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 The Santa Ana River Watershed faces enormous challenges as it strives to adapt to changing conditions, 

many of which are at an unprecedented scale in its modern history. The watershed’s population, already 

one of the most densely populated in the State, continues to grow and urbanize, increasing demands on 

water supply, water quality, and flood management.  Even with its plentiful groundwater resources, 

several basins now are experiencing declining groundwater levels and overdraft conditions. With the 

uncertainties of climate change and its impacts, environmental concerns are taking even greater 

precedence than they ever have in the past, affecting how we manage water for the future.  

Most agree that the water management approaches of the past several decades are no longer 

sustainable in today’s environment and economic climate. And most agree that a more integrated and 

collaborative approach to water resource management will show tremendous promise to water 

resources everywhere. But in the Santa Ana River Watershed, this approach is not new; it has been our 

practice and legacy since the first integrated plan was approved by the Santa Ana Watershed Project 

Authority (SAWPA) Commission in 1998.  

In a nutshell, the goal of yesteryear was affordable water for a growing economy. But over time, the 

goal has changed to become a more complicated balancing act of environmental sustainability, quality 

of life and, economic growth in a changing environment dominated by water and financial scarcity.  The 

strategy to achieve this goal is integrated water management. This means the various silos of water 

supply, flood management, water quality, ecosystem restoration, and recreation are brought together 

as one. Another way to think about it is that while the drop of water may at different times be 

characterized by different elements, it is still the same drop of water.  
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The benefits of this approach are better coordination 

across functions that are often managed separately and 

across a broader geographic scale larger than the 

boundaries of individual agencies. Through integration at 

the watershed scale, economic and environmental 

performance is more effectively balanced. This water 

resource planning approach based on a watershed basis 

has even been recognized by independent review, 

objective and nonpartisan research organizations such as 

the Public Policy Institute of California, which cited 

SAWPA as an excellent example of integrated water 

management in the State. 

The Santa Ana River Watershed continues to progress 

with many “bright spots” and pilot projects accomplished to date. The use of sophisticated “big data” 

analytics continues to set us apart, resulting in a more robust watershed and a very competitive position 

to compete for State and Federal funds.  

The “One Water One Watershed” (OWOW) 2.0 Plan is the Santa Ana River Watershed’s integrated 

regional water management (IRWM) plan. This plan reflects a collaborative planning process that 

addresses all aspects of water resources in a region or watershed, in our case. It includes planning of 

future water demands and supplies over a 20-year time horizon within the watershed as a hydrologic 

and interconnected system. The plan represents collaboration across jurisdictions, and political 

boundaries involving multiple agencies, stakeholders, individuals, and groups; and attempts to address 

the issues and differing perspectives of all the entities involved through mutually beneficial solutions. 

The plan reflects a new suite of innovative approaches that instead of relying solely on continued 

imported water deliveries to meet growing water demands in the region, is leading with a water 

demand reduction strategy. These approaches include the following: 

 Multi-beneficial projects and programs that are linked together for improved synergy 

 Proactive innovative, and sustainable solutions 

 Integrated regional solutions supporting local reliability and local prioritization 

 Watershed based project and programs that effectively leverage limited resources, promote 
trust and produce a greater bang for the buck 

 Integrates water supply, water quality, recycled water, stormwater management, water use 
efficiency, land use, energy, climate change, habitat, and disadvantaged communities and tribes 

 Coordinates resources so that water is used multiple times  
o Manages stormwater for drinking water 
o Treats wastewater for irrigation and groundwater replenishment 
o Builds or modifies parks to support water efficiency, ecosystem habitat, and stormwater 

capture 
o Improves water quality pollution prevention 
o Addresses energy and water nexus 

  

SAWPA ‘s approach – 

coordination, cooperation, 

and integration of water 

agencies to pool resources 

and manage water at the 

basin scale-is one of 

California’s best models 

for integrated water 

management. 

Public Policy Institute of California 2011 

“Managing California’s Water – From 

Conflict to Reconciliation” 
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The OWOW 2.0 Plan was funded by the SAWPA member agencies with grant funding assistance from 

the California Department of Water Resources (DWR) through the Proposition 84 IRWM Planning Grant 

program, and a funding partnership from the U.S. Bureau of Reclamation (Reclamation) through their 

Basin Studies program. Work with Reclamation, the State, local and non-profit organizations provided 

the OWOW 2.0 Plan with the necessary resources to expand outreach and support that ultimately will 

create more cost effective integrated water resource management solutions. 

In the final analysis, the prescription for success is clear; we need to “double down” on integrated water 

management, strengthen the alignment among all government agencies, and invest in innovation and 

infrastructure.  For the Santa Ana River Watershed, the road map for this success is our IRWM plan 

known as the OWOW Plan. 

The emphasis of this new OWOW 2.0 Plan is that all people are encouraged to adopt a water ethic that 

focuses on understanding where their water comes from, how much they use of it, what they put into 

water, and where it goes after they finish using it.  To meet growing water demands in the region, a new 

suite of approaches to planning are needed now that lead with a water demand reduction strategy. 

Analysis and Support Tools 
To support implementation of the OWOW 2.0 Plan, SAWPA in conjunction with its funding partners, 

conducted research and analyses on climate change impacts to the watershed, and developed a variety 

of new computer support tools to support our modern water management goals. Under this Plan, new 

resource tools and analyses were developed to help water resource managers adapt to changing climate 

conditions, support project proponents in better integrated solutions, assist analysis of watershed 

performance over time, and provide the public better access to water quality for beneficial use.  

Through the work of Reclamation, an interactive climate change modeling tool was developed to 

provide water planners with information on potential impacts of climate change within the Santa Ana 

River Watershed. This tool provides a simplified modeling framework for evaluating climate change 

impacts, as well as mitigation/adaptation alternatives. The climate change tool enables the user to 

explore, identify, and download custom climate change data for various scenarios modeled for the Santa 

Ana River Watershed. Some of the results of the climate change analysis for the watershed that address 

common public concerns are as follows: 
  
Will surface water supply decrease?  

 

 Annual surface water is likely to decrease over future periods.  

 Precipitation is projected to show long-term slightly decreasing trends.  

 Temperature is projected to increase, which will likely cause increased water demand and 

reservoir evaporation.  

 Snow melt water runoff is projected to decrease.  

