200 miles to the region where it is treated and 
dispersed to the population. The transportation drastically increases the greenhouse gas emissions 
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levels. In contrast, locally supplied water has a lower impact on greenhouse gas emission because 
long distance transportation is not required. 

The fourth scenario shows the increased reliance on State Water Project water and the required 
compliance with 20x2020. This scenario shows that the decrease of 20x2020 can have an impact in 
the short term, but ultimately the increased reliance on State water drives up the emission levels.  

Increasing the amount of self-supplied water either through increased storm water capture or 
increased recycled water could greatly decrease the greenhouse gas emissions. The amount of 
groundwater and self-supplied water are set to finite annual levels in a similar fashion as shown 
above. Table 5 gives the water supply percentage values used to drive the model to provide set 
quantities of groundwater and State Water Project water. 

Table 5: Projected Water Supply Levels 

Increased Self-Supplied Water 
Year % groundwater % state water % self-supplied water 

Current 57.0% 24.0% 19.0% 
2020 54.9% 23.1% 22.0% 
2030 50.8% 21.4% 27.8% 
2040 47.1% 19.8% 33.1% 
2050 43.6% 18.3% 38.1% 

 

Figure 3 demonstrates that increasing the amount of self-supplied water to meet the demands of 
the population growth greatly decreases the amount of greenhouse gas emissions. 

Figure 3: Increase Self-Supplied Water 

 
 

0

50000

100000

150000

200000

250000

300000

(m
tC

O
2e

) 

GHG Emissions Scenario 
Comparison 

0.8% annual increase

20x2020

increased self-
supplied

increased self-
supplied and
20x2020

E-6 



Greenhouse Gas Emissions Calculator 
 

The first scenario shows the model being run with only the 0.8% annual population growth as a 
factor. It still assumes that as the population increases the water supply will grow to meet the 
population demands without changing the percentage values. The second scenario also maintains 
the water supply at the same percentage values, but shows the effects of the 20x2020 decrease in 
per capita usage.  

The third scenario shows the implementation of the increased amount of self-supplied water to 
meet the demands of the increasing population. The set amount of groundwater and State Water 
Project water forces the emissions to a relatively uniform level as the amount of water transported 
or pulled up is at a constant quantity. The fourth scenario shows the increase in self-supplied water 
along with 20x2020. This scenario lowers the emissions levels even further and keeps those levels 
at a consistently decreased level.   

In general, an increased amount of self-supplied water will decrease the amount of greenhouse gas 
emissions due to the fact that no intermediate activity is required before it can be treated and 
distributed.  In contrast, groundwater must be extracted and state water must be transported 
before treatment and distribution. . However, it is the transportation process that  causes the 
highest emissions compared to any other activity in the water distribution system. 

Rather than adopting a single mitigation method, an integrative approach using all methods would 
be the most effective in achieving the lowest levels of carbon dioxide equivalent. However, despite 
their positive outcomes some of these methods would be impractical to implement in the short 
term. Increasing self-supplied water involves more storm water capture and increased usage of 
recycled water which may become more difficult as weather patterns change. Increasing the 
amount of available water requires more groundwater recharge. Ultimately the greatest short term 
effect is conservation. Conservation efforts lower the total demand for water and thereby decrease 
the emissions levels.  

The GHGE calculator does not account for any technological advances that may occur over the 60 
year period as these changes are not predictable. These advances could potentially increase the 
efficiency of pumps, energy, and the water system as a whole.   
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1 Background 

This appendix addresses vulnerability of the region’s water supply system to catastrophic events 
that may interrupt the water supply system in the Upper Santa Ana IRWM Plan Region (region). 
California Water Code Section 10632 (c) requires that Urban Water Management Plans address 
catastrophic supply interruptions.  While not the only cause for catastrophic water supply 
interruption, the postulated Magnitude 8+ Earthquake certainly will be the predominant example 
in the region. Since a large magnitude earthquake is generally considered the most significant 
event for the region, we will concentrate on earthquake effects as our primary water supply 
interruption, knowing that other events would be treated similarly. Literature to be reviewed 
includes post-earthquake surveys of water system damage, earthquake planning reports, 
purveyor’s Urban Water Management Plans and available reports prepared by the Department of 
Water Resources.  We have concentrated the following discussions with a magnitude 8+ 
earthquake example in mind.  Other catastrophic interruptions caused by regional power failure, 
terrorist attack, or other man-made or natural catastrophic event could cause similar conditions 
and issues to water supply systems in the region. For purposes of this report, a major earthquake 
is defined as an earthquake on the San Andreas Fault (SAF) on the order of 8.0.1  

The work conducted for this appendix is intended to be the fist step and is at the conceptual 
level.  Additional detailed work should be conducted in the future to further evaluate options to 
effectively address water supply system vulnerabilities.  This appendix includes the discussion of 
the following: 

• An earthquake literature search of major earthquake events and what has been learned 
from such events. 

• Evaluation of Catastrophic interruption of the regional facilities 

• Vulnerabilities of region’s water supply system to SWP supply interruption. 

• Vulnerably of local purveyors’ system to an earthquake . 

•  Summary of Finding and Recommendations including Water Shortage Contingency Plan   

1 The California Division of Mines and Geology has prepared two “Planning Scenarios” for major earthquakes in 
southern California.  The first was a Magnitude 8.3 Earthquake on the San Andreas Fault (California, 1982).  The 
second was a magnitude 7 earthquake on the San Bernardino Valley segment of the San Jacinto Fault (California, 
1993).  
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• Options to reduce the impacts in case of catastrophic water supply system failure. 

• Water Shortage contingency planning. 

The region is located in a seismically active area of Southern California.  Four major fault zones 
are found in the region, including the San Jacinto Fault, the Chino-Corona segment of the 
Elsinore Fault, the Cucamonga Fault, and the San Andreas Fault (SAF).  Numerous other minor 
faults associated with these larger fault structures may also present substantial hazards.  

The SAF is a right-lateral strike-slip fault that runs approximately 800 miles through western and 
southern California.  The fault marks a transform boundary between the Pacific Tectonic Plate 
and the North American Tectonic Plate.  

In Southern California, the SAF runs along the southern base of the San Bernardino Mountains, 
crosses through Cajon Pass, and continues northwest along the northern base of the San Gabriel 
Mountains.  Historical records indicate that massive earthquakes have occurred in the central 
section of the SAF in 1857 and in the northern section in 1906 (the San Francisco Earthquake).  
In 1857, an estimated magnitude 8+ earthquake occurred on the San Andreas Fault rupturing the 
ground for 200 to 275 miles, from near Cholame to Cajon Pass and possibly as far south as San 
Gorgonio Pass.  The recurrence interval for a magnitude 8 earthquake along the total length of 
the fault is estimated to be between 50 and 200 years.  It has been 147 years since the 1857 
rupture.  A study completed by Yuri Fialko (2005) suggests that the SAF in Southern California 
has been stressed to a level sufficient for an earthquake of magnitude 7.0 or greater.     

A detailed earthquake-related literature search was conducted to prepare this report.  The 
literature search included review of the following events and reports: 

• Loma Prieta Earthquake of October 17, 1989 

• Northridge Earthquake of January 17, 1994 

• Santa Clara Valley Water District Water Infrastructure Reliability Project 

• San Simeon Earthquake of December 22, 2003 

• Denali Earthquake of November 3, 2002 

• City of San Diego Water Supply Study 

• City of Vancouver Regional Water Distribution System Study 

• San Fernando Earthquake of 1971 

• Kobe (Japan) Earthquake of January 17, 1995 

• California Division of Mines and Geology Planning Scenarios 

Attachment A summarized this literature search. 
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2 Evaluation of a Catastrophic Interruption to 
Regional Facilities 

This section evaluates the impact of catastrophic interruption of region’s water supply facilities 
and specific actions that may be taken to minimize the impact on water deliveries.   

2.1 Facility Evaluation 
The individual facilities that were examined in this analysis are as follows: 

 Foothill Pipeline 

 Santa Ana River Connector (SARC) Pipeline 

 Greenspot Pump Station 

 Morton Canyon Connector 

 Greenspot Pipeline 

 Tate Pump Station 

 Crafton Hills Pump Station 

 Crafton Hills Reservoir  

 Crafton Hills Pipeline, portion of EBX  

 Yucaipa Pipeline 

 Bryant Street Pipeline  

 Lytle Pipeline 

 Baseline Feeder System 

Given a loss of each of the above facilities, the examination will include: 

 How the water supply needs of the affected service area could be met. 

 To what degree local groundwater can replace the loss of surface water supply. 

 What projects would be required to mitigate the loss of the facility. 

 What projects could be implemented to mitigate the impact of catastrophic failures of 
these facilities. 

Figure AF-1 shows the location of Valley District’s major facilities relative to fault lines. 
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In general, Valley District direct deliveries are to surface water treatment plants that were built to 
treat local surface water.  Local surface water, collected and conveyed by the purveyor’s own 
system, is the least costly. Valley District deliveries supplement these supplies.  Valley District 
facilities are used to deliver imported (State Water Project) water when local supplies are 
insufficient.    

Valley District also makes direct deliveries for irrigation.  These deliveries can be suspended 
during severe events and will not be investigated further.  

Table AF-1 shows the Valley District conveyance facilities and the surface water treatment 
plants that receive deliveries of imported and surface water from those facilities.  This table 
shows how interruption in each of the Valley District facilities may impact water deliveries for 
the local purveyors.  Valley District’s conveyance system is used to implement the Santa Ana-
Mill Creek Cooperative Water Project and effect deliveries of local surface water and exchanges 
of local surface water and SWP water.  Furthermore, these facilities can be used to convey from 
east to west and deliver surface water from streams in the Upper Santa Ana to the Devil Canyon 
Forebay and then west in the Lytle Creek Pipeline.  In the past, Valley District has delivered 
local surface water to Devil Canyon where it was transferred to Metropolitan Water District of 
Southern California and conveyed to the Weymouth Water Filtration Plant. 

It should also be mentioned that the California Division of Mine and Geology planning scenario 
for a major earthquake on the San Jacinto Fault concludes that the Santa Ana Valley (a SWP 
facility) Pipeline will also be damaged extensively as the fault and pipeline cross several times. 
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Figure F-1 
Water Supply Infrastructure and Faults 
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Table AF-1 
Valley District Facilities Used to Deliver Water to Retail Agencies 

Agency Foothill 
Pipeline 

SARC 
Pipeline 

Morton 
Canyon 
Connector 

Green-spot 
Pipeline 

Green-spot 
Pump 
Station 

Devil 
Canyon 
- Azusa 

Tate 
Pump 
Station 

Crafton 
Hills PS 

Crafton 
Hills 
Reservoir 

EBX1 
Reach 1 
Pipeline 

EBX 
Reach 2 
Pipeline 

Yucaipa 
Pipeline 

Baseline 
Feeder 

San Bernardino 
Municipal Water 
Department 

   2 - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

East Valley Water 
District    2 - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

City of Redlands – 
Hinckley      

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

City of Redlands – 
Tate      

- 

-  
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Bear Valley MWC -  
In lieu obligation 
and irrigation 

     
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Yucaipa Valley 
Water District      

- 

- 

- 

-      
- 

- 

Fontana Water 
Company    2 - 

- 
 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

West Valley Water 
District     2 - 

- 
 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-  

City of Rialto 
- 
- 

- 
- 

- 
- 

- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 
-  

Notes: 
1EBX:  East Branch Extension of the California Aqueduct 
2 Required only if Mill Creek water is being delivered in a westerly direction. 
Valley District’s conveyance system is used to implement the Santa Ana-Mill Creek Cooperative Water Project and effect deliveries of local surface water and exchanges of local surface water 
and State Project water. 
The Devil Canyon - Azusa Pipeline is owned by San Gabriel Valley Municipal Water District.  Valley District has conveyance capacity of the pipeline from Devil Canyon to the Lytle Creek area 
and uses this capacity to convey water to West Valley, Rialto, and Fontana.  It could be used to convey local surface water if the SWP were to fail and if the legal issues were resolved. 
The Baseline Feeder is used to convey groundwater to Rialto and West Valley.  The groundwater is produced by the City of San Bernardino on behalf of Valley District and by Rialto for Rialto. 
Valley District deliveries to San Bernardino Municipal Water Department are for recharge.  Changes in recharge impact well hydrographs in six to seven months.   
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2.2 Findings and Recommendations  
Table AF-1 summarizes the degree to which purveyors depend on Valley District facilities 
for deliveries over a period of days to one year.  This table presumes normal operations by 
the purveyor with the exception that non-potable deliveries (West Valley and Yucaipa) are 
suspended.  Table AF-1 shows that all purveyors listed will be impacted by interruption in 
the Foothill Pipeline, SARC Pipeline, Morton Canyon Connector, and Greenspot Pipeline.  
Therefore, these four pipelines are the most vulnerable facilities in the case of a major 
earthquake along the San Andreas Fault.  In addition, Foothill Pipeline is critical to 
conveying water to the MWDSC Inland Feeder, East Valley Water Treatment Plant, 
groundwater spreading grounds, and North Fork Irrigation.  Specific recommendations to 
manage the catastrophic interruption are discussed below.  

2.2.1 Alternative Local Supplies 

2.2.1.1 Interties between Purveyors 

Table AF-2 lists interconnections between purveyors.  These interties could be used to 
balance supplies between purveyors.  An interconnection between the City of San Bernardino 
and East Valley is currently being used to facilitate blending.  This use is anticipated to end 
in the near future.  Fontana Water Company has historically depended on supplies delivered 
through its interconnection with Cucamonga Valley to meet peak day demand.    
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Table AF-2 – System Interties between Purveyors 
Transfer Direction Capacity 

(MGD) 
Remarks/data source 

City of San Bernardino/East 
Valley 

Either 4 Three interties.  One currently used to facilitate 
blending. 

City of San 
Bernardino/Riverside 

To San 
Bernardino 

2 (San Bernardino UWMP, Pg 2-10) 

City of San Bernardino/West 
Valley 

Either 3 (San Bernardino UWMP, Pg 2-10) 

City of San Bernardino/Loma 
Linda 

Either 5 (San Bernardino UWMP, Pg 2-10) 

City of San Bernardino/Colton To Colton 3 (San Bernardino UWMP, Pg 2-10) 
City of San Bernardino/Rialto Either 3.6 (San Bernardino UWMP, Pg 2-10) 
City of San Bernardino/ 
Riverside Highland 

To Riverside/ 
Highland 

3 (San Bernardino UWMP, Pg 2-10) 

Fontana/Cucamonga Valley To Fontana 3.6 Fontana UWMP (2500 gpm) 
West Valley/Fontana Either  West Valley UWMP.   
West Valley/Rialto Either  West Valley UWMP. 
West Valley/Colton   West Valley UWMP. 
Redlands/Loma Linda To Loma Linda  Greg Gage 
Rialto1/Marygold To Marygold  Rialto has historically conveyed 1,500 afy of 

groundwater to Marigold.  The agreement under 
which this was accomplished is expiring. 

    
Sources:  San Bernardino Municipal Water Department 2005 UWMP; Jack Nelson, Yucaipa Valley; Ron 
Buchenwald, East Valley; Greg Gage, Valley District, West Valley 2005 UWMP.    
1 Rialto has several connections with other systems, including four connections with West Valley Water District, 
and connections with City of San Bernardino, Fontana Water Company, and Riverside Highland Water 
Company. 
Based on the limited sources of data, this list may be incomplete. 