 

Will I still be able to go skiing at Big Bear Mountain 

Resorts? 

 The projected warmer temperatures would result 

in a delayed onset and shortened ski season. Both 
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Big Bear Mountain Resorts lie below 3,000 meters and are projected to experience declining 

snowpack that could exceed 70% by 2070. 

How many more days over 95°F are expected in Anaheim, Riverside, and Big Bear City?   

 By 2070, it is projected that the number of days above 95°F will quadruple in Anaheim (4 to 16 

days) and nearly double in Riverside (43 to 82 days). The number of days above 95°F at Big Bear 

City is projected to increase from zero days historically to four days in 2070.  

Another powerful tool that Reclamation developed under the OWOW 2.0 Plan is an interactive green 

house gas (GHG) modeling tool to provide water planners and the public about the impacts of GHG 

within the Santa Ana River Watershed. This tool enables the user to explore, identify and download 

custom GHG data for a suite of water technologies modeled for the Santa Ana River Watershed.  It also 

will exhibit energy consumption in the delivery and treatment process with relation to water.  In 

accordance with AB – 32, which requires regions to reduce their overall GHG emissions, the tool also 

evaluates both water supply and demand in the Santa Ana River Watershed. This tool will prove to be 

very useful within the watershed because it allows users to calculate different scenarios, which can be 

used to compare each outcome and result. Further, the tool can be adapted to individual projects and is 

anticipated for use in future GHG emissions calculations by project proponents. 
 

Santa Ana River Watershed Water Quality Tools 

SAWPA, partnering with the Santa Ana Regional Water Quality Control Board and local stakeholders, has 
developed a suite of tools to provide water planners and the public access to water quality information 
relating to designated beneficial uses, water quality objectives, and water quality data for water bodies 
and waterways within the Santa Ana River Watershed. 

 

Watershed Assessment Tool, Plan Performance and Monitoring 
In order to track progress, SAWPA has developed a system to 

monitor the implementation of the OWOW Plan and projects 

implemented under OWOW. The monitoring takes place at two levels, 

the plan level and project level, to: 

 Ensure progress is being made toward meeting objectives of the Plan 

 Ensure specific projects identified in the Plan are being implemented as 
planned in terms of schedule, budget, and technical specifications 

 Identify potential necessary modifications to the Plan or to specific projects,    
 to more efficiently and effectively accomplish the goals and objectives of the Plan 

 Provide transparency and accountability regarding the disbursement and use of funds for 
project implementation 

 

To tie the plan and project monitoring together, SAWPA recognized the need for an interface process of 

measuring progress on meeting the goals and objectives, as well as the health of the Santa Ana River 

Watershed. SAWPA engaged the services of the Council for Watershed Health, a nonprofit organization, 

and Dr. Fraser Shilling of the University of California, Davis to develop a watershed assessment 

framework for the Santa Ana River Watershed. The Council and Dr. Shilling worked with the OWOW 

Pillars, workgroups of experts and stakeholders organized generally based on water resource 

management strategies, to update the watershed management goals, establish planning targets, and 
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utilize data indicators from existing datasets to track progress. With the input of SAWPA staff, a new 

tracking computer tool was created, incorporating this work that will allow managers to evaluate and 

assess progress, and assure actionable results for implementation.  

 

Vision, Mission and Challenges 
Under OWOW 1.0, the vision for the watershed was developed and continues under the OWOW 2.0 

Plan as follows:  
 

1. A watershed that is sustainable, drought-proofed and salt-balanced by 2035, and in which water 
resources are protected and water is used efficiently 

2. A watershed that supports economic and environmental viability 

3. A watershed that is adaptable to climate change 

4. A watershed in which environmental justice deficiencies are corrected 

5. A watershed in which the natural hydrology is protected, restored, and enhanced 

6. A water ethic is created at the institutional and 

personal level 

The mission of the OWOW Plan is to create opportunities 

for smarter collaboration to find sustainable watershed-

wide solutions among diverse stakeholders from 

throughout the watershed. Clinging to the path of 

yesteryear will place us at greater risk of producing results 

with limited impact and unintended consequences. Our 

21st Century plan creates a blueprint for more effective 

water resource management by using data and tools to 

keep us better informed and allowing us to be more 

productive in using less energy and producing less GHG 

emissions. 

To achieve this vision and mission, stakeholders must address four major threats, which we have 

dubbed the Four Horsemen of the Apocalypse:  1) Climate Change resulting in reduced water supplies 

combined with increased water needs in the region; 2) Colorado River Drought Conditions resulting in 

pressures on imported supply due to upper basin entitlements and continued long-term drought;  3) San 

Joaquin-Bay Delta Vulnerability resulting in loss of supply due to catastrophic levee failure or changing 

management practices of the Delta; and 4) Population Growth and Development resulting in 

interruptions in hydrology and groundwater recharge while increasing water needs.  

 

To implement OWOW 2.0 and adjust to current affairs, SAWPA and stakeholders needed to adapt to 

address the new challenges, the Energy and Fiscal Crises. The Four Horsemen of the Apocalypse herd 

has grown to six. The Fiscal Crisis reflects the impacts of the Great Recession commonly marked by a 

global economic decline that began in December 2007, and took a particularly sharp downward turn in 

September 2008. Some say the epicenter was the Inland Empire. By late 2013, the recession remains a 

part of our lives resulting in far fewer State and Federal funds, and State bond funding being deferred 

each year as the realization that they would not likely be supported by the California electorate. 
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Recent energy developments such as the closure of the San Onofre Nuclear Generating Station, have 
forced us to recognize the water-energy nexus and the need to address our energy needs and escalating 
costs for delivering energy. Energy costs can be reduced by water agencies through energy efficiency 
measures, while teaching the public that water conservation equates to energy conservation and thus 
money saved. 

 

Goals, Objectives, 

Targets and Indicators  
As previously stated, in order to 

achieve the watershed’s vision, 

the Pillars worked with the 

Council of Watershed Health on 

updating the goals and 

objectives for the OWOW 2.0 

Plan as part of the new 

watershed assessment 

framework.  

The Pillars and the Council 

selected five areas: water 

supply, hydrology, open spaces, 

beneficial uses, and effective 

and efficient management. 

Using these newly defined goals 

and objectives, an assessment 

process was established that will 

assure actionable results for 

implementation.   

Thereafter, the new goals and 

objectives were shared with the 

Steering Committee for their 

acceptance. Planning targets 

within the watershed along with 

data indicators were developed 

to track progress and allow 

measurement of the extent to 

which the plan objectives are 

being met. To achieve the 

updated goals and objectives, 

resource and broad 

management strategies were investigated through work of the Pillars. Quantifiable planning targets 

were developed in conjunction with the 20-year planning horizon of Year 2035.  
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The targets and indicators are listed in Chapter 4.3, Planning Targets.   

Goals Performance Targets for 2035 

Maintain reliable and resilient 

water supplies and reduce 

dependency on imported water 

•Conserve an additional 256,500 AFY of water through water 
use efficiency and conservation measures 

•Create 58,000 AFY using a combination of additional wells, 
treatment, conjunctive use storage and desalination of 
brackish groundwater 

•Increase production of recycled water by 157,000 AFY 

•Increase both centralized and distributed stormwater capture 
and recharge by 132,000 AFY 

•Develop 54,000 AFY of ocean water desalination 

Manage at the watershed scale 

for preservation and 

enhancement of the natural 

hydrology to benefit human and 

natural communities 

•Reduce flood risk in 700 acres using integrated flood 
management approaches. 

•Remove 500,000 cubic yards of sediment from debris basins 
and reservoirs 

Preserve and enhance the 

ecosystem services provided by 

open space and habitat within the 

watershed 

•Preserve or restore 3,500 acres of terrestrial aquatic habitat  

•Construct 39.5 miles of additional Santa Ana River Trail and 
Parkway 

Protect beneficial uses to ensure 

high quality water for human and 

natural communities 

• Reduce non-point source pollution by treating an additional 
35 MGD of surface and stormwater flow, emphasizing higher 
priority TMDL areas 

• Remove an additional 25,000 tons of salt per year from the 
watershed 

Accomplish effective, equitable 

and collaborative integrated 

watershed management 

•Engage with 50% (approximately 35) Disadvantaged 
Communities within the watershed 

•Engage with 100% of the Non-Federally Recognized Tribes in 
the watershed 

 
 

OWOW Planning Process 
SAWPA officially launched its OWOW 2.0 planning effort on April 20, 2011, with the signing ceremony of 

the agreement with Reclamation. The work commenced in earnest with the first meeting with the Pillar 

Co-chairs.  Regular workshops throughout the watershed were held with more than 100 agencies and 

non-profit organizations spanning Riverside, San Bernardino, and Orange counties. From the very 

beginning, the process has been open to and has received the participation of representatives from all 
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geographic regions and political jurisdictions within the watershed, and from diverse representatives of 

different sectors of the community (governments, water agencies, the development and environmental 

community, and the public). 

As with the OWOW 1.0 Plan development, the OWOW 2.0 Plan utilized a “bottom up” approach for 

governance and involvement. Every effort was made to encourage the development of a shared vision 

and the involvement and participation of all watershed stakeholders in key discussions of major water 

resource issues, concerns, problems, goals, and objectives, with a particular focus on supporting multi-

beneficial system-wide implementation.  By expanding the involvement and collaboration to the on-the-

ground level, greater buy-in and support were realized for this planning development process.  

OWOW 2.0 Governance 
As with OWOW 1.0, the OWOW 2.0 Plan is led by an 11-member Steering Committee composed of 

elected officials from counties and cities in the watershed, representatives from the environmental, 

regulatory, and business communities, and representatives from SAWPA.   

The Steering Committee’s role is to serve as the developer of integrated regional water management 

goals and objectives for the watershed, and to act as the oversight body that performs strategic decision 

making, crafts and adopts programmatic suites of project recommendations, and provides program 

advocacy necessary to optimize water resource protection for all.   

 

 

The Steering Committee is supported by technical experts assembled into ten groupings (known as 

Pillars), generally aligned along major water resource management strategies, but renamed under the 

OWOW 2.0 Plan to reflect greater integration and synergy. 
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While SAWPA facilitates the planning process and provides technical input and support through its staff 

and consultants, the development of the goals and strategies of the Plan, as well as the decision making 

process, are under the purview of the Steering Committee and the SAWPA Commission, with support of 

the Pillars and with consideration to comments from the public. 

Pillar Work and Key Findings  
Under OWOW 2.0, more emphasis is being placed on the watershed scale, and multi-benefit and multi-

purpose solutions. Multi-beneficial projects and greater diversification of water management 

approaches are achieved through greater collaboration and cooperation, building trust among 

stakeholders, viewing the watershed as a hydrologic whole, working in concert with nature, and seeing 

each problem as interrelated that provides opportunities for synergy and efficiencies. These OWOW 

guiding principles were shared with the Pillars and the watershed stakeholders on multiple occasions. 

 

 

 

In preparation for the next phase of OWOW 2.0 planning, SAWPA directed that the OWOW 2.0 Plan was 

not intended to be merely an update of previous planning data from the OWOW 1.0 Plan, but rather 

would focus on identifying integrated and watershed-wide implementation actions.  To achieve this, 

SAWPA conducted innovative brainstorming processes with the Pillars utilizing the experience and skills 

of local experts to inspire and promote integrated system-wide implementation actions that address 

water resource challenges in the Santa Ana River Watershed.  

 

Starting in September of 2011, three well known water resource experts dubbed the “Master 

Craftsmen”, were tasked to develop a list of conceptual project concepts and to describe the spatial, 

temporal, regulatory, economic, political, and physical barriers that impair the ability to implement 
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watershed-based implementation actions that support the vision articulated in the OWOW Plan.  From 

these Master Craftsmen meetings, a white paper was developed that identifies 13 key examples of 

watershed-based water resource management concepts that, when implemented, would provide 

tangible and measurable benefits by removing impairments. These watershed-based concepts are ideas, 

vetted by the Pillars, and provide significant additional benefits such as habitat restoration and 

increased habitat connectivity.  Two types of concepts were included: (1) those that require 

implementation of capital projects, and (2) those that are programmatic and focus on establishment of 

regional management practices or policies that increase sustainability of existing resources.     

 

These ideas and concepts were approved by the Steering Committee and the SAWPA Commission.  