 

2.2.1.2 Use of Big Bear Lake 

Big Bear Lake has a capacity of over 70,000 acre-feet.  The goal of Big Bear Lake Municipal 
Water District is stabilization of the level of Big Bear Lake by managing the amount of water 
released to the downstream water rights holder.  That is, water is kept stored in the lake at all 
times for recreational use.  A legal framework could be established to make this water 
available in case of a catastrophe that prevented Valley District from making deliveries to 
East Valley, Redlands, Yucaipa, and San Gorgonio Pass Water Agency. 

Valley District’s Foothill Pipeline System provides a means of conveying this water.  
Implementation of this project may require resolution of water quality issues at Seven Oaks 
Dam.  More work is needed to evaluate the feasibility of this option. 
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2.2.2 Increased Groundwater Production Capacity and Reliability 

In general, the groundwater basin is able to meet peak demands without Valley District 
facilities.  If the catastrophe is an earthquake, the most likely impact on groundwater 
production capacity will be damage to the electrical system of the well or to the electricity 
supplier’s system, and backup power supplies at key production wells will be necessary 

Thus, depending on the system of each purveyor, increasing the purveyor’s groundwater 
production capacity and the reliability of that capacity may improve the area’s ability to 
operate after a catastrophic failure. 

2.2.3 Alternative Conveyance of Surface Water 

2.2.3.1 Alternatives to Foothill Pipeline System 

As stated earlier, Foothill Pipeline together with Santa Ana River Connector Pipeline are the 
most vulnerable facilities if a major earthquake were to occur along the San Andreas Fault 
and the most critical during a catastrophic interruption.  The following systems could provide 
some alternative conveyance of surface water should portions of the Foothill Pipeline System 
fail: 

• Metropolitan’s Inland Feeder can convey water stored in Diamond Valley north to the 
Valley District service area.  The conveyance capacity of the Inland Feeder operating 
from Diamond Valley Lake to the north is reported to be 250 cfs. 

• Once completed, the tunnel portion of the Inland Feeder, with proper interties, will be 
able to convey SWP water from Devil Canyon Afterbay towards the south end of 
Foothill Pipeline.  

• The Central Feeder, portions of which are under construction, would increase the 
ability to convey groundwater to purveyors as a substitute for imported water.  With 
an intertie to the Santa Ana Valley Pipeline, the Central Feeder could convey SWP 
water to the Crafton Hills Pump Station, bypassing the Foothill Pipeline, SARC 
Pipeline, Greenspot Pump Station, Morton Canyon Connector I, and Greenspot 
Pipeline. 

2.2.4 Additional Surface Storage 

If the ability to import SWP water is lost or the region is faced with major interruption of 
regional and local facilities due to a catastrophic event, it is important to have ample local 
surface storage to meet immediate water demands.  While there may be significant water 
stored below ground, the ability to extract and deliver this water may also be disrupted by a 
catastrophic event.  The following suggestions could further prepare the Region for such an 
emergency: 
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• Inventory surface water storage facilities throughout the region and determine the 
amount of existing storage capacity compared to need to satisfy emergency water 
demands.  The Valley District should conduct an evaluation of feasible storage needs 
for the Region.   

• Select appropriate delivery methods for the waters (i.e., trucking or alternative or 
backup pipelines). 

• Rank agencies by their current amount of surface water storage and their operating 
storage amounts to determine which areas of the Region are in need of additional 
surface storage.  (How far would people have to walk or drive to get to water? Which 
cities or communities are most at risk for water shortages?) 

• Investigate adding additional local surface water storage facilities that could supply 
water to the entire Region in the event of an emergency.  (North and South Lake 
projects and conservation pool behind Seven Oaks Dam.) 
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3 Vulnerability of Region’s Water Supply System 
to SWP Supply Interruption 

A large earthquake along the San Andreas Fault would likely sever the State Water Project 
(SWP) California Aqueduct just above Devil Canyon power plant.  In addition to the threat 
of earthquake, a disruption on the SWP could be caused by levee failure in the Sacramento-
San Joaquin Delta or by other disruptions in transmissions facilities.  These two disasters 
would have an impact on the delivery of SWP water into the region.  This chapter will 
investigate the effects of an interruption of the SWP system on the Valley District. 

3.1 Valley District SWP Deliveries 
Deliveries of SWP water to Valley District have averaged approximately 15,000 acre-feet per 
year (1999-2003 Western-San Bernardino watermaster records).  San Gorgonian Pass Water 
Agency is also receiving SWP water that would be affected by interruption of SWP 
deliveries.  These direct deliveries are projected to increase to 34,000 acre-feet per year by 
2030 based on the UWMP projections within the Region.  Historically, direct deliveries have 
peaked during summer months with the greatest deliveries in July, August, and September.  
In the event that State Water Project deliveries are severely reduced, more demand will be 
placed on local groundwater supplies.  For example, in a one-month shutdown, additional 
demands on groundwater within the Valley District service area would be 3,000 to 6,000 
acre-feet (current to future demands, shut down in the summer); in a six-month shutdown, 
additional groundwater demands would be 10,000 to 30,000 acre-feet (current to future 
demands, shut down in May to September); and in a 12-month shutdown, additional demands 
on groundwater would be 15,000 to 34,000 acre-feet (current to future demands). 

3.2 Overview of Known Earthquake Vulnerabilities of State Water 
Project 

Publications available from the Department of Water Resources address the institutional 
requirements of responding to an emergency. 

3.2.1 California Division of Mines and Geology Planning Scenarios 

The California Division of Mine and Geology planning scenario for a major earthquake on 
the San Jacinto Fault concludes that the Santa Ana Valley Pipeline of the SWP will be 
damaged extensively as the fault and pipeline cross several times. 

The planning scenario for a magnitude 8.3 earthquake north of the San Bernardino area and 
on the San Andreas Fault concludes that though all of the SWP facilities of the California 
Aqueduct are designed to resist the effects of a great earthquake comparable to the scenario 
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event, widespread damage to the aqueduct will inevitably occur.  For planning purposes, a 
minimum of three months will be required to accomplish those repairs necessary to restore 
water deliveries to southern California.  Severe damage to the East Branch where it crosses 
the San Andres Fault at Barrel Springs is expected.  No major damage to aqueduct facilities 
between Lake Silverwood and the Devil Canyon Power Plant is expected (this scenario 
assumes that surface fault rupture would terminate some 25 km northwest of Devil Canyon).  
The Santa Ana Valley Pipeline would be subjected to intense shaking and possible ground 
failure. 

3.2.2 Seismic Risk Analysis for California State Water Project – Reach C 

The objective of this study (Shah, 1976) was to develop a seismic hazard map for the east 
branch of the SWP.  The study concluded that with respect to the pumping and power plants, 
the hazard or probability of exceeding the design load level employed for the substructures 
and superstructures during the next 50 years was very small (on the order of 5 percent).  For 
the switchyards, however, the probability of exceeding their design load level during the next 
50 years is large (on the order of 30 to 60 percent). 

The following recommendations were made as a result of the above study. 

• “The risk of damage or destruction to the pumping and power plant substructures and 
superstructures is minimal during the next 50 to 100 years, and therefore no action is 
required.  However, for the mechanical and electrical equipment within these plants it 
is recommended that a thorough survey be made to evaluate their ability to resist 
seismic loads.” 

• “All switchgear equipment should be modified so as to resist a minimum peak ground 
acceleration of 0.3 g.  This load level corresponds to a return period of approximately 
200 years or more along [the East Branch].” 

• “Since the ground shaking along the Santa Ana Valley pipeline is relatively high, in 
excess of 0.5 g for a 1000 year return period), an investigation should be made to 
determine the advisability of providing a cut-off facility for this portion of the [East 
Branch].” 

• “Because of the large risk potential, a central operations and maintenance center with 
facilities and capabilities for dealing with earthquake induced damage should be set up 
for the region south of the Devil Canyon Power Plant.” 

3.3 Finding and Recommendations 
Valley District currently requires the agencies it serves to have a back-up water supply in 
case the State Water Project (SWP) supply is not available. Assuming the back-up supply is 
groundwater produced from the San Bernardino Basin Area (SBBA), 15,000 additional acre-
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feet per year of groundwater production would be needed if the earthquake happened in the 
near future, and potentially 34,000 acre-feet of additional groundwater production if the 
earthquake happened around 2030.  

The average instantaneous pumping rate for the 199 wells (with data available) of the major 
water purveyors in the SBBA is approximately 1,438 gpm.  Based on well production rates at 
70 percent of their instantaneous pumping rate, annual production would be about 323,100 
acre-feet. For the remaining wells without instantaneous pumping rate data, the total 
maximum annual production between 2001 and 2005 was about 60,800 acre-feet.  This 
yields a total maximum annual groundwater production of 383,900 acre-feet.  The projected 
groundwater pumping for the Baseline Run 1 ranged from 193,200 acre-feet in 2010 to 
289,100 acre-feet in 2034, with an annual average of 248,900 acre-feet per year for the 
period 2006-2044.  The additional groundwater supply with the current infrastructure is 
approximately 95,000 acre-feet (383,935 – 289,105).  The 95,000 acre-feet represents 
approximately 9 percent of the 1,000,000 acre-feet of usable storage in the SBBA.  

In the event of a SWP shutdown, there is sufficient groundwater storage and production 
facilities to continue water deliveries to customers in the Valley District service area. Impact 
on groundwater storage and groundwater levels in the basins can be mitigated through 
additional recharge when SWP and local supplies are available.  

3.3.1 Pipeline Redundancy  

Pipeline redundancy in the region is important if interruption occurs in the region along the 
Santa Ana Valley Pipeline.  On a regional-scale, projects like the Baseline Feeder, Central 
Feeder, and the Riverside Corona Feeder will provide additional options of conveyance in an 
emergency situation.   

Although SWP water is not critical to short-term water demands, it is critical to long-term 
management of the groundwater basin.  Regardless, the following suggestions could help 
further prepare the Region for a shutdown of the State Water Project. 

3.3.2 Recharge with SWP Water when it is Available 

The SBBA is essentially an underground storage reservoir that contributes to the water 
reliability of the Region during periods of drought.  By recharging water from the SWP when 
it is available, the Region can prepare in advance for drought or disruptions in the SWP 
system. 

3.3.3 Surface Storage in the Region 

Additional surface storage in the region can help provide water supplies during a catastrophic 
failure of the California Aqueduct. 
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3.3.4 Exchange and Banking Program Utilizing Santa Ana River Water 

In years when water available from the Santa Ana River exceeds the capacity of local 
treatment plants and spreading grounds, the excess amount could physically be delivered to 
the Inland Feeder and into Metropolitan’s water system in exchange for SWP water from 
Metropolitan.  This banked water could be recovered and delivered to the region if a 
catastrophe occurs along the California Aqueduct.  
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4 Vulnerabilities of Local Purveyors Water Supply 
System to an Earthquake in the Region 

A catastrophic 8.0 earthquake near San Bernardino could lead to pipeline rupture, loss of 
electricity, and well failure, substantially reducing water supplies available in the Region.  
The quality of both surface and groundwater supplies could also be affected by the failure of 
existing wastewater treatment facilities.  Figure AF-1 shows the San Andreas Fault trace 
through the Valley District service area with a five mile fault buffer zone.  In the case of a 
7.8 earthquake, anything within five miles of the fault is likely to be damaged or destroyed 
(Caltech meeting, July 31, 2007). In addition, regional infrastructure within this zone 
includes the SWP CA Aqueduct coming from Lake Silverwood to Devil Canyon, regional 
water facilities owned by Valley District (Foothill Pipeline, Greenspot Pipeline, Lytle 
Canyon Pipeline, and the East Branch Extension), and Metropolitan’s Inland Feeder will be 
impacted.  Prudent preparation for a catastrophic earthquake would suggest planning for no 
water deliveries from the SWP.  

4.1 Overview of Known Earthquake Vulnerabilities of Purveyor’s 
Systems 

This section has been prepared based on review of Urban Water Management Plans of 
agencies receiving direct deliveries from Valley District.  California Water Code Section 
10632 (c) requires that Urban Water Management Plans address catastrophic supply 
interruptions.   

4.1.1 San Bernardino Municipal Water Department 

San Bernardino Municipal Water Department’s Supplemental Emergency Plan is designed 
for implementation during emergency water shortages that could occur as a result of 
earthquake, flood, fire, or other catastrophes.  SBMWD maintains portable backup power 
supply and diesel- and/or natural gas-driven wells at critical locations within the distribution 
system to provide domestic water for emergency purposes during sustained power outages.  
Additionally, they have entered into a Mutual Aid Agreement with surrounding water 
agencies. 

4.1.2 East Valley Water District 

East Valley has in place back-up power supplies at critical locations within the distribution 
system.  The District maintains portable pumps that can be used to transfer water between 
zones, but cannot be used for production. East Valley’s storage capacity of 25.5 million 
gallons would provide a potable supply for customers’ non-irrigation uses (assumes 
implementation of Water Shortage Contingency Plan) for an estimated two to three days.  A 
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Mutual Aid Agreement with surrounding water agencies is also in place for the provision of 
water supply and/or manpower.   

East Valley has an agreement with Arrowhead Drinking Water Company to deliver potable 
water tanks to selected sites within the District’s service area.  The trucks will be manned by 
District personnel to distribute water to customers for drinking purposes. 

Were surface water deliveries to East Valley disrupted, East Valley has adequate 
groundwater production capacity to meet peak day.  This presumes that East Valley’s 
facilities remained intact. 

4.1.3 West Valley Water District 

Extended multi-week supply shortages due to natural disasters or accidents that damage all 
West Valley water sources are unlikely. The District’s 23 storage reservoirs hold 65.6 million 
gallons, which is sufficient water to meet the health and safety requirements of 50 gallons per 
day per capita for the 60,121 customers for 21 days.  This assumes zero non-residential use.  
Under emergency power outages or catastrophic earthquake conditions, the existing storage 
is expected to provide a minimum supply of 3.5 days of average day demand or 1.7 days 
under maximum summer demand.  

The District is planning to construct an additional 12.5 million gallons of storage within the 
next few years for a total of 78.11 million gallons, which would give the District 4.2 days of 
average day demand.  The District also has interconnections with three other agencies for 
emergency supplies.  

The District has portable back-up generators that can be used in the event of an area-wide 
power outage. These generators can be located on both wells and booster stations to continue 
water production. These generators will be located in the northern part of the distribution 
system.  Water can then be boosted to higher zones or gravity fed to the lower zones. In 
addition to the portable generators, the District is constructing back-up generators at the Zone 
5 and 6 booster stations.  

West Valley’s groundwater production capacity is approximately 80 percent of peak day 
demand.  It obtains water from two Valley District facilities, the Lytle Pipeline and the 
Baseline Feeder.  These facilities are required to meet peak day demand. 

4.1.4 Yucaipa Valley Water District 

Yucaipa Valley’s Major Disaster Plan and Alerting Procedures deal with non-drought-related 
water shortages, including those that might result from earthquakes.  It outlines the 
responsibilities of the District’s designated emergency response personnel, alerting 
procedures, alternate headquarters, communications, transportation, and relationships with 
regional and state emergency response officials.   
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To the extent well capacity exists, the Yucaipa basin can be temporarily exercised beyond its 
long-term safe yield in response to shortages. 