Thereafter, the Pillars commenced their respective meetings over the following 18 months of the 

OWOW 2.0 planning.  They investigated new regional implementation actions within their Pillars that 

could lead to multiple, integrated benefits that, in turn, could be linked and integrated with other Pillar 

implementation actions. In addition to conceptual implementation actions, the Pillars developed key 

findings that will support implementation described as follows: 

Water Use Efficiency Pillar – Key Findings 

 Water use efficiency practices remain the number one water resource management priority for the 

watershed. 

 Agencies and their partnerships with each other and private industry will continue to collaborate 

and develop new programs promoting water use efficiency. 

 The ultimate goal will be to get water customers to automatically base decisions on what is the most 

water efficient way to plan, implement, and maintain devices and landscapes. This will require 

customer education and continued incentives to promote water use efficiency. 

 Landscape demonstrates the greatest potential for water savings. Therefore, the Water Use 

Efficiency Pillar will move forward with collaborative projects that primarily emphasize outdoor 

efficient use of water. 

Water Resource Optimization Pillar - Key Findings 

Based on the work of the Water Resource Optimization Pillar, the projected supplies and demands for 

the average year are as follows:  
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A key finding from this Pillar’s analysis is that with implementation of the 20% water demand reductions 

by 2020, as well as a reliability margin of 10%, water supplies will be adequate to meet demands 

through the 20-year planning horizon or Year 2035. This evaluation also was conducted for the single 

year, the historical year that received the lowest amount of imported water, and the multi-year drought, 

three- year period that received the lowest amount of imported water. Their findings show that the 

watershed in the aggregate will be able to meet its demands in a single year drought with a reliability 

margin of 11% in 2035, and for a multi-year drought of 13% in 2035. The watershed is able to make it 

through these drought years by relying on the native water, precipitation as surface water and 

precipitation as groundwater, and imported water storage programs that store water when it is 

available during wet periods for use during drought periods, and on recycled water that is not impacted 

by weather.  
 

The Water Resource Optimization Pillar concludes that there is more to be done to ensure water supply 

reliability for the future. This is particularly true in the face of climate change that may impact local 

precipitation patterns, the need for intra-basin transfers to maintain groundwater levels, the State-

defined mandate for regions to become less dependent on Delta imported water, and a significant 

funding requirement of water use efficiency and infrastructure to meet future demands. 

Beneficial Use Assurance Pillar - Key Findings 

 Surface water quality monitoring is not coordinated within the watershed leading to duplicative 

sampling in some areas and inadequate sampling in others. Work on a plan to improve coordination 

and development of a regional approach to monitoring that will generate better information and be 

less expensive. 

 New statewide regulations setting biological objectives and nutrient objectives for surface water are 

being developed and will be a compliance challenge for wastewater agencies. Participate in rule 

making process to support development of policies and regulations that are effective and efficient. 
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 A small number of small water systems in operation within the watershed that do not have 

resources for monitoring and proper operations and maintenance, may result in drinking water 

provided to customers that is in violation of drinking water standards. Work with California 

Department of Public Health and county health departments to identify small system water 

providers, if any, which need assistance with providing safe drinking water. Develop a plan to 

address any small system water providers that need assistance. 

 Sediment deposition in some areas creates water quality impairments, reduces aquatic habitat, and 

reduces water conservation storage. Reduced sediment flow downstream of dams causes armoring 

of river/creek beds resulting in reduction in percolation capacity, aquatic habitat, and beach 

replenishment. Support USACE/OCWD Prado Basin Sediment Management Demonstration Project 

and Newport Bay Stakeholders to reduce sediment load into Upper Newport Bay. 

Land Use and Water Planning Pillar – Key Findings 

  Water supply agencies should be consulted early in the land use decision-making process regarding 

technology, demographics and growth projections. 

  City and county officials, the watershed stakeholders, Local Agency Formation Commissions, special 

districts and other stakeholders sharing watersheds should collaborate to take advantage of the 

benefits and synergies of water resource planning at a watershed level. 

 Plans, programs, projects and policies affecting land use and water should be monitored and 

evaluated to determine if the expected results are achieved and to improve future practices. 

 Limited, accessible, and low-cost, outdoor recreational opportunities should be promoted 

throughout the watershed. 

Stormwater: Resource and Risk Management Pillar – Key Findings 

 Comprehensive and integrated stormwater management projects driven by a multi-stakeholder 

project paradigm can more effectively and efficiently address watershed needs. Such projects can 

assist stakeholders to achieve compliance with the Municipal Stormwater National Pollutant 

Discharge Elimination System Permits (MS4 Permits), while increasing capture of stormwater and 

other flows and groundwater recharge using favorable cost benefit approaches. 

 Reducing the risk of loss of life and property damage due to flooding remains a high priority within 

the Santa Ana River Watershed. The completion of the Santa Ana River Mainstem Project will reduce 

the risk of a catastrophic flood event in the Santa Ana River Watershed.  However, there remains 

significant flood risk related to tributary watercourses within the watershed, compounded by 

potential impacts of wildfires and earthquakes. 

 

Natural Resources Stewardship Pillar – Key Findings 

 A plan for sustainable management of conservation areas with targeted restoration efforts is 

essential for preventing further deterioration of habitat. Consideration for characteristics of each of 

the main habitat types: Chaparral/forest, Alluvial fan; Riparian, Wetland, and Coastal and their 

specific ecosystems, require habitat-specific management plans and restoration criteria. 

 Creating sustainable wildlife corridors requires land use planning coordinated across jurisdictional 

boundaries. Cooperation also must take place among all of the current regional conservation plans, 

mitigation providers, resource conservation districts, and non-profit conservation organizations. 
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 Consensus among all agencies and organizations with ownership/stewardship over areas of the 

Santa Ana River Mainstem and tributaries should be sought that provides for long-term protection 

of areas where habitat restoration efforts are occurring or need to occur. This kind of cooperative 

agreement will be critical to the ability of governmental and non-profit organizations to secure 

mitigation funding to do the necessary habitat restoration work needed in the watershed. 

 Grant and bond funding in the watershed have funded the removal of thousands of acres of invasive 

plants, initial and ongoing restoration of habitat areas, biological monitoring of sensitive species, 

and conservation of habitat areas. All of these sources and more should continue to support 

restoration and ongoing maintenance. 

 Much of the remaining invasive plant biomass and areas that could benefit from re-establishment 

activities (removal of invasive species followed by long-term, active planting and biological 

monitoring) in the watershed is on land owned by Federal, State, and local governments for 

purposes other than water-oriented habitat conservation. These are prime lands for future habitat 

restoration projects with multi-use and benefit. 