It is East Valley’s intent to maintain groundwater production facilities adequate to meet peak 
day demand without use of surface water. 

4.1.5 City of Redlands 

The Redlands UWMP notes that the Redlands Municipal Utilities Department has an 
emergency plan that supplements the Citywide Emergency Plan.  It notes that in case of an 
earthquake, required actions are to “coordinate the resources necessary for repair of water 
infrastructure,” and to “utilize vendor lists to identify available water haulers, temporary 
water lines, piping, heavy equipment, etc.” 

Redlands does not have adequate capacity to meet peak day demand without use of surface 
water.  Redlands obtains surface water from Mill Creek and SWP wheeled by SBVWMD.  
During a typical summer, Mill Creek is the main source during early summer, but this supply 
is substantially reduced by late summer.  SWP water is the dominate source in late summer.  
Depending on the supply of Mill Creek water, Redlands may not be able to meet peak day 
demands without SWP water. 

4.1.6 Fontana Water Company 

Fontana is dependent on imported surface water to meet demands.  Presently, the water is all 
delivered via the Lytle Pipeline.  It is possible that in the future, some of the imported water 
will be conveyed by Metropolitan’s Foothill Feeder (also known as the Rialto Pipeline).  
These two lines are parallel, however, and it is reasonable to presume that the same event that 
damages one will damage the other. 

4.1.7 City of Rialto 

Rialto’s UWMP notes that the city’s storage reservoirs can meet the health and safety 
requirements of 50 gallons per day per capita for 11 days.  This assumes no non-residential 
use.  The City is retrofitting key well sites to enable the City to bring in portable generators 
for use during a power outage.   

Rialto obtains water from two Valley District facilities, the Lytle Pipeline and the Baseline 
Feeder.  It is believed that both these facilities are required to meet peak day demand. 

4.2 Findings and Recommendations 
• The purveyors in the region will primarily rely on groundwater during catastrophic 

events.  Therefore, they must ensure they have reliable and adequate backup power 
supplies at critical locations within the distribution system as well as key production 

 F-18   



U P P E R  S A N T A  A N A  I N T E G R A T E D  R E S O U R C E S  W A T E R  M A N A G E M E N T  P L A N  
A P P E N D I X  F  –  V U L N E R A B I L I T Y  T O  C A T A S T R O P H I C  I N T E R R U P T I O N  O F  W A T E R  S U P P L Y  

A N D  D I S A S T E R  P R E P A R E D N E S S  

wells.  The backup power supplies should be tested periodically to ensure proper 
operations during emergencies. 

• Local purveyors should examine their current storage and interties capacities and plan 
for additional storage and interties to ensure adequate water supply is available for 
health and safety during catastrophic events. 
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5 Summary of Findings and Recommendations 

5.1 Findings 
These findings have been developed from a search of literature reporting the impacts of 
major earthquakes and limited work by water purveyors.  More detailed, site-specific 
analyses are needed to better quantify and identify impacts from major earthquakes or other 
catastrophic outages.  

 Reliability of Groundwater Wells.  Review of post-earthquake lifeline performance 
reports reveals little discussion of groundwater well failure.  However, loss of 
commercial power, damage to electrical equipment and aboveground appurtenances, 
or damage to the distribution system may effectively put the well out of service.  
Liquefaction, especially in areas where there is high groundwater levels between 
depths of 5 to 50 feet, may cause ground settlement and interfere with continued well 
operation. 

No discussion of the performance of well head treatment systems during 
earthquakes was found.  This may be due to the limited amount of well head 
treatment in place during prior earthquakes.  As well head treatment typically 
includes purchased equipment installed in a field location, there is significant 
opportunity for lapses in the seismic design.   

The groundwater basin and the groundwater production wells are a reliable part of 
the water supply system for the San Bernardino area. 

 Reliability of Pipelines.  Pipelines are generally the most fragile part of a water 
system.  Generally, damage is a function of displacement rather than shaking.  
Empirical algorithms have been developed to predict seismic reliability of pipelines.   

 Reliability of Pump Stations.  Past earthquakes indicate that the structural and 
mechanical elements of a pump station are highly resistant to earthquake damage.  
The most likely failures are to the electrical equipment and loss of commercial power. 

 Reliability of Surface Water Treatment Facilities.  The major elements of a surface 
water treatment system are typically concrete structures that are very resistant to 
damage.  However, these facilities include a large variety of mechanical equipment, 
much of it long and light weight that is subject to damage not only from the direct 
force of an earthquake, but also to the wave action created by the earthquake.  Similar 
to a pump station, power supply and electrical equipment are fragile.  

 Reliability of the State Water Project.  While little specific information was found 
on anticipated damage to the SWP, the high susceptibility of the Santa Ana Valley 

 F-20   



U P P E R  S A N T A  A N A  I N T E G R A T E D  R E S O U R C E S  W A T E R  M A N A G E M E N T  P L A N  
A P P E N D I X  F  –  V U L N E R A B I L I T Y  T O  C A T A S T R O P H I C  I N T E R R U P T I O N  O F  W A T E R  S U P P L Y  

A N D  D I S A S T E R  P R E P A R E D N E S S  

Pipeline is recognized.  A major vulnerability of the SWP is the Sacramento-San 
Joaquin Delta.  The SWP does have a Business Resumption Plan and an Emergency 
Operations Plan.   

 Length of Outages.  The Loma Prieta earthquake affected a large number of separate 
systems.  The San Jose Water Company serves most of San Jose and all of Los Gatos.  
Los Gatos was hard hit and half of the water customers lost water service.  In San 
Francisco, the worst hit area was the Marina District.  Fires and liquefaction both 
affected the district.  East Bay Municipal Water District serves 1.1 million customers 
and suffered $3.7 million in damage.  Damage included a break in a 60-inch raw 
water line.     

After the Northridge earthquake, the Los Angeles Aqueducts No. 1 and 2 were in 
and out of service for temporary and permanent repairs over several months, these 
facilities were not critical at that time.  Alternate supplies were available and 
drought conditions limited supply to these aqueducts.   

Table AF-3 shows the length of outages for water operation during the Loma Prieta 
and Northridge earthquakes. 

Valley District’s Emergency Operations Plan includes estimates for repair of Valley 
District facilities.  Electrical and pipe repairs are estimated to take 35 to 77 days.  
Pump repairs are estimated to take 168 to 273 days.   

Tables AF-4 and AF-5 summarize the degree to which purveyors depend on Valley 
District facilities for deliveries over a period of days to one year.  These tables 
presume normal operations by the purveyor with the exception that non-potable 
deliveries (West Valley and Yucaipa) are suspended.     

 

Table AF-3 – Length of Outages for Water Operation during Loma Prieta and Northridge Earthquakes 

Earthquake Purveyors Time to Restore Water Operation 

Loma Prieta San Jose WC 36 hrs/98% 

 San Francisco 6 days/most areas 

 East Bay MWD 3 days/normal operation 

Northridge City of L.A. 12-65 days 
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Table AF-4 – Percent of Present (P) and Future (F) Peak Day, Potable Demand conveyed by SBVWMD facilities when no local surface water is available.  
                Assumes imported water used prior to local groundwater 

Purveyor Foothill 
Pipeline 

SARC 
Pipeline 

Greenspot 
Pump 

Station 

Morton 
Canyon 

Connector 
Greenspot 

Pipeline 
Tate 

Pump 
Station 

Crafton 
Hills 
PS 

Crafton 
Hills 

Reservoir 

Crafton 
Hills 

Pipeline 

Bryant 
Street 

Pipeline 
Yucaipa 
Pipeline 

Lytle 
Pipeline 

Baseline 
Feeder 

San 
Bernardino 
Municipal 
Water Dept  

0 0  0 0         

East Valley 
Water 
District 

12 (P)  
24 (F) 

12 (P)  
24 (F) 

 
12 (P)  
24 (F) 

0         

Redlands 36 (P) 
41 (F) 

36 (P) 
41 (F) 

24 (P)  
 25 (F) 

51 (P) 
35 (F) 

24 (P) 
25  (F) 

24 (P) 
25  (F)        

Yucaipa 
Valley 
Water 
District 

24(P) 
49 (F) 

24(P) 
49 (F) 

24(P)  
49 (F) 

24(P) 
49 (F) 

24(P) 
49 (F) 

 
24(P) 
49 (F) 

24(P) 
49 (F) 

24(P) 
49 (F) 

24(P) 
49 (F) 

0   

Fontana 
Water 
District 

0 0  0 0       
39 (P) 
27 (F) 

 

West Valley 
Water 
District 

0 0  0 0       
23 (P) 
36 (F) 

12(P) 
27 (F) 

City of Rialto 0 0  0 0       
7 (P) 
6 (F) unknown 

Notes: 
San Bernardino Municipal Water Department figure does not include deliveries of surface water for wells under the influence of surface water as it takes six to seven 

months for the hydrographs of these wells to respond.    If these deliveries were included, they would be 14% of peak day demand. 
Fontana Water Company percentages were developed without input from Fontana.  Assumes all imported water comes through Lytle Pipeline rather than Metropolitan 

facilities.   
Does not include deliveries for irrigation or indirect deliveries. 
Gray shading indicates a conveyance facility that cannot under any circumstances be used to convey water to the agency. 
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Table AF-5 – Groundwater and Local Surface Water Production Capacity as percent of peak 
day demand 

Purveyor Percentage Remarks 

San Bernardino 
Municipal Water 
Department  

113% 

 

East Valley Water 
District 104% 

 

Redlands ≈ 75 to 85% 
Assumes late summer when local surface water supplies 
are low.  When local surface water supplies are high, 
Redlands can produce approximately 85 to 95% of demand. 

Yucaipa Valley Water 
District 95% 

Yucaipa’s intent is to maintain groundwater production 
facilities adequate to meet peak demand.  As of August 
2007, they do not meet this goal. 

Fontana Water District 
Significantly 

less than 
100% 

Historically, Fontana has depended on Cucamonga Valley 
Water District interconnection to meet peak day. 

West Valley Water 
District 78% 

Projected to decrease to 59% in the future. 

Rialto unknown  

Notes: 
Does not include non-potable use by West Valley and Yucaipa. 

 

5.2 Recommendations for Disaster Preparedness 
This section includes the consultants recommendations based on the literature review and 
discussions with District staff and purveyors.  The following recommendations have not been 
included in the administrative draft of the IRWM Plan.  After these recommendations, the 
projects already included in the IRWM Plan that would enhance disaster preparedness will be 
reviewed. 

5.2.1 General Recommendations 

 Consider a Seismic Improvement Program/Water Infrastructure Reliability Project to 
review the adequacy of Valley District facilities to withstand an earthquake.  East Bay 
Municipal Utilities District and Santa Clara Valley Water District (Santa Clara Valley 
Water District, 2005) are two agencies that have performed such studies.  High 
priority facilities include Foothill Pipeline, Santa Ana River Connector, Morton 
Canyon Connector, and Greenspot Pipeline. 

 Consider the opportunities that Big Bear Lake presents as an emergency source of 
water after an earthquake that interrupts SWP deliveries for many weeks. 

 Consider using the existing MWD agreements to allow the use of Metropolitan Water 
District facilities to bypass failed Valley District facilities (and the reverse). 
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 Review ability to provide drinking water immediately following an earthquake.  
Arrangements to provide bottled water may be appropriate. 

 The USGS Multi-hazards Demonstration Project (MHDP) is leading an effort to 
create a scenario document for a future M7.8 southern San Andreas Fault earthquake.  
The document will describe in detail the effects of the earthquake.  It will form the 
basis for a November 2008 statewide earthquake response exercise.  The USGS 
contact for this project is Dale Cox, dacox@usgs.gov, 916/997-4209.  It is probable 
that useful information for disaster preparedness planning will come out of this effort. 

5.2.2 Proposed Projects to Provide Conveyance System Redundancies for 
the Regional Facilities 

Implementation of the following projects (included in the IRWM Plan) may be of particular 
benefit during major disasters by providing redundancies for the conveyance system. 

Project 12 - Central Feeder Pipeline  

The Central Feeder System, including projects 12.1 through 12.7, provides ability to 
convey Bunker Hill Basin groundwater to purveyors.  This project is particularly 
important because it provides redundancy for the Foothill Pipeline. 

Project 36 - West End Pump Station  

By conveying Bunker Hill Basin groundwater to the west, provides redundancy to the 
Baseline Feeder West Extension and the Lytle Creek Pipeline. 

Project 37 - 9th Street Feeder  

This project conveys Bunker Hill Basin groundwater to East Valley, which provides 
redundancy for the Foothill Pipeline. 

Project 39.1 - Mentone Pipeline  

This series of projects, projects 39.1 through 39.5, provide redundancy to the SARC 
pipeline, Morton Canyon Connector I, Greenspot Pump Station, and Greenspot 
Pipeline.  This provides redundancy for deliveries to the east—YVWD and SGPWA. 

Project 54 - Bunker Hill Regional Water Supply  

Improves ability to produce groundwater and place that groundwater into regional 
transmission systems 
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Project 57 - Bunker Hill Basin Water Supply Reliability Project  

This project improves the ability to convey Bunker Hill Basin groundwater to the 
west and provides alternative conveyance to the Baseline Feeder and Lytle Creek 
Pipeline.  This project also provides redundancy for Project 54. 

Project 60 - Baseline Feeder West Extension  

This project provides a method to deliver Bunker Hill Basin Groundwater west 
beyond West Valley’s service area, providing alternative supply to Fontana Water 
Company.   

5.3 Alternative Local Supplies 
This section is intended to initiate a discussion of options that would improve the water 
supply reliability in case of a catastrophic failure of portions of the Valley District water 
system. 

5.3.1 Interties between Purveyors 

Table AF-6 lists interconnections between purveyors.  These interties could be used to 
balance supplies between purveyors.  An interconnection between the City of San Bernardino 
and East Valley is currently being used to facilitate blending.  This use is anticipated to end 
in the near future.  Fontana Water Company has historically depended on supplies delivered 
through its interconnection with Cucamonga Valley to meet peak day demand.    

 F-25   



U P P E R  S A N T A  A N A  I N T E G R A T E D  R E S O U R C E S  W A T E R  M A N A G E M E N T  P L A N  
A P P E N D I X  F  –  V U L N E R A B I L I T Y  T O  C A T A S T R O P H I C  I N T E R R U P T I O N  O F  W A T E R  S U P P L Y  

A N D  D I S A S T E R  P R E P A R E D N E S S  

Table AF-6 – System Interties between Purveyors 
Transfer Direction Capacity 

(MGD) 
Remarks/data source 

City of San Bernardino/East 
Valley 

Either 4 Three interties.  One currently used to facilitate 
blending. 

City of San 
Bernardino/Riverside 

To San 
Bernardino 

2 (San Bernardino UWMP, Pg 2-10) 

City of San Bernardino/West 
Valley 

Either 3 (San Bernardino UWMP, Pg 2-10) 

City of San Bernardino/Loma 
Linda 

Either 5 (San Bernardino UWMP, Pg 2-10) 

City of San Bernardino/Colton To Colton 3 (San Bernardino UWMP, Pg 2-10) 
City of San Bernardino/Rialto Either 3.6 (San Bernardino UWMP, Pg 2-10) 
City of San Bernardino/ 
Riverside Highland 

To Riverside/ 
Highland 

3 (San Bernardino UWMP, Pg 2-10) 

Fontana/Cucamonga Valley To Fontana 3.6 Fontana UWMP (2500 gpm) 
West Valley/Fontana Either  West Valley UWMP.   
West Valley/Rialto Either  West Valley UWMP. 
West Valley/Colton   West Valley UWMP. 
Redlands/Loma Linda To Loma Linda  Greg Gage 
Rialto1/Marigold To Marigold  Rialto has historically conveyed 1,500 afy of 

groundwater to Marigold.  The agreement under 
which this was accomplished is expiring. 