 

 

Operational Efficiency and Water Transfers Pillar – Key Findings 

 Expand compliance with the SBx7-7 and implement projects that reduce per capita water usage by 

more than 20 percent by the year 2020. 

 Create/ expand supply and system reliability during drought, emergency, and peak demand 

situations. 

 Create/expand coordination with other agencies in the area and develop regional water 

management strategies that would increase conservation and local water supplies. 

 Create/expand local recycled water reuse program(s) in the area with an OWOW 2.0 goal of 157,000 

acre feet per year. 

 Develop/Implement projects that protect groundwater resources, the environment and consider 

storage and transfers. These projects are important to assure that water is readily availability in the 

right place when we need it. This can be overcome with storage and transfers. 

 

Disadvantaged and Tribal Communities Pillar – Key Findings 

 Engaging Disadvantage Communities (DACs) and Tribes in water and related resources planning 

through effective outreach is good for both the community and the water sector itself. There are 

distinct differences due to cultural and historic context. Both need their voices heard during 

proposed project development. 

 Today, DACs and some Tribes face critical and serious water and related resources challenges, such 

as failing septic systems, isolation, language barriers, flood risk, and lack of funding and or resources.  

It is imperative that the water sector and its key stakeholders recognize proposed DAC and Tribe 

water project needs, and engage these communities early in the process. The OWOW 2.0 process 

recognizes the various funding needs for DACs and Tribes, and the Federal and State funding 

programs available to them. 

 From engaging and speaking with DAC residents and attending Tribal Council meetings, it is evident 

that there is a need for continuous networking resulting in consensus based development and 

implementation of project solutions. 
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Government Alliance Pillar – Key Findings 

 Ensure that Federal and State agencies effectively partner in the management of water and other 

resources within the watershed, and consider other Pillars’ perspectives in their support of OWOW 

goals and objectives. 

 Periodically publish updates of the Resource Guide and post them on SAWPA’s website. 

 Use the Resource Guide’s agency contacts, and assure that steps are taken to keep all information 

current. 

 Continue coordination with various governmental agencies, as appropriate, for all proposed 

projects, initiatives, and integrated water and related resources activities to help identify necessary 

environmental compliance requirements and or potential areas of conflict. 

 

Energy and Environmental Impact Response Pillar – Key Findings 

 Annual surface water is likely to decrease over future periods with precipitation showing somewhat 

long-term decreasing trends. Temperature will increase, which is likely to cause increased water 

demand and reservoir evaporation. Projected decreases in precipitation and increases in 

temperature will decrease natural recharge throughout the basin. 

 Management actions such as reducing municipal and industrial water demands or increasing trans-

basin water imports within the watershed may be required to maintain current groundwater levels. 

 Warmer temperatures likely will cause Jeffrey Pines to move to higher elevations and may decrease 

their total habitat. Forest health also may be influenced by changes in the magnitude and frequency 

of wildfires or infestations. Alpine ecosystems are vulnerable to climate change because they have 

little ability to expand to higher elevations. 

  Increasing temperatures will result in a greater number of days above 95°F in the future. The 

number of days above 95°F gets progressively larger for all cities advancing into the future. 

 Simulations indicate a significant increase in flow for 200-year storm events in the future. The 

likelihood of experiencing what was historically a 200-year event will nearly double (i.e. the 200-year 

historical event is likely to be closer to a 100-year event in the future). Findings indicate an increased 

risk of severe floods in the future, although there is large variability between climate simulations. 

 Sea level rise is likely to inundate beaches and coastal wetlands and may increase coastal erosion. 

The effects on local beaches depend upon changes in coastal ocean currents and storm intensity, 

which are highly uncertain at this time. Sea level rise will increase the area at risk of inundation due 

to a 100-year flood event. 

 Existing barriers are sufficient to deter seawater intrusion at Talbert and Alamitos gaps under a 3-

foot rise in sea levels. However, operation of barriers under sea level rise may be constrained by 

shallow groundwater concerns. 

 

To further enhance the integration and linkages among the recommended conceptual implementation 

actions suggested by the Pillars, Pillar Integration Workshops were conducted by SAWPA throughout the 

OWOW 2.0 Plan development period. The integration workshops included discussion of system-wide 

regional or watershed scale implementation actions, addressing different components of the hydrologic 

cycle, evaluating linkages among proposed projects/programs, and developing and identifying synergy 

among projects and programs to create anew.  
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OWOW 2.0 Plan – Future Implementation 
During the last two years, Pillars have been working together to write the next integrated water plan, 

OWOW 2.0. The Broad Planning/Management Guidance Strategies were distilled from that work and 

will serve to guide future planning and management in the watershed. The strategies reflect a change in 

thinking about water resource management. Historically, water activities were organized into different 

silos, and managers worked to achieve separate and individual goals that were thought to be unrelated. 

The water supplier’s goal was to deliver water for a growing population and economy. The flood control 

manager’s goal was to channelize stormwater to get it out of the community before it could harm 

people and property. The wastewater manager’s goal was to highly treat wastewater before it is 

discharged into the river or ocean to be carried away. Managing the watershed and water resources as 

done in the past realized narrow singular goals, but did so with tremendous unintended consequences. 

The list of endangered species only grew longer, as did the list of impaired water bodies. Societal values 

have changed, water and funds are scarcer, and together we have realized that the old way is no longer 

viable.  

 

These Broad Planning/Management Guidance Strategies are not projects or programs themselves.    

These strategies represent a shift from remediation to protection. It is the opportunity to be proactive 

rather than reactive. This can facilitate the vision we want, a sustainable and productive watershed, 

rather than only focusing on solving the problems that past practices have created.  
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These watershed planning and management strategies are separate and distinct from priorities assigned 

to evaluate projects for funding that are often dependent on the grant sponsoring agency criteria.  

These Planning/Management Strategies are meant to guide planning efforts and are in no particular 

ranked or priority order as shown below. 