    
Sources:  San Bernardino Municipal Water Department 2005 UWMP; Jack Nelson, Yucaipa Valley; Ron 
Buchenwald, East Valley; Greg Gage, Valley District, West Valley 2005 UWMP.    
1 Rialto has several connections with other systems, including four connections with West Valley Water District, 
and connections with the City of San Bernardino, Fontana Water Company, and Riverside Highland Water 
Company. 
Based on the limited sources of data, this list may be incomplete. 

 

5.3.2 Big Bear Lake 

Big Bear Lake has a capacity of over 70,000 acre-feet, most of which is owned by the Bear 
Valley Mutual Water Company.  To enhance tourism, Big Bear Municipal Water District 
entered into an agreement with BVMWC and Valley District whereby Valley District makes 
deliveries to BVMWC “in lieu” of BVMWC taking delivery from the lake.  The net effect is 
that water remains in the lake to enhance tourism.  An agreement could be written that might 
make water from the lake available for municipal use in case of a catastrophe. 

5.3.3 Increased Groundwater Production Capacity and Reliability 

If the catastrophe is an earthquake, the most likely impact on groundwater production 
capacity will be damage to the electrical system of the well or to the electricity supplier’s 
system. 
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Thus, providing emergency generators for “key” wells would help improve the area’s ability 
to operate after a catastrophic failure. 

5.4 Alternative Conveyance of Surface Water 

5.4.1 Alternatives to Foothill Pipeline System 

The following systems could provide some alternative conveyance of surface water should 
portions of the Foothill Pipeline System fail: 

• Metropolitan’s Inland Feeder can convey water stored in Diamond Valley north to the 
Valley District service area.  The conveyance capacity of the Inland Feeder operating 
from Diamond Valley Lake to the north is reported to be 250 cfs. 

• Once completed, the tunnel portion of the Inland Feeder, with proper interties, will be 
able to convey SWP water from Devil Canyon Afterbay into the Foothill Pipeline.  

• The Central Feeder, portions of which are under construction, would increase the 
ability to convey groundwater between agencies following a catastrophe.  Connecting 
the Central Feeder to the Santa Ana Valley Pipeline and to the Crafton Hills Pump 
Station would provide redundancy for the Foothill Pipeline. 

• The proposed East Branch Extension Phase II will convey SWP water from the eastern 
portion of the Foothill Pipeline to Crafton Hills Pump Station.  This will provide 
redundancy for the SARC Pipeline, Greenspot Pump Station, Morton Canyon 
Connector I, and Greenspot Pipeline. 

• The proposed State Water Project Extension (previously called the Desert Aqueduct) 
contemplates extension of the State Water Project to Coachella Valley.  Depending on 
the alignment chosen, this project could provide an alternative for conveying SWP 
water to portions of the Valley District service area or to San Gorgonian’s service 
area. 

5.4.2 Alternatives to the Lytle Pipeline 

• Metropolitan’s Foothill Feeder, also called the Rialto Pipeline, parallels the Lytle 
Creek Pipeline from Devil Canyon east for approximately nine miles.  With turnouts it 
could provide alternative conveyance to West Valley’s and Fontana’s surface water 
treatment plants. 

• The Baseline Feeder conveys groundwater to West Valley and Rialto.  This 
groundwater is an alternative to SWP water conveyed by the Lytle Pipeline.  It should 
be noted that Rialto’s connection to Lytle Pipeline is not yet completed. 
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5.4.3 Alternatives to Baseline Feeder System 

• The Lytle Creek Pipeline conveys SWP water to West Valley and can convey SWP 
water to Rialto when the connection is completed.  This surface water is an 
enhancement to groundwater conveyed by the Baseline Feeder. 

5.5 Back-Up Power Supplies  

5.5.1 Power Supplies for Groundwater Wells 

A catastrophic earthquake may cause loss of electricity for an indeterminate amount of time.  
In order to ensure water supplies in the immediate aftermath and weeks following a major 
earthquake, it is critical to have back-up generators or internal combustion engines for 
important production wells throughout the Region. 

• Inventory wells in the Region with back-up generators. 
• Determine the number of wells that could be equipped with internal combustion 

engines. 
• Rank groundwater wells by their ability to supply water to purveyors. Wells with 

higher production capacities, more conveyance connections, or delivery pipeline 
options are preferential. 

• Select a distribution of wells across the basin to be provided with back-up generators 
or internal combustion engines, decreasing the likelihood of a localized event 
impacting a majority of the most important wells. 

 

5.5.2 Back-Up Power Supplies for Other Water Supply Facilities: 

Similar evaluations should be conducted for other facilities such as water treatment plants 
and the key pumping plants, and back-up power generation should be put in place for use 
during emergencies.
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6 Water Shortage Contingency Plan 

Each water agency in the region is required by law to have a water shortage plan and 
emergency catastrophe plan.  If there is a shutdown in the SWP system or a long-term 
drought that affects imported or local supplies, each agency in the region should participate 
in conservation activities that maximize use of the shared water supplies, both local surface 
water and ground water.  These conservation efforts should be coordinated at a regional 
level.   

The following provides examples of rules, regulations, and procedures that could be 
implemented to restrict or reduce water use.  These could be implemented upon 
determination that there exists, or there is a threat of, a water shortage that affects the 
region’s ability to provide adequate potable water supplies for the purveyors to deliver to 
their customers. Each agency should have a water shortage plan that is tailored to their 
customers in order to reach water conservation targets. 

6.1 Stage I Conservation – Additional 20% Reduction    
Upon determination that additional water conservation is needed, the following prohibitions 
can be considered and adopted with the goal of achieving an additional 20 percent reduction 
in water consumption—the water conservation measures referenced in Stage I, and the 
following: 

(a) All outdoor irrigation should occur only after 8 p.m. and before 7 a.m.  

(b) Prohibit the use of potable water to wash sidewalks, walkways, driveways, 
parking lots, open ground, and other hard-surface areas by direct application. 

(c) Prohibit the use of non-drinking-water fountains, except for those using 
recycled water. 

(d) Prohibit the use of water that results in any flooding or run-off in gutters or 
streets.  Limit water deliveries to residential and non-residential users to 90 
percent of their water consumption for the same billing cycle during a pre-
determined Base Year.   

(b)  Levy a surcharge of 200 percent on all water use in excess of the maximum 
water use allotment referenced in subparagraph (a) above, assessed to the 
account of the customer. 
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(c) Limit the use of water from fire hydrants to fire suppression and/or other 
activities immediately necessary to maintain health, safety, and welfare of 
residents.  

(d) Prohibit the use of potable water for dust control and compaction for 
construction projects. 

(e) Prohibit the washing of automobiles, trucks, trailers, boats, and other types of 
mobile equipment not occurring upon the immediate premises of a 
commercial car wash and/or commercial service station that uses recycled 
water. 

(f) Encourage restaurants to refrain from serving water to their customers, except 
upon specific request. 

(g) Limit the use of potable water to irrigate grass, lawns, ground cover, 
shrubbery, crops, vegetation, ornamental trees, etc., to Saturdays, Mondays, 
and Wednesdays for even-numbered addresses and Sundays, Tuesdays, and 
Thursdays for odd-numbered addresses, or as otherwise established by 
resolution from the Board of Directors of the respective agencies. 

(h) Limit water main flushing to emergency situations only. 

(i) Wait list applications for Intent to Serve Letters and suspend their further 
processing. 

Pursue a vigorous public information campaign regarding current water supply conditions 
and the need to reduce water consumption by such means deemed appropriate. 

Meet with other water purveyors, public school districts, park agencies, and golf courses that 
use water sources other than purveyor-supplied water, to seek voluntary reduction in 
irrigation of decorative landscape and reduce irrigation of turf and play areas.   

In addition to those measures stated above, adoption of water conservation measures on an 
urgency basis may be warranted. 

6.2 Stage II Conservation – Additional 35% Reduction 
Upon determination that additional water conservation is needed, the following prohibitions 
can be considered and adopted with the goal of achieving up to an additional 35 percent 
reduction in water consumption.  The water conservation measures referenced in Stage I and 
Stage II, and the following: 

(a) Limit water deliveries for residential uses to 65 percent of their water 
consumption for the same billing cycle during a pre-determined Base Year.  
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(b) Levy a surcharge of 400 percent  on all water use in excess of the maximum 
water use allotment reflected in subparagraph (a) above, and that can be 
assessed to the account of the customer. 

(c) Require all swimming pools to be covered when not in use. 

(d) Prohibit the use of potable water to irrigate grass, lawns, ground cover, 
shrubbery, crops, vegetation, ornamental trees, etc., and lock all irrigation 
meters. 

(e)  Suspend Intent-To-Serve Letters.  However, the expiration period can be 
extended commensurate with the time of suspension. 

In addition to those measures stated above, adoption of water conservation measures on an 
urgency basis may be necessary. 

6.3 Stage III Conservation – Additional 50% Reduction 
Upon determination that additional water conservation is needed, the following prohibitions 
can be considered and adopted with the goal of achieving up to an additional 50 percent 
reduction in water consumption.  The water conservation measures referenced in Stage I, II, 
and III above, and the following: 

(a) Limit water deliveries for residential uses to 50 percent of their water 
consumption for the same billing cycle during a pre-determined Base Year.  

(b) Levy a surcharge of 500 percent  on all water use in excess of the maximum 
water use allotment reflected in subparagraph (a) above, and that can be 
assessed to the account of the customer. 

(c) Prohibit the setting of new water meters and suspend all Will-Serve Letters. 

In addition to those measures stated above, adoption of additional water conservation 
measures on an urgency basis may be necessary. 
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This section has been prepared based on the insights included in reports prepared by water 
agencies outside this IRWM Plan area that summarize their experience and include their 
after-action reports prepared following earthquakes. 

Loma Prieta, California, Earthquake of October 17, 1989. 
The U.S. Geological Survey’s Professional Paper on the performance of the built 
environment in the Loma Prieta Earthquake was compiled of a number of separate papers.  
Information from two of those papers that focused on water systems is discussed here 
(Schiff, 1998). 

A section of the Professional Paper (Le Val Lund, primary author) had the following 
conclusions: 

“On the basis of this preliminary reconnaissance survey, the 1989 Loma Prieta earthquake 
has reinforced the lessons learned in previous earthquakes that water and wastewater systems 
should do the following.  

 Provide emergency power for critical operating, treatment, and support facilities   

 Maintain portable light plants, generators, chlorinators, and pumps 

 Develop a separate radio-communication system, independent of the telephone 
system 

 Maintain an inventory of repair materials, parts, and fuel   

 Improve the State-wide and mutual-aid programs 

 Establish guidelines for State-wide emergency water-quality sampling and public 
notification  

 Conduct an earthquake-response assessment of system facilities 

 Develop an emergency-response plan   

 Incorporate into local or regional emergency-response plans a more active 
participation by water and wastewater agencies   

 Provide a method, possibly computer based, for logging problems and system 
operations to establish priority for repair activities   

 Conduct a cross-training program to include all personnel in emergency response   

 Train personnel in appropriate communication procedures 

 Conduct regular periodic emergency-response exercises 

 Provide flexible pipe joints 

 Provide flexible pipe connections to wells, tanks, pumps, and other rigid structures   
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 Provide adequate anchorage for air valves and other heavy appurtenances that are 
installed in an inverted-pendulum position 

 Design mechanical appurtenances in treatment-plant basin facilities for wave action 

 Provide for a breakaway or fusible connections and (or) safety cables or chains to 
prevent malfunctioning mechanical equipment from interfering with other equipment 
in treatment-based basins  

 Provide for redundancy in water and wastewater systems   

 Install isolation valves and establish a regular valve-maintenance program 

 Anchor water-quality-testing equipment and supply cabinets”   

A separate section of the Professional Paper (Mark Pickett, primary author) focused in part 
on the lessons learned from the Loma Prieta Earthquake for utility operations, including 
preparedness and response.  A brief review of the points made on utility operations is below: 

 Organization.  Important improvements in organization that were frequently 
identified were (1) better definition of leadership roles, (2) clearer statement of unit 
duties, (3) improved emergency planning to reflect the detailed events that must be 
dealt with in real disasters, and (4) better preparation through “what if” thinking and 
plan exercising. 

 Energy Sources.  Points that could provide better preparedness for loss of electrical 
power included: 

o Maintain close relationships with the local electrical-power company to ensure 
priorities of the utility and the water agency are understood. 

o Portable electrical-power generators should be provided with the proper fittings 
and connections for each intended use.  Generators should be periodically 
tested. 

o Permanent engine-driven generator sets should be provided at critical support 
facilities. 

o Regularly scheduled periodic tests should be conducted under load. 

 Portable Equipment.  All utility personnel noted that more portable equipment was 
needed than was on hand in their organization.  Portable equipment needs scheduled 
maintenance and safe and accessible storage.  Personnel need to know how to operate 
the equipment and the equipment limitations. 

 Communications and Public Information.  Pre-disaster preparation includes 
development of “fill-in-the-blank” media-release forms, development of procedures to 
disseminate information to the media, securing of communications equipment and 
access to communications networks, and preparation for post-disaster investigations.  

 Inventory.  Adequate supplies and access to those supplies needs to be maintained. 
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 Emergency-Response Planning.  In general, utility emergency-response plans were 
not well documented or pre-exercised before the earthquake. 

 Mutual-Aid Planning.  Adequate mutual-aid planning includes coordination with 
other water agencies, participation in regional meetings and test exercises, preparation 
to provide aid to adjacent Federal and State organizations, and authorization from fire 
department officials for utilization of fire engines as booster equipment.   

 Training.  Extensive training of employees is required. 

 Long-Term Recovery Planning.  Recovery planning needs to take into account 
reconstruction, rate-structure changes, integration of new knowledge into operations, 
collection of revenues, and record keeping for State or Federal reimbursement. 

Northridge Earthquake, California, Magnitude 6.8 Earthquake of 
January 17, 1994 
The National Institute of Standards and Technology report on the lifeline performance in the 
Northridge Earthquake had the following observations and recommendations concerning the 
performance of water facilities (Schiff, 1997). 

“Seismic performance of dams, large buried reservoirs, and wells in the 1994 Northridge 
earthquake showed significant improvement from the 1971 San Fernando earthquake.  
Facilities constructed since the San Fernando earthquake that incorporated lessons learned 
from that earthquake performed well.  These include concrete tanks and pumping stations 
that were subjected to very strong ground motions.  The prestress-concrete water tanks were 
constructed using criteria more conservative than those contained in AWWA Standards for 
Wire-Wound Circular Prestressed Water Tanks (AWWA D110).”   

“There is a need for performance criteria for water systems so that piping systems and other 
water system facilities and equipment can be evaluated and seismic specification established 
in a consistent manner.  With performance criteria, water systems performance and the 
consequences of disruption can be evaluated.  With this information a case can be made for 
getting public support to enhance system performance in a timely and cost-effective 
manner.”   