 Demand Reduction and Water Use Efficiency  

Water use efficiency practices remain a key resource management priority for the watershed and a cost 

effective tool for reducing the gap between available supplies and projected demand. This is reflected 

through a reduced per capita water use as well as potentially reduced commercial and industrial water 

use. Although significant progress is anticipated with mandated reductions through 20% by 2020 

legislation, more can be done. Many water use efficiency actions have been implemented locally, but 

these can be scaled watershed-wide. These include water rates structures that encourage conservation, 

also known as budget-based water rates, garden friendly landscaping and landscape ordinance 

application, smart controllers and irrigation nozzles, and turf buy-back programs, to name a few. The 

last acre foot of water is often the most expensive, reducing that cost goes far to keep water rates 

stable. 

Monitoring data shows wasteful irrigation runs off yards, down streets and culverts collecting pet waste 

and pollution until it hits the receiving water with a toxic slug causing beach closures and fish kills. At 

great expense, cities have been tasked to clean up this dry weather urban runoff pollution. This cost can 

be avoided with successful water use efficiency. 

 It is understood too that there is a direct link of water use efficiency with energy efficiency and GHG 

emission reduction. 

 Watershed Hydrology and Ecosystem Protection and Restoration 

Implementing cost effective programs will protect and restore our watershed’s ecosystem and 

hydrologic system so that it will sustainably produce the array of services including water resources. 

Recognizing that the Santa Ana River Watershed has multiple interrelated parts, a holistic approach to 

solving issues of supply, quality, flood, and ecosystem management is necessary. This approach 

recognizes that in order to achieve a healthy productive watershed, improvements starting at the top of 

the watershed with a healthy and managed forest effectively support downstream stormwater 

attenuation and runoff capture and water quality improvement. The emphasis is on source control 

rather than end-of-pipe treatment as a best management practice. Implementation actions under this 

priority include forest management, pollution prevention, low impact development, stormwater capture 

and flood management, and MS4 stormwater implementation. 

 

 Operational Efficiency and Transfers 

Cooperative agreements arising from water transfers, exchanges, and banking can resulted in better use 

of water resources.  With the rich groundwater storage opportunities available in the watershed, 

expanding the groundwater storage with a variety of available water sources can be more much more 

cost effective than new surface storage. Such agreements will result in our ability to stretch available 

supplies and replace the storage lost by a shrinking snowpack. Projects under this category occur by 

collaboration and cooperation among the multitude of agencies and entities in the watershed, and 

agencies that import water into the watershed, expanding on the many past successful water 

agreements within the watershed.  New banking agreements can represent both habitat mitigation 
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banking as well as groundwater banking. These agreements only can occur by entities working together 

and opening doors to improved efficiency and increased water supply reliance. 

 

 Innovative Supply Alternatives 
This strategy recognizes the need for more progress in a portfolio approach with expansion of innovative 

and effective 21st Century technology for water production, recycling, pumping, and desalinization. 

Traditionally these projects serve as an important component to achieving water supply reliability. 

Moving forward, a broader range of tools is available to us to serve both economic and environmental 

objectives. Projects under this category provide multiple benefits and thus can be mutually reinforcing. 

Brackish desalination and salinity management are necessary to sustain local supplies.  Salinity 

management is essential for groundwater basin health in the watershed. 

 

 Remediation and Clean up 
Another strategy is implementing Total Maximum Daily Loads (TMDLs) and pollution remediation. 

Projects under this category must reflect projects that have region wide benefit, are integrated and have 

multiple benefits without a focus only on local or single purpose needs. Under this strategy, the focus is 

on preventing pollution and dealing with the pollution that has already occurred. This reflects a desire to 

duplicate the successes already established in the watershed to prevent and remediate pollution.  

The Broad Planning/Management Guidance Strategies were presented and discussed with the Pillars 

and other stakeholders for possible prioritization of the five strategies. The feedback received is that all 

five strategies are a priority to the watershed. But as stakeholders of the watershed, entities are 

encouraged to consider the long term watershed planning approach as they consider competing 

alternatives to meet needs and give more merit or attention to strategies such as water use efficiency 

that has been traditionally found to be more cost effective in reducing water demands and generating 

water supply. Further, projects should consider system wide benefits before other alternatives. This 

applies particularly to pollution prevention at the source rather than having to address a chain of 

unintended and possibly negative consequences downstream for future generations.  

Shown below is a list of Pillar Recommended Implementation Actions that were prepared based on the 

Pillar’s work and other stakeholder input. These regional implementation actions are not listed in 

priority, nor are they in any particular order.  They represent the integrated work of the Pillars that 

resulted from their collaboration internally and with other Pillars and are the solutions to the challenges 

that they identified in each of their Pillar chapters. This list does not represent a list of projects that 

been rated and ranked projects under the more formal Project Review Process defined under the 

OWOW 2.0 Plan. However, they are recommended implementation actions that reflect an emphasis on 

integration and system-wide solutions to the watershed challenges and include the 13 watershed-wide 

framework concepts previously discuss.  

Each of the Pillar-recommended watershed-wide implementation actions eventually could become 

projects once they are more fully investigated and analyzed.  Multi-agency project proponents for these 

implementation actions have not have been identified yet. It is anticipated that these recommended 

actions may best help fulfill the vision of the OWOW 2.0 Plan.  
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Pillar Recommended Implementation Actions 
(In no particular order) 

 

Title Description 

Water  Rate Structures 

that Encourage 

Conservation 

Create incentive programs for retail water agencies in the watershed to reduce water 

demand and help meet SBX7-7 required demand reductions. 

Water Use Efficiency 

Incentive Program  

Create an incentive program for expanded water use efficiency programs including cash 

for grass, landscape retrofit support, and California-friendly plant discounts. Utilize IEUA 

Residential Landscape Transformation Program and MWDOC Comprehensive 

Landscape Water Use Efficiency Programs as template. 

Watershed Exchange 

Program  

 - Upper watershed  foregoes development of more water recycling  and provides 

future treated wastewater to the lower watershed via the Santa Ana River 

 - Lower watershed provides “replacement” water to upper/middle watershed 

Wet Year Imported 

Water Storage 

Program  

- Upper watershed and MWDSC would implement this strategy 

 - Goal:  change MWDSC place of storage from Central Valley to Santa Ana River 

watershed 

 - Develop MWDSC pricing structure to encourage more storage in watershed 

 - Water stored in wet years for a reduced price. Water pumped in dry years for 

remaining Tier 1 price 

Enhanced Santa Ana 

River stormwater 

capture below Seven 

Oaks Dam 

 

Additional stormwater detained by Seven Oaks Dam could enable the diversion of up to 

500 cfs and up to 80,000 acre-feet per year. This may require execution of new water 

rights agreement among SAR Watermaster parties. 