“The largest impact on water system performance was the failure of water lines, both large 
supply lines and smaller lines in the distribution system.  Most pipeline damage has the result 
of ground deformations.  This earthquake had no surface faulting, but there were many areas 
with ground deformations in locations that had not previously been predicted.  Thus, a 
general level of improved materials and methods may be needed to improve system 
performance rather than concentrating on special problems of fault crossings.  The 
uncertainty in predicting the location of damage increases the importance of system 
redundancy and alternate supplies from other sources, such as groundwater basins and 
alternate aqueduct systems for water supplies.” 
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“Many of the pipe failures appear to be related to cracks in bells that are probably associated 
with their method of fabrication.  There is a need to study the seismic strength of welded 
steel bell and spigot joints and methods to improve the seismic performance of the joint.  The 
joint performance should be compared with the current (AWWA) Standard for Welded Steel 
Pipe.” 

“The performance of surface-supported tanks was poor and damage was similar to that 
observed in previous earthquakes.  Many of the damaged tanks were old and predate current 
seismic design standards.  The loss of tank contents was frequently associated with failure of 
input and output pipe connections.  These failures are due to the use of cast iron fittings and 
inadequate flexibility to accommodate the movement of the tank, which was typically lifting 
rather than sliding.  The roofs and upper parts of side walls on several tanks were damaged 
due to sloshing.  Several examples of elephant foot buckling were observed.”   

“There is a need for follow up surveys to determine the performance of tanks constructed 
using current seismic standards and to determine the relative performance of anchored and 
unanchored tanks.  Methods to address the damage due to sloshing should be identified for 
existing and new tanks.  Based on the effect of tank performance on water system 
performance, the need for reducing the risk of tank damage by improving anchorage, 
stiffening to prevent buckling, and reducing effects of sloshing can be determined.”   

“Sloshing in large basins in water filtration and water reclamation plants caused damage in 
both 1989 Loma Prieta and the Northridge events.  Although not critical, the damaged 
equipment can cause malfunction of other equipment.  For example, sloshing caused the 
jamming of the chain drive sludge scrapers in seven out of 44 final clarifiers of a water 
reclamation plant.  There is a continuing need to consider sloshing and shaking in the design 
of mechanical equipment and baffles in large basins of water and wastewater treatment 
plants.”   

“Air and vacuum valves on pipelines are configured in an inverted pendulum above the 
ground surface.  In the Northridge event many valves toppled, had cracked bodies or 
damaged floats (balls).  Also the damage may have been caused by transient pressures in the 
pipeline.  A study is required to improve the performance of these valves in an earthquake.”   

“The disruption of commercial power emphasizes the need for reliable emergency power 
supplies.  While emergency power for pumping stations and treatment plants performed well, 
there were indications that testing units under full load may enhance performance. 

“The 1971 San Fernando and 1987 Whittier Narrows earthquakes experience had encouraged 
water agencies to prepare emergency response plans and establish emergency operations 
centers.  These plans have been tested and implemented by lifeline agencies.  Water system 
emergency response plans generally worked well in the Northridge earthquake.  This was 
attributed to their periodic testing.  It is important that plans address expected problems in 
communicating with personnel and with transportation problems.  Because of transportation 
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problems and the disruption of several lifelines, it is important that water system disaster 
plans make provisions for supporting most needs of their workers, including food and 
temporary housing.  In the recovery after the earthquake, outside contractors may be retained 
to speed the recovery.  It is important that all personnel be aware of OSHA requirements for 
entering confined spaces, such as large diameter pipes, conduits and tunnels.  To improve the 
performance of utility work crews, utilities should consider providing support for worker 
families that have been directly affected by the earthquake.  For example, this could include 
providing assistance with getting shelter or help in evaluating damage to homes.” 

“Boil water orders were issued as a precaution.  Because of the time needed to confirm that 
water is safe once an order is issued, the public may be needlessly inconvenienced.  
Consideration should be given to developing a mobile water quality laboratory to expedite, in 
the field after repairs have been made, the determination if the water is safe for drinking.  
More rapid methods for evaluating the safety of water should be explored.”   

“There is a need for adequate documentation of emergency response and recovery costs.  For 
public utilities, as is the case for most water systems, a record is needed for reimbursement 
from FEMA.  Documentation is also needed to substantiate insurance claims.”   

“The disruption of the water supply demonstrated that many critical facilities were not 
prepared with emergency water supplies or even a means for connecting an external source 
into their system.” 

“This is a need for better public education about the consequences of water system disruption 
and use of appropriate mitigation measures.” 

“While the performance of customer water is outside of the jurisdiction of water utilities, 
damage to these systems was costly and disruptive in the Northridge earthquake.  The 
Oliveview Hospital, which was reconstructed after experiencing sever damage in the San 
Fernando earthquake had to be evacuated due to the failure of water systems within the 
hospital.  The vulnerability of water systems in buildings should be evaluated and standards 
improved to reduce the losses and disruption from these systems.”   

This report also addresses damage and repair of supply pipelines.  Since supply pipelines are 
the main facilities of SBVWMD, these estimates may be of particular interest.  They are 
summarized in Table 1. 
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Table 1– Repair of Supply Pipelines after Northridge Earthquake 

Pipeline Description Repair 
time Remarks 

54- to 33-inch modified 
prestressed concrete 
cylinder pipe 

65 days Castaic Lake Water Agency’s pipeline from treatment plant to 
service area.  35 leaks.  New fabricated sections were installed 
and pulled rubber gasket joints were welded in place. 

SWP – West Branch, 85-inch 
welded steel pipe to Jensen 
WTP 

2 days 10-foot section of damaged pipe replaced with pipe fabricated at 
MWD yard. 

Los Angeles Aqueduct No.1   Aqueduct No. 1 had damage at four locations; and it was able to 
be operated at very low flow for about a week to allow repairs to 
Aqueduct No. 2, then shut down for repairs.  Operated at one-
half capacity, after temporary repairs were made, during a 
planned Metropolitan shutdown.  It was out of service from April 
1 until summer for permanent repairs. 

Los Angeles Aqueduct No. 2 One week Out of service for the first week after earthquake for repairs.   
78-inch North Branch Feeder 

(Metropolitan) 
45 days From Jensen Plant to Simi Valley.  15 to 20 major pulled pints and 

500 cracks.  Replacement air and vacuum valves delivered by 
manufacturer in two days.   

48-inch, Granada Trunk Line 
(LADWP) 

12 days Welded Steel Pipe and modified prestressed concrete cylinder 
pipe.  Four major pulled mechanical couplings and two tension 
and compression failures. 

68-inch, WSP, Rinaldi Trunk 
Line (LADWP) 

 Welded Steel Pipe. Three pulled welded bell and spigot joints and 
a tension and compression failure. 

   
 

Santa Clara Valley Water District Water Infrastructure Reliability 
Project 
At the time of Santa Clara’s Water Infrastructure Reliability Report, the system could suffer 
up to a 60-day outage if a major event, such as a 7.9 magnitude earthquake on the San 
Andreas Fault, were to occur. 

Recommended improvements to the system included: 
 Life Safety – retrofit of all operations buildings 

 Emergency Planning and Studies – Recovery Plan and Retailer Shortages Agreement 

 Agreements – Mutual aid, contractor retainer, pipe rental companies, welder retainer, 
retailer incentives 

 Capital Improvements – SCVWD-owned well fields 

 Operational Improvements – Stockpile pipes and system materials 

 SCADA Improvements 

The estimated cost of these improvements was $150 million (report data May 2005).  With 
these improvements the estimated outage period would reduce to 7 to 14 days. 
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San Simeon, California, Magnitude 6.5 Earthquake of December 22, 
2003 
The San Simeon earthquake damaged two of 19 dams in the area.     

There was no reported damage to groundwater wells other than the loss of power from a few 
hours to several days. 

Steel water tanks damaged included two in the City of Paso Robles water system, one in a 
private system serving a mobile home park, three (of four) at the City of Templeton, and an 
elevated tank in the City of Guadalupe. 

Pipeline breaks were reported in most purveyor systems (Lund, 2003). 

Denali, Alaska, Magnitude 7.9 Earthquake of November 3, 2002 
Population near the epicenter is limited to about 10,000 people in rural locations.  Nearly all 
residents rely on private wells for water supply.  Two events of well casings ejecting out of 
the ground were reported.  These events may be attributed to accumulated frost heave forces 
on casing pipe that lost its soil resistance temporarily due to shaking and/or liquefaction.  

City of San Diego 
In 2001, the City of San Diego completed a study of the expected operational performance of 
the City of San Diego Water Supply pipelines when exposed to possible future scenario 
earthquakes.   The analysis used a specialized GIS software package. 

For the most serious earthquake, the study determined that it would take 1.7 days to stabilize 
the system, 20 days to restore backbone pipes, 35 days to restore distribution pipes, and 74 
days to complete all pipe repairs. 

The study also examined the costs and benefits of different seismic improvement programs 
and developed benefit/cost ratios for each program (Collins, 2001). 

While the City of San Diego has a large number of reservoirs in the distribution system, this 
study did not examine those systems. 

City of Vancouver, Canada 
In 2000, the City of Vancouver completed a study of the expected operational performance 
of the Regional Water Distribution System.  In the event of a Design Basis Earthquake, a 
475-year event, the report concluded the following (JELC Working Committee, 2000): 
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1. The present system will be severely impacted.  Chlorine facilities evaluated have life 
safety concerns.  Fiberglass tanks containing sodium hypochlorite and ammonia may 
overturn due to lack of anchorage. 

2. An estimated 30 pipeline failures will occur, making much of the system inoperable. 

3. All pump stations that were evaluated will likely be inoperable as a result of 
nonstructural and, in some cases, structural damage.  All but two pump stations are 
dependent on commercial power.  If power is out, pump stations without self-
contained power will be inoperable. 

4. All reservoir roofs/column supports are vulnerable.  Some may collapse.  In general, 
tanks should remain operable. 

A later discussion of the development of an alternate water supply for Vancouver proposed 
development of procedures to allow use of two existing irrigation wells for potable supply 
should the city’s supplies from reservoirs fail in an earthquake.  In addition, a dedicated fire 
protection system, possibly supplied with sea water, was proposed (City of Vancouver). 

San Fernando, California, Magnitude 6.7 Earthquake of 1971 
Immediately following the earthquake, approximately 100,000 customers were without 
water, and a citywide “boil water” advisory was issued.  Within 5 days, water service was 
restored to all but a few thousand customers; after 10 days, less than 100 scattered customers 
were without water.  All “boil water” orders were lifted after 12 days (Housing and Urban 
Development, 2001). 

Two dams, Van Norman and Pacoima were seriously damaged by this earthquake.  Van 
Norman was replaced and Pacoima was repaired. 

Kobe, Japan, Magnitude 6.8 Earthquake of January 17, 1995 
An estimated 2,000 water pipeline failures occurred, draining reservoirs and limiting water 
available for fire suppression.  Transmission and distribution pipeline and water purification 
plant damage resulted in 300,000 people still without water one month following the 
earthquake.  

An aggressive earthquake mitigation program had replaced most of the city’s cast iron pipe 
prior to the earthquake.  Without that, program failures and restoration time could have been 
far greater.  About 6 percent of Kobe’s ductile iron pipe had a special seismic joint that 
appears to have had little or no damage.  An earthquake monitoring and control system 
isolated 18 reservoirs saving the water for drinking in the days following the event. 
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The earthquake monitoring and control system consists of an earthquake ground motion 
monitoring center, telemetry, and reservoirs with earthquake isolation valves at 21 locations.  
There are dual reservoirs at each of the 21 sites; one has an isolation valve to be controlled 
following an earthquake, and one does not.  This concept allows shutdown of one reservoir 
while maintaining service should the second reservoir inadvertently shut down.  If the system 
can keep up with system leakage, the isolated reservoir can be put back on line from the 
control center.  If the system cannot keep up with demand, the reservoir remains isolated 
(Ballantyne, 1995). 

There were two major issues identified that had delayed system restoration: 

 No water pressure was available to check the repairs while the tunnels remained out 
of service. 

 Access – limited by collapsed buildings and traffic congestion. 

California Division of Mines and Geology Planning Scenarios 
The California Division of Mines and Geology has prepared two special publications 
intended to provide an understanding of the impacts of major earthquakes in southern 
California.  The first was a Magnitude 8.3 Earthquake on the San Andreas Fault (California, 
1982).  The second was a magnitude 7 earthquake on the San Bernardino Valley segment of 
the San Jacinto Fault (California, 1993).  Both studies anticipate significant damage to the 
State Water Project.  That information is discussed in a later section of this report that 
focuses on the State Water Project.  Impacts to other water facilities in the SBVWMD service 
area are discussed here. 

The San Andreas publication hypothesized an earthquake in which the southern limit of 
surface fault rupture is outside of the San Bernardino service area (approximately 10 miles 
northwest of Devil Canyon Power Plant).  Thus, it does not directly address facilities within 
the San Bernardino service area.  Within the area that is affected (generally west and north of 
San Bernardino), it does not anticipate widespread damage to primary transmission lines, 
although some pipe failures will occur.  In distribution lines, there will be hundreds of breaks 
and thousands of leaks.  Pumping plants are generally more compact structures and, with the 
exception of related electrical equipment and transformers, will probably not suffer as great 
of damage as distribution pipelines. 

The San Jacinto publication hypothesized an earthquake within Valley District’s service area 
and thus, substantially more impact on SBVWMD.  The publication’s planning scenario 
states that within 25 miles of the fault, damage to treatment facilities, pumping stations, and 
transmission and distribution pipelines will reduce service by 20 percent for up to five days.  
Restoration will take up to two weeks.  People will be asked to use emergency supplies, boil 
their water, or take other safety measures against contamination.  Delays will be necessary 
because waste water lines must be repaired before fresh water lines.  The most serious 
problems will be concentrated in the low lying areas of San Bernardino and the Santa Ana 
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River Basin.  The extent of damage and contamination of wells and groundwater will depend 
on groundwater levels at the time of the earthquake.   

Specific failures hypothesized by the San Jacinto publication to facilities that convey 
SBVWMD water include (State Water Project facilities are discussed in a later section): 

 San Gabriel Valley MWD’s pipeline closed for 5 to 10 days.  Fault displacement. 

 Valley District’s Foothill Pipeline closed for 4 to 6 days.  Moderate liquefaction 
potential. 

 Valley District’s Baseline Feeder closed for 4 to 6 days.  

The main source for this hypothesis was the then General Manager of SBVWMD, Louis 
Fletcher.  

Regional Electrical System Vulnerability 
During this evaluation, no recent information was available from Southern California Edison 
on the anticipated likelihood of a widespread failure of the electrical system serving the San 
Bernardino Area.  Nor was information found on the times required to restore power after the 
Loma Prieta Earthquake.  In the absence of that data, we reviewed the impacts of the 
Northridge earthquake. 

The total generating capacity supplying the greater Los Angeles area at the time of the 
Magnitude 6.8 Northridge Earthquake of January 17, 1994, was approximately 10,000 MW.  
When the earthquake occurred at 4:30 AM the southern California area was exporting 
approximately 1800 MW to the Northwest over AC and DC interties that link Southern 
California to Oregon and Washington State.  As a result of the earthquake, the AC and DC 
interties were opened and the power grid in the United States west of Denver was spilt into 
three separate islands.  Due to the loss of power, there were short-term outages, up to three 
hours, in British Columbia, Montana, Wyoming, Idaho, Oregon, and Washington.   