Off River Storage and 

Supply Credits 

Additional stormwater capture along the SAR tributaries could enhance capture/ 

recharge. Specific locations in the watershed would need to be defined. New recharge 

projects could allow for purchase of “MS4 Credits” by cities and counties as part of new 

development as a regional MS4 compliant recharge project. 

Re-Operate Flood 

Control Facilities  

Working with flood control agencies re-operate flood control facilities with the goal of 

increasing stormwater capture increasing flood get away capacity and revising decades 

old storage curves. Without any impending storms, the flood control agencies may be 

able to release stormwater at a slower rate. This relatively minor operational change 

would make stormwater flows easier to capture and put to use. It also would result in 

impounding the water longer, which would increase artificial recharge during the 

“holding period”. This strategy has already been successfully implemented in some 

portions of the watershed. 

Increase Surface 

Water Storage  

Helps offset drought and climate change while also increasing watershed sustainability 

and less dependence on imported water. This project would supplement but not 

replace existing or proposed groundwater storage. 

Increase Groundwater 

Storage 

Helps offset drought and climate change while also increasing watershed sustainability 

and less dependence on imported water. 
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Title Description 

Inland Empire Garden 

Friendly 

Demonstration and 

LID Project 

Using the Inland Empire Garden Friendly Program as a template, a demonstration 

project is proposed to quantify the benefits of installing Inland Empire garden friendly 

products and further demonstrate Low Impact Development features in a DAC 

neighborhood.  The project would be modeled in part after the successful City of Santa 

Monica Garden-Friendly Project, as well as the Elmer Ave. Neighborhood Retrofit 

project in the LA Basin.   

DAC  Water Supply or 

Water Quality 

Improvement Projects 

Provide funding support to assure drinking water standards are met such as in the 

County Water Company of Riverside near Wildomar. Construct new sewer system for 

the areas that have failing septic systems/undersized treatment facilities like Beaumont 

Cherry Valley. 

Wetlands Expansion 

Watershed wide 

Create new wetlands along the tributaries of Santa Ana River to provide for natural 

water quality improvement, ecosystem restoration and recreational opportunities. 

Water supply for such wetlands would be dry weather urban runoff and available 

recycled water and would be patterned after the Mill Creek Wetlands in Chino Basin.   

Watershed wide 

Multi-Use Corridor 

Program 

Create multi-use corridors along SAR and its tributaries and Upper Newport Bay 

tributaries in all three counties in watershed to provide for sustainable wildlife 

corridors, stormwater attenuation and capture, flood control, sediment reduction and 

erosion restoration, enhanced NPS pollution treatment, removal of non-native species, 

and creation of recreational trails,. In Riverside County, along Temescal Wash, in San 

Bernardino in San Timoteo Wash, in Orange County along  Borrego Canyon Wash 

between Irvine Blvd and Town Center Drive. 

Multi-Species Habitat 

Plan for Gap areas of 

Watershed 

Create multi-species habitat plan for San Bernardino County and portions of Orange 

County. Though work is underway on the Upper Santa Ana Wash Land Management 

and Habitat Conservation Plan, there is no MSHCP covering the growing areas of 

southwestern San Bernardino County. Western Orange County is also not covered by an 

MSHCP. 

Water conservation 

recharge optimization 

program 

Establish a water conservation-recharge optimization plan for existing and potential 

future flood control facilities, using the example work of the Chino Basin Recharge 

Master Plan and implementation projects as a template. 

Watershed wide 

geodatabase access 

Connect existing county or program-specific geodatabases to create a comprehensive 

watershed geodatabase that provides access to appropriate stakeholders, and set up a 

data quality control and maintenance program. The main component County MS4 

geodatabases are well under way. 

Forest Restoration 

Projects 

Expand forest restoration through fuels reduction, meadow and chaparral restoration 

projects to strategic areas above major stormwater recharge basins for flood control, 

water supply and water quality benefits. 

Residential 

Self‐Regenerating 

Water Softener 

Removal Rebate 

Program 

Removal of self regenerating water softeners has been proven as an effective strategy 

to reduce TDS levels at WWTP and assure future salt discharge requirements. The 

project provides watershed-wide rebates and would be a joint program among water 

agencies in the watershed. 

Salt removal projects 

to achieve Salt Balance 

 Expand groundwater desalination to key groundwater basins where TDS and Nitrate 

concentrations are approaching discharge limits. Locations may include Elsinore Basin, 

Perris Basins in EMWD and Riverside Basins.  



2 0  |  E x e c u t i v e  S u m m a r y  
 

Title Description 

Enhanced stormwater 

capture from the 

tributaries of the 

Santa Ana River 

Develop additional stormwater capture projects along the SAR tributaries that support 

key groundwater management zones identified by SB, RV, and OC Geodatabases. Early 

estimates indicated a capture potential of 12,000 AFY. 

 

Conjunctive Use 

Storage and Water 

Transfer Project using 

Wet Year and Dry Year 

Allocation 

This project concept proposes a purchase by downstream entities of up to 45,000 AF of 

imported water to be recharged by the upstream agencies during wet years.  Water 

would be purchased at a reduced imported water rate from MWD reflecting the savings 

of not storing the SWP water at one of MWD’s own storage programs such as the Semi-

Tropic Water Storage District and/or Kern County Water Bank.  In dry years, 

downstream agencies could request upstream agencies to increase their groundwater 

production for three years by up to 15,000 AF per year in-lieu of direct deliveries from 

MWD, while MWD increases deliveries in the downstream area by an equal amount.  

 

Salt Assimilative 

Capacity Building and 

Recycled Water 

Transfer Project  

EMWD has the capability to discharge 15,000 AFY of recycled water into Temescal 

Creek.  The recycled water discharge will be dependent on surplus recycled water 

available and not used within EMWD particularly during wet seasons. With the approval 

of the SAR Watermaster, this flow can be contractually added to the Santa Ana River 

base flow allocation at Prado. The water quality of EMWD’s discharged recycled water 

may require some salinity mitigation by downstream parties to meet the RWQCB Basin 

Plan Objective in Orange County.  The GWRS will be used to provide the required 

mitigation for the discharged water, and EMWD will pay downstream parties for the 

cost of that mitigation.  