Within the City of Los Angeles, restoration times of power at major substations varied from 
6:18 AM to 11:03 PM on the day of the earthquake.  Due to distribution system failures, 
power remained out for a longer period for some customers.  But, within 24 hours power was 
restored to over 90 percent of its customers.  Had the earthquake occurred during the summer 
when loads are heavier, restoration would have taken longer. 
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Climate Change Vulnerability Checklist 
Changes related to climate change in the IRWM guidelines made between the 2010 and 2012 
versions need to be addressed. The new IRWM plan must include a list of prioritized vulnerabilities 
based on the vulnerability assessment checklist as well as a plan, program, or methodology for 
further data gathering and analysis of the prioritized vulnerabilities. Below is the vulnerability 
assessment checklist for the Upper Santa Ana River IRWM planning area.  

Water Demand: 

Are there major industries that require cooling/processed water in your planning region? 

• The Mountain View power plant brings power to more than 685,000 homes. This high 
energy output requires the plant to utilize municipal effluent as well as ground water for 
cooling.  The facility loses 3,300 gallons of water per minute to evaporation from the cooling 
towers, but for every pound of water that evaporates approximately 1,000 BTUs of heat are 
extracted. It also has a water treatment plant on site that recovers 75-80% of water that 
would normally have been disposed of. This recycling process has kept Redlands waste 
water fees at some of the lowest levels in the state. Despite the fact that the plant uses thirty 
percent less energy compared to other plants, it is the highest polluting power plant in the 
state; producing 1.85 million metric tons of carbon dioxide per year. 

Does water use vary by more than 50% seasonally in parts of your region? 

• The Inland Empire climate varies greatly from summer to winter, and therefore water 
demand varies accordingly. There is a greater demand for irrigation needs during the  
hotter season that drives up the per capita water use. 

Are crops in your region climate sensitive? Would shifts in daily heat patterns, such as how long 
heat lingers before night-time cooling, be prohibitive for some crops? 

• Citrus trees are not tolerable of below freezing temperatures. Colder winters with freezing 
nights have the potential to cause significant damage to citrus crops.  In response to higher 
temperatures, evapotranspiration rates of the plants may increase, requiring more water to 
be used on warmer days 

Do groundwater supplies in your region lack resiliency after drought events? 

• Typically groundwater supplies do not lack resiliency because groundwater is replenished 
and stored in wet years.  

Are water use curtailment measures effective in your region? 

• Conservation efforts in the area include The Water Conservation Education Program, 
Weather Based Irrigation Controllers Program, “climate appropriate” plant promotion with 
Home Depot stores and other stores and nurseries, and the water conservation 
demonstration garden at California State University San Bernardino. These programs have 
begun to address the conservation needs of the area without implementing direct 
curtailment measures. Commercial, industrial, and institutional water reduction plans are 
also in place.  

Are some in stream flow requirements in your region either currently insufficient to support 
aquatic life, or occasionally unmet? 

• The in stream flows are sufficient to support aquatic life because natural flows are 
augmented by Publically Owned Treatment Works flows that are highly treated.  
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Water Supply: 

Does a portion of the water supply in your region come from snowmelt? 

• The water supply in the region does not come from snowmelt. 

Does part of your region rely on water diverted from the Delta, imported from the Colorado River 
or imported from other climate-sensitive systems outside of your region? 

• State Water Project water has been made available to East Valley. The water for the region 
is currently 57% ground water, 24% State Water Project water, 17% surface water, and 2% 
recycled water. The region does not rely on any water imported from the Colorado River.  

Does part of your region rely of coastal aquifers? Has salt intrusion been a problem in the past? 

• The region does not rely on coastal aquifers, but salt intrusion could affect the function of 
the State Water Project, which could ultimately have an impact  on water supplies.  

Would your region have difficulty in storing carryover supply surpluses from year to year? 

• The region would only have issues storing surplus water in times when the basins are 
already saturated.  

Has your region faced a drought in the past during which it failed to meet local water demands? 

• The region has not faced a drought in which it was unable to meet local water demands. 

Does your region have invasive species management issues at your facilities, along conveyance 
structures, or in habitat areas? 

• The region has two invasive species, the Giant Reed and the Tamarisk Annual Grass. The 
Giant Reed was introduced in California in the 1820’s in an attempt to help control erosion, 
but has since  become an invasive  plant. It has increased the fire fuel by 30% in the Santa 
Ana Basin area and also has  the potential to cause major issues during floods. In addition to 
these issues, the Giant Reed uses 56,200 acre-ft per year in the Santa Ana River, decreasing 
the amount of water available to the population.  Tamarisk was introduced as an 
ornamental planet, but has become invasive as it absorbs a large amount of water and 
creates salt deposits. Its seeds are dispersed by wind, have no dormancy requirements, and 
have a 24 hour germination period, allowing it to spread quickly and easily. 

Water Quality: 

Are increased wildfires a threat in your region? If so, does your region include reservoirs with fire-
susceptible vegetation nearby which could pose a water quality concern from increased erosion? 

• Wildfires are a threat in the region, especially during dry summers.  

Does part of your region rely on surface water bodies with current or recurrent water quality issues 
related to eutrophication, such as low dissolved oxygen or algal blooms? Are there other water 
quality constituents potentially exacerbated by climate change? 

• Big Bear Lake has had issues with high nitrogen and nutrient levels that promote algal 
growth. Although the lake is no longer a main water supply source, its contaminant levels 
affect recreational activity. The Middle Santa Anna River Watershed has been found to have 
issues with pathogens and high coliform count.  

Are seasonal low flows decreasing for some water bodies in your region? If so, are the reduced 
flows limiting the water bodies’ assimilative capacity? 
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• Flow levels for the water bodies in the region have been consistent with weather conditions.  

Are there beneficial uses designated for some water bodies in your region that cannot always be 
met due to water quality issues? 

• Big Bear Lake is a popular recreational area for swimming, boating and fishing in the San 
Bernardino Mountains. It was originally created by Bear Valley Mutual Water Company to 
serve as a storage reservoir in order to provide agricultural water to the customers 
downstream. Big Bear Lake faces many water quality issues that have the potential to affect 
its recreational uses. In 1990 Big Bear Lake was added to California’s list of impaired water 
bodies by the Santa Ana Regional Water Quality Control Board. A Total Maximum Daily 
Load was implemented in 2007 in order to protect the lake’s beneficial uses. Various water 
bodies in the Middle Santa Ana River Watershed were also added to the list of impaired 
water bodies in 1994 because the fecal coliform objective was exceeded, ultimately affecting 
the water contact recreation of the area. The table below lists the pollutants affecting the 
Big Bear Lake Watershed and the Middle Santa Ana Watershed.  

Table 7: Pollutants Effecting Water bodies 

Santa Ana Region Pollutants 
Water Body  Pollutants 

Big Bear Lake Watershed 

Big Bear Lake 
Metals, Noxious aquatic plants and 
Nutrients, Sedimentation/Siltation, 
and Mercury 

Grout Creek Metals and Nutrients 
Knickerbocker Creek Metals and Pathogens 

Rathbone Creek Nutrients and 
Sedimentation/Siltation 

Summit Creek Nutrients   
Middle Santa Ana River Watershed 

Chino Creek, Reach 1 Pathogens 
Chino Creek, Reach 2 High Coliform Count 

Cucamonga Creek, Valley Ranch High Coliform Count 

Mill Creek (Prado Area) Pathogens 
Santa Ana River, Reach 3 Pathogens and Nitrate 
Prado Park Lake Pathogens 

 

Does part of your region currently observe water quality shifts during rain events that impact 
treatment facility operation? 

• The region does not observe water quality shifts during rain events that impact water 
treatment facility operations. 

Sea Level Rise: 

Has coastal erosion already been observed in your region? 

• Coastal erosion has not been observed in the region. 
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Are there coastal structures, such as levees or breakwaters, in your region? 

• There are no coastal structures in the region. 

Is there significant coastal infrastructure, such as residences, recreation, water and wastewater 
treatment, tourism, and transportation at less than six feet above mean sea level in your region? 

• There is no infrastructure less than six feet above mean sea level. 

Are there climate-sensitive low-lying coastal habitats in your region? 

• There are no climate-sensitive low-lying coastal habitats in the region. 

Are there areas in your region that currently flood during extreme high tides or storm surges? 

• There are no areas in the region that flood during extreme high tides or storm surges do to 
coastal waters.  

Is there land subsidence in the coastal area of your region? 

• There is no land subsidence in the coastal area of the region.  

Do tidal gauges along the coastal parts of your region show an increase over the past several 
decades? 

• There are no coastal parts in the region.  

Flooding: 

Does critical infrastructure in your region lie within the 200-year floodplain?  

• The 200-year floodplain is not available at this time, but infrastructure such as Crafton 
Elementary School lies in the 100 year floodplain provided by FEMA for The Zanja as well as 
many buildings along the Santa Ana.  

Does part of your region lie within the Sacramento-San Joaquin Drainage District? 

• The region does not lie within the Sacramento-San Joaquin Drainage District.  

Does aging critical flood protection infrastructure exist in your region? 

• Flood protection in the area has been in place for several decades, but improvements have 
been made in the last decade. The federal Santa Ana River Mainstream project includes the 
Seven Oaks Dam, Prado Dam, and other flood control facilities along the Santa Ana River, 
which provide flood protection to the residents of San Bernardino, Riverside, and Orange 
Counties. The Seven Oaks Dam was completed in 1999 and the construction of the SAR 
project began in 1989. 

Have flood control facilities (such as impoundment structures) been insufficient in the past? 

• Flood control facilities have failed as recently as December 2010, when several creeks and 
debris basins overflowed and flooded the City of Highland.  

Are wildfires a concern in parts of your region? 

• Wildfires have always been a concern for  the region. An example would be the Old Fire in 
2003, which burned 91,281 acres, destroyed 993 homes, and killed 6 people. During this 
incident The East Valley Water District advised residents in certain areas to boil water for 
drinking and eating in order to ensure that the water was safe to drink.  
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Ecosystem and Habitat Vulnerability: 

Does your region include inland or coastal aquatic habitats vulnerable to erosion and 
sedimentation issues? 

• The region does not include inland or coastal aquatic habitats vulnerable to erosion. 

Does your region include estuarine habitats which rely on seasonal freshwater flow patterns? 

• The region does not include estuarine habitats. 

Do climate-sensitive fauna or flora populations live in your region? 

• Climate sensitive plants live in the region. 

Do endangered or threatened species exist in your region? Are changes in species distribution 
already being observed in parts of your region? 

• Endangered species live in the region. 

Does the region rely on aquatic or water-dependent habitats for recreation or other economic 
activities? 

• The region does rely on aquatic habitats for recreational purposes,  as is the case for Big 
Bear Lake and  Middle Santa Ana. 

Are there rivers in your region with quantified environmental flow requirements or known water 
quality/quantity stressors to aquatic life? 

• There are rivers in the region with water quality stressors such as Middle Santa Ana. 

Do estuaries, coastal dues, wetlands, marshes, or exposed beaches exist in your region? If so, are 
coastal storms possible/frequent in your region? 

• Exposed coastal areas do not exist in the region. 

Does your region include one or more of the habitats described in the Endangered Species 
Coalition’s Top 10 habitats vulnerable to climate change? 

• The region does not include any of the habitats described in the Endangered Species 
Coalition’s Top 10 habitats vulnerable to climate change. 

Are there areas of fragmented estuarine, aquatic, or wetland wildlife habitat within your region? 
Are there movement corridors for species to naturally migrate? Are there infrastructure projects 
planned that might preclude species movement? 

• ? 

Hydropower: 

Is hydropower a source of electricity in your region? 

• The hydropower stations located in the area include the Santa Ana No 1 & 2, Mill Creek No 2 
& 3, San Gorgonio, and Lytle Creek. These stations are owned and operated by the Southern 
California Edison Company and produce 12.63 MW of electricity. Below lists the generating 
capacity of each location. 
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Hydropower Station Capacity 

Hydropower Station Generating 
Capacity (MW) 

Santa Ana No 1 & 2 6.3 
Mill Creek No 1 & 2 3.23 

San Gorgonio 2.63 
Lytle Creek 0.45 

Devil Canyon 276.46 
Fontana 1.9 

 

Are energy needs in your region expected to increase in the future? If so, are there future plans for 
hydropower generating facilities or conditions for hydropower generation in your region? 

• There are currently no future plans for more hydropower generation facilities in the region. 

The above checklist demonstrates the areas for which the region is most vulnerable. 
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Groundwater Flow Models 
1.1 REFINED BASIN FLOW MODEL – NEWMARK GROUNDWATER 

FLOW MODEL (RBFM/NGFM) AND REFINED BASIN SOLUTE 
TRANSPORTATION MODEL (RBSTM) 
 
The RBFM/NGFM is being used as a tool for evaluating basin-wide management 
strategies as outlined in the Integrated Regional Water Management Plan (Plan) 
through the Basin Technical Advisory Committee (BTAC) process established in 2007 
when the Plan was adopted.  The RBFM/NGFM is also being used as a tool in support 
of a Consent Decree (CD) stipulated Institutional Controls (IC) measures established for 
the Newmark Groundwater Contamination Superfund Site (NGCSS).   The RBSTM is 
also being used to aid in IC related assessments, although on an informal basis, and to 
aid in evaluating basin-wide management strategies. 
    
The RBFM/NGFM have been updated and refined since 2007 to better simulate the 
groundwater basin and the interaction with surface water hydrology and is currently 
undergoing numerous enhancements as recommended by a Peer Review process 
conducted in 2009.  Valley District and SBMWD were successful in obtaining a grant 
from the EPA to fund the model enhancements through Cooperative Agreement 
Assistance ID No.:  V-00T73801-0.  The model enhancement team consists of staff 
from Valley District, SBMWD and their consultants, Geoscience Support Services, In 
(GSSI), Stantec, Balleau Groundwater, In and Wildermuth Environmental, In  A copy of 
the Work Plan submitted to the EPA as part of the grant application for the model 
enhancements are attached as Exhibit 1 for reference. 

 
The model is a product of success as a result of teamwork between consisting of Valley 
District, SBMWD, their contractors and the USGS.  Listed below is a summary of the 
progress made with the RBFM/NGFM & RBSTM model since 2007 and objectives of 
the model enhancements currently being undertaken: 

 
o Improve the ability of the model to emulate the physical system for evaluating 

groundwater management initiatives. 
 

o Utilize the watershed model developed for Valley District by GSSI to aid in 
constraining surface hydrology components (i.e. stream flow and return flow) for 
the RBFM/NGFM.   

 
o Improve the ability of the model to make predictions for protecting the 

performance of the Newmark and Muscoy OU IRA’s.   
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o Establish natural and artificial recharge thresholds in the SBBA.  Analyze basin 
project management scenarios including additional mountain front runoff water 
capture and recharge opportunities. 

 
o Improve and augment the work completed under USEPA Grant X-97957701-0 to 

allow evaluation of liquefaction potential, subsidence potential and salinity 
management. 

 
o Develop a web-based interface that will allow the public to perform basic 

modeling runs online. 
 