Riverside Basin Aquifer 

Storage and Recovery 

Project 

Riverside Public utilities, in partnership with Valley District and others are developing a 

design for a rubber dam that would cross the Santa Ana River and be used to divert 

flows, while mitigating environment impacts. The project is currently anticipated to 

capture and recharge 15,000 AFY. 

Watershed Invasive 

Plant Removal Project 

The Santa Ana Watershed Association, the Front Country District Ranger on the San 

Bernardino National Forest and Southern California Edison had proposed a major an 

invasive plant eradication project for the Mill Creek Watershed.  This project proposes 

to expand the San Bernardino Mountains Front Range Invasive Plant Removal Project to 

an invasive plant removal and restoration project in the Santa Ana River Watershed that 

has many partners and stakeholders extending from the coast to the headwaters.     

Regional BMPs to 

manage municipal 

stormwater discharges 

Develop regional BMPs including infiltration, harvest & reuse, and biotreatment as 

proposed under current MS4 Permits. Initial phase would be located in MSAR Pathogen 

TMDL area and expand into other areas of the watershed under future phases to 

address pathogen treatment. 

Watershed-wide 

coordinated surface 

water monitoring 

program 

Surface water quality monitoring is not coordinated within the watershed leading to 

duplicative sampling in some areas and inadequate sampling in others.  In some cases 

this may lead to 303(d) listings that do not reflect real impairments. A new program to 

coordinate surface water quality monitoring to enhance efficiency and reduce costs is 

proposed. Sources of monitoring data would come from MSAR Watershed TMDL, 

SWQSTF, MS4 Stormwater Permits, and SCCWRP Bioassessment Program.  

Watershed Urban 

Runoff Management 
Establishing a Watershed Based Urban Runoff Management Fund to support the 

implementation of stormwater management programs. Components of this program 
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Title Description 

Fund could include the regulatory basis for a watershed based program, the legal basis and 

authority for the fund, the agreements, and programmatic elements. 

Santa Ana River 

Sediment Transport 

Building upon an OCWD demonstration project, implementation of a full scale project 

that allows for the appropriate transfer of sediment to maximize recharge operations, 

restore habitat, and reduce operation costs. 

Transportation 

Corridor Stormwater 

Capture and 

Treatment 

New uses of the current transportation right of ways can be expanded to for capturing 

rain runoff and replenishing groundwater basins. 

Modified Watershed 

Brine Management 

System 

Optimizing the water used to transport brine so that less water is lost to the ocean 

through increased concentrating of brine or delivery to the Salton Sea for beneficial use. 

Water Industry Energy 

Use Reduction 

Incentive Program 

Supporting regional purchase and installation programs of water resource related 

greener energy projects that reduce capital costs and green house gas emissions. 

Watershed Land Use 

Planning Tool Kit 

Developing a tool kit that translates water principles to support watershed planning 

decisions and implements a jurisdictional outreach effort for relevant regional, county 

and city planning agencies that encourages adoption of the guidance ideology into 

General Plans and zoning codes at the local level. 

 

OWOW Projects and Benefits 
It is the intent of the OWOW planning process to transcend specific funding cycles.  Projects are 

included in the OWOW 2.0 Plan based on the latest rating and ranking criteria and their merit to address 

the watershed’s strategic needs, regardless of available funding opportunities at any given time.  (See 

list in Appendix K) 

Shown below is a list of the Round 1 Proposition 84 projects and the benefits that ultimately will be 

realized once all these projects are fully constructed. Round 2 projects submitted by SAWPA are under 

consideration by DWR for future grant funding with awards anticipated in early 2014. 
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Project
Project 
Sponsor

Total Local Cost Grant Amount
Other State Funds 

Being Used
Total Cost

Groundwater Replenishment    
System - Flow Equalization

OCWD $14,399,680 $1,000,000 $0 $15,399,680 

Sludge Dewatering, Odor Control, 
and Primary Sludge Thickening

OCSD $137,115,600 $1,000,000 $0 $138,115,600 

Vireo Monitoring SAWA $269,207 $600,000 $0 $869,207 

Mill Creek Wetlands
City of 

Ontario
$14,355,000 $1,000,000 $5,000,000 $20,355,000 

Cactus Basin SBCFCD $8,250,752 $1,000,000 $0 $9,250,752 

Inland Empire Brine Line              
Rehabilitation and Enhancement 

SAWPA $698,153 $1,000,000 $5,234,576 $6,932,729 

Arlington Desalter Interconnection 
Project

City of 
Corona

$948,049 $400,000 $0 $1,348,049 

Perris II Desalination Facility EMWD $1,335,752 $1,000,000 $0 $2,335,752 

Perchlorate Wellhead Treatment 
System Pipelines 

WVWD $419,000 $1,000,000 $0 $1,419,000 

Chino Creek Wellfield WMWD $5,331,118 $1,000,000 $0 $6,331,118 

Impaired Groundwater Recovery IRWD $36,321,970 $1,000,000 $0 $37,321,970 

Alamitos Barrier Improvement 
Project

OCWD $10,571,600 $1,000,000 $0 $11,571,600 

Arlington Basin Water Quality  
Improvement Project

WMWD $3,443,636 $1,000,000 $0 $4,443,636 

Grant Total $233,459,517 $12,000,000 $10,234,576 $256,354,097 

OWOW Proposition 84, Round 1 Projects

 

 

 Reduces water demand by 11,200  AF/YR 

 Captures 16,300 AFY of stormwater for recharge 

 Produces 28,600 AFY of  desalted groundwater while removing 21,600 tons of salt 

 Creates  90,400 AFY of new water recycling  

 Creates 16,400 AF of new storage 

 Improves water quality to 7,800 AFY  

 Creates or restores 400 acres of habitat 

 Leverages $11.7 million in grants funds with $240 million on local funds  

 Creates about 3900 construction related jobs for region  



To View the Complete Plan 

(2,800+ pages) 

Go to the following website 

http://www.sawpa.org/owow-2-0-plan-2/ 

 

http://www.sawpa.org/owow-2-0-plan-2/

	Cover
	sawpa.org
	http://www.sawpa.org/wp-content/uploads/2014/01/OWOW-2-Cover-Final02042014.jpg


	Table-of-Contents-revised_Final
	Executive-Summary_FINAL1