1.2 YUCAIPA GROUNDWATER BASIN FLOW MODEL  
 

 Development of the Yucaipa Groundwater Basin model is in the preliminary stages – 
the goal of this effort is to develop a management tool similar to the RBFM/NGFM for 
the Yucaipa Groundwater Basin. 

  
 Stakeholders to the Yucaipa Groundwater Basin Flow Model are the City of Redlands, 

San Bernardino Valley Municipal Water District, San Gorgonio Pass Water Agency, 
South Mesa Water Company, City of Yucaipa, Yucaipa Valley Water District and 
Western Heights Water Company. 

 
 The first step in the model development process is the analysis of the storage capacity 

and safe yield (average precipitation stored as groundwater) for each sub-basin.  This 
effort is presently underway and will be complete by the end of 2013.  Also underway 
is the investigation of possible recharge tests that will provide valuable data for the 
groundwater flow model while also testing the effectiveness of potential recharge 
areas.  The goal is to begin recharge testing in the spring of 2014. 

 
 Intended groundwater flow model uses: Evaluate potential management strategies to 

determine their effectiveness before significant investment in facilities. 
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1.3 RIALTO-COLTON BASIN GROUNDWATER MODEL 
REFINEMENT  

 Efforts are underway through the Rialto/Colton Basin Collaborative Group.  The 
purpose of the model refinement is to develop one model for the Rialto-Colton Basin 
from the existing models developed by the USGS (2001), San Bernardino 
County/Geo-Logic (2011), EPA/CH2MHill (2012), and ERM/Emhart (2013). The 
refined model will be a management tool, similar to the RBFM/NGFM for the Rialto-
Colton Groundwater Basin, for evaluating basin management strategies and is capable 
of assessing remediation strategies. 

 
 Participants to the Rialto-Colton Basin Groundwater Flow Model include West Valley 

Water District, City of Rialto, San Bernardino Valley Municipal Water District, City of 
Colton, and Goodrich/UT  In addition, the US EPA and USGS staff have agreed to 
participate in the efforts in an advisory capacity. 

 
 Intended uses: evaluate potential basin management and remediation strategies to 

determine their effectiveness before significant investment in facilities. 
 
1.4 RIVERSIDE-ARLINGTON GROUNDWATER FLOW MODEL 

 The Riverside-Arlington Groundwater Flow Model (RAGFM)  was completed in 2011 
and provides multifaceted support to Riverside Public Utilities (RPU) and the Western 
Municipal Water District (WMWD) to effectively manage groundwater resources.  
There is an ongoing expansion of groundwater management activities including 
increased groundwater level monitoring, recharge basin development and 
development of groundwater management plans (GWMPs).  These activities will be 
significantly enhanced through the use of the RAGFM. 

 
 The RAGFM development process provided a more in depth understanding of the 

Riverside and Arlington groundwater basins’ characteristics and behaviors and their 
relationship with neighboring basins.  This enhanced knowledge has led to an estimate 
of the safe yield for the Riverside North, Riverside South and Arlington basins.  In 
addition, the RAGFM, with extensive database and visualization tools will optimize 
monitoring, identifying data gaps that need additional monitoring and ensuring the 
overall monitoring program is delivering quality data. 
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The RAGFM will also be utilized in the development of conjunctive use projects.  The 
RAGFM will be used as a tool to analyze different management alternatives in 
support of the development of GWMP’s while providing easy to use visualization 
data for stakeholders and the general publi 

Intended stakeholders of the RAGFM are the City of Colton, City of Riverside Public 
Utilities, Jurupa Community Services District, Riverside Highland Water Company, 
Rubidoux Community Services District, West Valley Municipal Water District, San 
Bernardino Valley Municipal Water District, San Bernardino Municipal Water 
Department (RIX Facility), Western-San Bernardino Watermaster. 
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1 Introduction 

The purpose of this task is to determine the adequacy of the San Bernardino Valley 
Municipal Water District’s (Valley District) current facilities to meet its customer’s peak 
demand today and in the future.  

Valley District is a State water contractor (SWC) and imports water from the State Water 
Project (SWP) for both direct delivery and for artificial recharge.  Since SWP water is 
untreated, direct deliveries are primarily to surface water treatment plants with the remainder 
being for irrigation.     

Deliveries are made from a number of “turnouts” on Valley District’s facilities.  Figure 1-1 is 
a simplified sketch of the various turnouts on Valley District’s system. 
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2 Local Agency Peak Day Supply and Demand 

This section includes a review of purveyors’ overall peak day demand as well as the subject 
of this analysis, the SWP peak day demand. Information regarding SWP peak day demand 
was obtained from the purveyors’ Urban Water Management Plans and, in the absence of this 
data, from discussion with the water purveyors.  The Foothill Pipeline, SARC Pipeline, 
Greenspot Pipeline, East Branch Extension Pipeline, Greenspot Pump Station, Crafton Hills 
Pump Station, Crafton Hills Reservoir and Bryant Street Pipeline make up the East Branch of 
the SWP.  San Gorgonio Pass Water Agency, a SWC, receives water through the East Branch 
Extension of the SWP so their capacities in this system are also included. 

Note that as purveyors typically deal in units of million-gallons-per-day (MGD), those units 
have been used here for the purveyors.  The conversion between MGD and cfs is: 1.55 
cfs/day = 1 MGD. 

2.1 City of San Bernardino 
San Bernardino takes deliveries off the Foothill Pipeline at Sweetwater Spreading Grounds 
and at Waterman Spreading Grounds.  These deliveries are recharged and then extracted 
from seven of the City’s nearby wells.  
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2.2 East Valley Water District 
Table 2-2 – East Valley Water District Peak Day Supply and Demand 

(MGD) 
 Current Future Remarks 

Supply (Potable only) 
Surface Water   

Philip A Disch SWTP (Plant 134) capacity is 4 MGD.  Intent is to expand 
in future to 8 MGD.   

Water Supply source varies seasonally.  In early summer, local supply 
may meet majority of demand.  By September and October, in-lieu 
(supplied by the SWP) may be more than 50 percent of supply.  It is 
rare to exceed local and in-lieu supply.  However, due to Seven Oaks 
water quality challenges, it has been happening in the last few years. 

Plant may be expanded to 8 MGD per 2005 UWMP. 
Per 2005 UWMP, well capacity, including inactive wells, is 38.74 MGD. 

Local  0 to 4  0 to 8 
In-Lieu  0 to 4  0 to 8 
SWP  0 to 4  0 to 8 

Total  4 8  
Groundwater  31.4  

Total Supply 35.4  Per Ron Buchwald, supply is 104% of peak demand of 34 MGD.   
Demand (Potable only) 

Peak Day 34 50 2007 peak from Ron Buchwald, August 16, 2007.  UWMP projects annual 
consumption to increase from 22,428 in 2005 to 32,940 afy in 2025.  
Assume future peak day increases proportionately. 

SWP Peak Day - 
cfs 

 12.4  

Note: Irrigation deliveries off the North Fork Canal are not included in this analysis. 

Table 2-1 – City of San Bernardino Peak Day Supply and Demand 
(MGD) 

 Current Future Remarks 

Supply 
Local Surface Water 
SWP Water  

0 0 San Bernardino uses no local surface water.  See below. 

Groundwater 
Produced by wells 

under influence of 
surface water 

14 14 
The five DC wells and EPA 6 and 7 wells respond within six 

to seven months to recharge in the Devil Canyon area.  
The production capacity of these wells is 9,700 gpm. 

Total groundwater production capacity is 70,000 gpm. 
Other wells 101  

Total groundwater 115  
Total Supply 115   
Demand  

Peak Day 
 
 
 

102 
 
 
 

157 
 
 

 

In 2002, San Bernardino’s “Max Day” was 47,000 gpm.  
The City suggests using a factor of 1.5 to convert to 
“Peak Day.”  Per UWMP, year 2005 demand was 47,501 
afy and year 2025 demand is projected to be 73,504 afy.  
Future Peak Day projected proportionately. 

SWP Peak Day - cfs  15   
Note:  
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2.3 City of Redlands  
Table 2-3 – City of Redland Peak Day Supply and Demand 

(MGD) 
 Current Future Remarks 

Supply  
Surface Water  Hinkley WTP is 14 MGD and Tate WTP is 14.9 MGD.  Capacity of 

Tate is sometimes reported as 12 MGD.  Tate may be expanded 
to 18 MGD in the future. 

Water Supply source varies seasonally.  Hinkley WTP is typically all 
SWP water during the summer. Tate is typically all local surface 
water during the early summer and only 50 percent local surface 
water by late summer.  Hinkley’s local supply is Upper Santa Ana.  
Tate’s local supply is Mill Creek.  

Turbidity of local surface water and bromides in SWP water limit 
capacity of Tate.  A proposed project will improve the processes at 
Tate to eliminate these restrictions. 

Local  6 to12  6 to 14.9  
SWP  13 to 18  13 to 28.9  

Total 
Surface 

25 25 

Groundwater  30 to 35  Limited by production capacity 
Total Supply 45 to 50   
Demand 

Peak Day  49.5  71 
 

UWMP projects demand increasing from 45,500 afy in 2005 to 
65,300 afy in 2030.  Presume proportionate increase in peak day. 

SWP Peak 
day- CFS 

 21.7 
 

 

Note: Plant capacities from UWMP, Table 3-1.  Seasonal variation information from Chris Diggs, City of Redlands. 
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2.4 Yucaipa Valley Water District  
Table 2-4 – Yucaipa Valley Water District Peak Day Supply and Demand 

(MGD) 
 Current Future Remarks 

Potable System 
Supply  (Not including non-potable system) 

Surface Water  Regional Water Filtration Facility will be 12 MGD once 
construction is complete.  It will be run at 4 MGD initially.  
Supply is SWP delivered by SBVWMD.  While Valley District 
can deliver Mill Creek water, during the summer, Mill Creek 
water is not available. 

Oak Glen SWTP is 0.75 MGD.  Supplied by local surface water.  
During summer, local supply is typically 0.15 MGD.   

No near-term SWTP expansion plans. 
Yucaipa will maintain well capacity equal to peak day demand.   

Local  0.15 0.15 
SWP  4 12  

Total Surface 4.15 12.15 

Groundwater   12 25 
Total Supply 16.15 37.15 

Demand (Not including non-potable system) 
Peak Day 
 

17 25 
 

Current per Jack Nelson.  UWMP Table 27 shows potable 
demand increasing by 47% (from 14,400 af in 2005 to 21,200 
af in 2025).  Presume that peak day increases similarly.  

SWP Peak 
day-CFS 

 18.8  

Non-potable System (It is assumed that non-potable deliveries could be eliminated during a peak 
day for potable demands) 

Supply  25.6 

 

SWP  25.4 
Filter 
backwash 
water 

 0.0 

Recycled 
Water 

 8.54 

  34.2  
Note: Data from Jack Nelson, Assistant General Manager, East Valley Water District, August 15, 2007 and 
September 7, 2007. 
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2.5 West Valley Water District 
Table 2-5 – West Valley Water District Potable Peak Day Supply and Demand 

(MGD) 
 Current Future Remarks 

Potable System 
Supply 

Surface Water Oliver P Roemer Water Filtration Facility treats SWP water 
and Lytle Creek water.   Plant capacity is 14.4 MGD.  
Future (Phase 3) expansion will add 6.0 MGD. Rialto owns 
1.5 MGD of this capacity.  Maximum Lytle Creek surface 
diversions are 3.3 MGD (UWMP). 

 Proposed North Villages WFF (to be located in the Lytle 
Creek North Planned Development) will be 4.0 MGD 
(ultimate capacity of 6.0 MGD).  Served by Glen Helen 
Turnout of the San Gabriel Feeder (no local supply) 

The City of SB, on behalf of Valley District, produces 4.5 
MGD of groundwater for West Valley during the summer.  
This water is boosted into the Baseline Feeder by the 
Encanto Pump Station. 

Local  3.3 3.3 
SWP  5.0 23.1 

Total  8.3 26.4 
Groundwater 

Conveyed by 
Baseline Feeder 

4.5 20.0 

Not conveyed by 
Baseline Feeder 

4.5 20.0 

Total 31.3 60.0 

Total Supply 44.1 106.4 
Demand 

Peak Day 36.2 73.2  
SWP Peak day-CFS  40.9  

Non-potable System (It is assumed that non-potable deliveries could be eliminated during a peak day 
for potable demands) 

Supply    
SWP    
Filter backwash water    

Note: Data provided by Tom Crowley, Assistant General Manager, email dated August 28, 2007. 
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2.6 City of Rialto 
Table 2-6 – City of Rialto Peak Day Supply and Demand 

(MGD) 
 Current Future Remarks 

Supply (Potable only) 
Surface Water  

The City of Rialto has 1.5 MGD capacity in the Oliver P 
Roemer Water Filtration Facility.  (The plant, operated by 
West Valley, treats SWP water and Lytle Creek water.   
Capacity is 14.4 MGD.  Future, Phase 3, expansion will 
add 6.0 MGD.)  Rialto’s rights to Lytle Creek Surface 
Water are limited to 1040.7 gpm or 1.5 MGD. 

The Baseline Feeder conveys water from Rialto’s City Well 
#4a (3,200 gpm or 4.6 MGD to Rialto) and conveys 
water produced by the City of San Bernardino for Rialto. 

Local  1.5 1.5 
SWP  ___      ___ 

Total  1.5 1.5 
Groundwater 

Conveyed by 
Baseline Feeder ___ ____ 

Not conveyed by 
Baseline Feeder ___ ___ 

Total ___ ___ 
Total Supply ___ ___  
Demand (Potable only) 

Peak Day1 

 
 

20.8 
 

23.6 
 

Per UWMP, Page 12, 20.8 MGD + Marygold.  UWMP 
projects population increase from 97,878 in 2005 to 
111,128 in 2030.  Peak day presumed to increase similarly 
(113.5%). 

Wheeling agreement with Marygold Mutual will expire in 
2008 and Marygold’s demand is not included in these 
figures. 

SWP Peak day - cfs ----- N/A  
1 Recent estimate of peak demand for Rialto is 26 MGD and future peak demand might be as high 
as 43.8 MGD.  The City of Rialto is currently re-examining their future peak demand. 
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2.7 Fontana Water Company   
Table 2-7 – Fontana Water Company Peak Day Supply and Demand 

(MGD) 
 Current Future Remarks 

Supply  
Surface Water  Sandhill Surface Water Treatment Plant capacity is 29 MGD 

(at scheduled 2007 completion).  Sandhill receives Lytle 
Creek water and SPW delivered via the San Gabriel Valley 
MWD pipeline.  The UWMP states that the plant will in the 
future receive SPW from IEUA.  It does not state if this water 
would be delivered by the Lytle Pipeline or by Metropolitan’s 
Rialto Pipeline.  

This table presumes (see note below) that Lytle Creek surface 
water rights are adequate to supply 100% of SWTP capacity.  
But, there may not always be surface flow to divert to the 
SWTP. 

Local  0 to 29 0 to 29 
SWP  0 to 29 0 to 29 

Total  29 29 
Groundwater  unknown unknown 

Total Supply 65.2 unknown Historic peak day production was 65.2 MGD per UWMP.  
Fontana has experienced supply shortages in the past.  
Fontana activated two interconnections with Cucamonga 
Valley, which can deliver up to 3.6 MGD (2,500 gpm). 

Demand  
Peak Day 73.8 106.2 UWMP, PG 9.   

SWP Peak 
Day-CFS 

 18.7  

Note: Fontana Water Company is not able to provide this information without a written request.  Thus, this 
table has been compiled based on their UWMP. 
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3 Peak Day Demand on Valley District Facilities 

Section 2 summarized the water demands and supplies as well as peak day water demand of 
the purveyors.  However, purveyors may have groundwater supplies (or other sources) to 
help meet their peak day demand. After discussion with agencies’ staff and review of their 
UWMP data, Table 3-1 was summarizes the future peak day SWP demand and the delivery 
point from Valley District facilities.  Based on this preliminary examination, Valley District’s 
turnouts are sized to meet SWP Peak Day demand.  An exception may be Fontana Water 
Company’s Lytle Creek Turnout.  Additional conveyance capacity is needed in the East 
Branch Extension of the SWP to meet ultimate demands.  The Department of Water 
Resources, Valley District, and SGPWA are currently planning the construction of the 
second phase of the East Branch Extension, which will provide this additional capacity. 

If we assume all Purveyors peak day demands coincide, the SARC Pipeline has a total future 
peak day demand of 144 cfs.  Delivery to spreading grounds for the City of San Bernardino is 
15 cfs that can be interrupted and rescheduled for when peak day demands on the pipeline do 
not exceed its capacity.  SARC has a capacity of 72 cfs.   
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Table 4-5  
Future Peak Day SWP Demand for SBVMWD 

  Peak Day SWP Demand(cubic-feet per second) 

  SWP East Branch Extension  

Delivery Point (Turnout) Turnout 
Capacity 

Foothill 
Pipeline 

SARC 
Pipeline 

Greenspot 
Pump 

Station 

Morton 
Canyon 

Connector  
Greenspot 

Pipeline 
Crafton 
Hills PS 

Crafton 
Hills 

Reservoir 

EBX 
Reach 1 
Pipeline 

EBX 
Reach 2 
Pipeline 

EBX 
Reach 3 
Pipeline 

Tate 
Pump 

Station 
Yucaipa 
Pipeline 

Devil Canyon - 
Azusa 

Pipeline 
City of San Bernardino (Sweetwater  (16 in) and 
Waterman (30 in) Spreading Ground Turnouts) 

35 cfs and 
135 cfs, 

respectively 
15.0             

East Valley WTP (Northfork Turnout (two 12in), City 
Creek (20in) Turnout (alternate)) 

16 cfs and 65 
cfs, 

respectively 
12.4 12.4            

Bear Valley - Northfork Irrigation (Northfork Turnout 
16 cfs 4.0 4.0            

Mentone Reservoir (SARC – Bear Valley Sandbox 
Turnout)  6.0 6.0            

City of Redlands - Hinckley WTP (SARC – Bear 
Valley Sandbox (two parallel 30 in) Turnout) 40 cfs 21.7 21.7            

Bear Valley Highline (Bear Valley Highline 
Connector and/or Bear Valley Highline – Bouillioun 
Box Turnout) 

20 cfs 4.0 4.0 4.0 4.0 4.0         

Greenspot Grove (Bear Valley #1 Turnout, _ cfs) 6 cfs 1.5 1.5 1.5 1.5 1.5         

Crafton Water Company (Crafton - Unger Turnout) 
(20 in) 25 cfs 6.0 6.0 6.0 6.0          

City of Redlands - Tate WTP (Tate Treatment Plant 
Turnout) (24 in) Tate Pump Station 32 cfs 27.9 27.9 27.9 27.9       27.9   

Yucaipa Regional Park (Yucaipa Regional Park 
Turnout) (8 in) 6 cfs 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5      

Yucaipa Non-potable system, untreated SWP 
(Yucaipa Valley Water District #1  60  25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.6     

Yucaipa WTP (Yucaipa Valley Water District #1 
Turnout)  18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6     

San Gorgonio Pass Water Agency - Current  16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0    
San Gorgonio Pass Water Agency - Future  16.0     16.0 16.0 16.0 16.0 16.0    
West Valley Water District – Oliver P.  Roemer WFF 
(Lytle Creek Turnout)  32 cfs             40.9 

West Valley Water District - North Villages WFF 
(Glen Helen (30 in) 10 cfs             2.6 

Fontana Water Company (Lytle Creek Turnout, 14 
cfs) 14 cfs             18.7 

Facility Peak Day Demand:  175.2 144.2 100.1 100.1 100.1 76.7 76.7 76.7 76.2  27.7 0.0 67.5 
Facility Conveyance Capacity  288.0 72 70 70 80 135 104 104 104    110 
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Notes: 
City of San Bernardino:  Per Matt Litchfield, they produce 14 MGD from the affected wells, or 21.7 cfs.  Per, "Water Supply Contingency Work Group, June 2007, maximum SWP deliveries are 15 cfs.   
East Valley: Future WTP capacity will be 8 MGD or 12.4 cfs. 
Bear Valley - North Fork Irrigation:  From Water Supply Contingency Work Group, June 2007.  Future demand presumed to equal present demand. 
Mentone Reservoir:  From Water Supply Contingency Work Group, June 2007.    Future demand presumed to equal present demand. 
City of Redlands - Hinckley WTP:  Per UWMP. 
Crafton Water Company @ Unger Lane:  From Water Supply Contingency Work Group, June 2007.    Future demand presumed to equal present demand. 
City of Redlands (Tate WTP):  Per UWMP.  Most days, plant receives all water from Mills Creek 
Yucaipa Regional Park:  From Water Supply Contingency Work Group, June 2007. 
Yucaipa Non-potable:  From Jack Nelson. 
Yucaipa VWD - WTP:  12 MGD per Jack Nelson. 
San Gorgonio Pass Water Agency:  Agency has capacity rights to 16 cfs in the East Branch Extension Phase 1.  EBX Phase II will add 16 cfs capacity.  EBX Phase II includes new conveyance facilities from the Foothill Pipeline to Crafton 
Hills Pump Station and expansion of Crafton Hills Pump Station (NOP, DWR East Branch Extension Phase II Project EIR).  San Gorgonio envisions acquisition of additional Table A Amount.  Conveyance for that additional Table A Amount is 
not included.   
West Valley Water District - Roemer WFF (not including deliveries for Rialto):  Per Tom Crowley, maximum surface water demand is 26.4MGD including 3.3 MGD local surface water.  This evaluation assumes no local surface water 
available and 4 MGD delivered to proposed North Villages WFF. 
West Valley Water District - North Villages WFF:  4 MGD per Tom Crowley 
West Valley Water District - Irrigation:  Per UWMP, District provides irrigation water to Rancho Verde Golf Course.  Water provided is a blend of local surface water, imported surface water and filter backwash water.  Total consumption was 
1,357 af in FY 2002/03.  Assume that Peak Month is 13% of annual demand, Peak Day is 1/30 of Peak Month and filter backwash water amount is negligible. 
Fontana Water Company:  Sandhill WTP will be 29 MGD per 2005 UWMP.  Some of this water may be purchased from Metropolitan and conveyed through Metropolitan facilites. 
City of Rialto - Roemer WFF:  From 2005 UWMP. 
West Valley Water District - groundwater deliveries: Data from Tom Crowley, West Valley 
City of Rialto - groundwater deliveries: 
Conveyance Capacities:  Tate Pump Station an Lytle Pipeline from SAIC.  SWP facilities from SWP Data Handbook, 2003.  Baseline Feeder capacity based on 48-inch Diameter & 5 fps. 
Turnout capacities:  From Valley District 
Baseline Feeder Capacity:  Presumed to by 64 cfs based on 48-inch diameter and 5 feet per second velocity.  
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Appendix A - Water Supply Contingency Work 
Group July 2007 Sketch
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58 City of San Bernardino Water Recycling SBMWD 0 2 1 0 5 0 5 3 3 3 0 22 1b 67,800,000

16 Big Bear Area Regional Wastewater Agency 
Plant BBARWWA 0 2 1 0 5 0 0 5 5 1 2 21 1b 70,000,000

City of Beaumont WWTP City of Beaumont

City of Redlands WWTP City of Redlands 3 5
Henry N. Wochholz WWTP YVWD
IEUA Regional Treatment Plant 4 IEUA
Riverside Regional Water Quality Control 
Plant RPU

12.1 Central Feeder Pipeline Valley District 1 2 0 0 5 0 3 5 5 5 5 31 1a $117,000,000
36 West End Pump Station Valley District 1 2 0 0 5 0 3 5 5 5 0 26 1b $10,000,000
19 Riverside-Corona Feeder WMWD 1 2 0 0 5 0 3 5 3 5 0 24 1b $176,000,000
97 Erwin Lake Fire Flow BBLDWP 0 2 0 0 3 5 0 5 5 1 0 21 1b

70.3 Yucaipa Connector Valley District 1 2 0 0 3 3 0 3 3 5 0 20 2 $4,500,000
53 Medical Center No. 2 Reservoir SBMWD 0 2 0 0 3 3 5 5 3 1 0 22 1b $18,100,000

15 Seven Oaks Dam Borrow Pit Groundwater 
Recharge and Habitat Restoration Project SBVWCD 2 1 1 5 0 3 5 5 5 0 27 1b $7,700,000

23 Installation of Groundwater Monitoring Wells 
in Santa Ana River Forebay SBVWCD 2 0 0 0 5 0 3 5 3 5 0 23 1b $640,000

27 Rialto-Colton Basin Groundwater Recharge 
Study WVWD 2 1 0 0 5 0 5 5 5 0 0 23 1b $280,000

Alluvial Fan Development Guideline WRI-CSUSB 0

46 Pellesier Ranch Barrier Wells and Water 
Treatment Plant RPU 1 2 0 0 5 3 0 3 3 5 5 27 1a $17,700,000

51 Groundwater Reclamation Interagency 
Project (GRIP) City of Redlands 1 2 1 5 0 0 3 5 5 0 22 1b $9,100,000

45 Septic System Conversion Higrove Area- 
Phaes II RPU 1 1 2 0 5 0 0 3 3 3 2 20 2 $9,730,000

57 Bunker Hill Basin Water Supply Reliability WVWD 1 2 0 0 5 0 0 3 3 1 0 15 2 $13,000,000

4.0 Santa Ana River Construction Area Valley District 2 1 0 0 5 0 3 5 5 5 2 28 1b $122,000,000

13 Riverside North Recharge Basin RPU 2 1 1 0 5 0 0 5 5 5 0 24 1b $13,500,000

Active Recharge in the SAR Tributaries Valley District 1 2 0 0 1 0 2 5 5 3 3 22 1a Uknown

2014-03 Recycled Water System Expansion City of Redlands 0 2 0 0 5 1b $4,858,700

2014-04 Calimesa Recycled Water Conveyance 
Project YVWD 2 1 1 0 5 1b

2014-01 Beaumont Avenue Recharge Facility SGPWA 2 1 0 0 0 1b $8,000,000
2014-02 Stormwater Capture and Recharge RPU 2 1 1 0 5 1b $3,000,000

BALANCE FLOOD MANAGEMENT AND INCREASE STORMWATER RECHARGE
29 Cactus Basins #4 and #5 SBCFCD 2 1 1 1 5 3 5 5 5 1 0 29 1b $21,300,000

30 Cactus Basins #3 SBCFCD 2 1 1 1 5 3 5 5 5 1 0 29 1b $21,300,000

31 Randall Basin SBCFCD 2 1 0 0 3 3 5 5 5 1 0 25 1b $1,460,000
33 Sand/Warm Confluence SBCFCD 2 1 0 0 5 3 5 5 3 1 0 25 1b

2010-03 Wilson III Basin Project and Wilson 
Basin/Spreading Grounds City of Yucaipa 2 1 1 1 5 3 0 1 2 3 2 21 2 $8,900,000

2010-06 Opal Recharge and Flood Control Basin City of Redlands 2 1 1 0 5 3 0 1 2 5 5 25 1a $26,000,000

2012-01 Downtown Storm Drain Project City of Redlands $5,200,000
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20 Desalter and Brine Disposal YVWD 1 2 5 0 0 3 3 3 0 17 2 $9,600,000
City of Beaumont Desalter City of B.
Sari Improvement Project

102 Big Bear Lake Management Plan Multiple Agencies 0 0 2 1 5 0 0 5 5 5 0 23 1b $260,000

17 RIX Facility Basin Levee Project SBMWD 1 0 2 0 5 0 5 3 3 3 0 22 1b $3,300,000

24 Security Fencing of Groundwater Recharge 
Facilities SBVWCD 2 1 0 0 5 0 3 3 3 0 0 17 2 $1,640,000

2010-04
Upper Santa Ana Watershed Alluvial Sage 
Scrub Habitat Restoration Mitigation Banking 
Construction Program

SBVWCD 1 1 1 2 5 3 5 3 3 5 5 34 1a

10 Wash Habitat Conservation Plan SBVWCD 1 1 0 2 5 0 2 5 5 5 0 26 1b $800,000
114 Warm Creek Restoration Project IERCD 1 1 2 3 0 2 5 5 5 0 24 1b $63,000
113 Removal of Invasive Plant IERCD 1 1 0 2 3 0 0 5 5 5 0 22 1b $300,000

18 San Timoteo Canyon State Park Habitat 
Conservation R.L.C. 0 0 1 2 5 0 2 5 3 3 0 21 1b $5,500,000

110 Lytle Creek Watershed Assessment and 
Restoration WRI-CSUSB 0 1 1 2 5 0 2 5 5 0 0 21 1b $260,000

2012-03 Combined SBKR and Water Recharge 
Enhancement - Wash Plan Implementation SBVWCD 2 1 0 2 5 0 3 3 5 5 5 31 1A $1,371,101

Stanfield Marsh
Bogart Park Wetlands
BCV Forest Land Reserved
I.E. Sustainable Watershed Project

11 LIDS for Kids- Low Impact Development IERCD 1 0 0 2 3 0 2 3 3 5 0 19 2 $237,000

SAR Trail - Phase III SBCPD 0 0 0 2 5 0 3 3 5 5 0 23 1b
SAR Trail - Phase IV SBCPD 0 0 0 2 5 0 3 3 5 5 0 23 1b

Terms: SGM Surface Water and Groundwater Management Agencies: BBARWWA Big Bear Area Regional Wastewater Agency

WSR Water Supply Reliability BBLDWP Big Bear Lake Department of Water and Power
1a - If Regional Benefit is 10 and Total Score is more than 20 WQP Water Quality Protection IERCD Inland Empire Resource Conservancy District
1b - If Total Score is more than 20 but not regional project ESR Ecosystem Restoration RPU City of Riverside Public Utilities
2 - If Total Score is less than 21 RLD Riverside Land Conservancy
3 - If score for Project Commitment is 4 or less Valley District San Bernardino Valley Municipal Water District

SBMWD San Bernardino Municipal Water Department
SBCPD San Bernardino County Parks Department
WRI-CSUSB Water Resources Institute - California State University San Bernadino
WVWD West Valley Water District
SBVWCD San Bernardino Valley Water Conservation District
EVWD East Valley Water District
SBCFCD San Bernardino County Flood Control District
YVWD

Tier:

Yucaipa Valley Water District

Project readiness include completion of pre-feasibility study, 
environemental documenetation, project design, and expected 
implementation date
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