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Presentation Outline

• Brief overview of EDF & WFI
• Project motivation 
• Case studies as a tool to inform 

groundwater management best practices
• Case study example
• Project next steps
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Building 
Community 

Capacity

EDF’s California Groundwater Strategy

Testing and 
Advancing Water 
Market Reforms

Developing 
Groundwater 

Design Manual

Program Goals
• Work with early adopters to pilot replicable models 
• Develop toolkits to help basins achieve healthier 

ecosystems & drinking water supplies
• Establish a statewide network of collaborators



Water for Food Global Institute at the 
University of Nebraska

• Established in 2010 

• Vision: A food and water 
secure world – without 
compromising water for 
human & environmental 
needs

• Research, policy support, & 
education 



The Motivation Behind 
Groundwater Management Case 

Studies



Basin 
Ranking

Basin 
Count

High 43
Medium 84
Low 27
Very Low 361

Total 515

127 High and Medium Priority 
Basins
• 96% of California's annual 

groundwater pumping 
• 88% of California’s population 

(overlying the groundwater basins 
area)

2014 Sustainable Groundwater 
Management Act (SGMA)

Local Control
• Form Sustainability 

Agency
• Develop 

Sustainability Plan



Sustainable Groundwater Management 
Act - Defining “Sustainable”

Avoiding undesirable results…



Groundwater Crisis Worldwide
Trends in Groundwater Storage from NASA GRACE Mission (2003 – 2013)

Richey, A.S., B.F. Thomas, M. Lo, J.T. Reager, J.S. Famiglietti, K. Voss, S. Swenson, M. Rodell (2015), Quantifying 
Renewable Groundwater Stress with GRACE, Water Resour. Res

Water Level Change (mm/yr) 
+20-20



Case Studies as a Tool for 
Informing Groundwater Best 
Management Practices



Selection of Case Studies
• Arizona

– Phoenix Active Management Area
– Verde River Basin

• California
– Kings Basin
– Orange County Water District
– Sonoma Valley

• Colorado
– San Luis Valley

• Kansas
– Groundwater Management District #4

• Nebraska
– Twin Platte Natural Resources District
– Upper Republican Natural Resources District

• Nevada
– Diamond Valley

• Oregon
– Deschutes Groundwater Mitigation Bank

• Texas
– Edwards Aquifer
– Harris-Galveston Subsidence District



Selection of Case Studies
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Common Elements of Groundwater 
Management
• Regulated unit
• Aggregate quantity
• Participation
• Allocation
• Flexibility
• Monitoring
• Verification
• Enforcement



Case Study Example



Issues Faced: 

- Declining groundwater levels

- Seawater intrusion

Management Goals: 

- Protect and increase sustainable yield in a cost-effective 
way

- Protect and enhance groundwater quality

Case Study: Orange County Water District, 
California

Orange County Water District



Case Study: Orange County Water District, 
California

Strategy: OCWD 
determines percent of 
projected water demand 
(groundwater pumped + 
surface water imported) 
which can be sustainably 
pumped. Each municipality 
may pump up to that 
percent of their demand at a 
lower price. The price for 
pumping above that percent 
is set to equal the price of 
importing water. 

Image source: Water Retailer Pumping Scenarios, Irvine Ranch Water District website.



Case Study: Orange County Water District, 
California

Allocation: All municipalities have the right to pump a 
percentage of their combined groundwater and surface 
water demand from the basin’s groundwater supply.

Historical Basin Pumping Percentage Values

Source: Orange County Water District Management Plan 2015



Case Study: Orange County Water District, 
California

Incentive: Low incentive to invest in alternative water 
supplies (e.g. water recycling), as that will reduce amount of 
groundwater which can be pumped at lower cost.

Source: Water Retailer Pumping Scenarios, Irvine Ranch Water District website.



Case Study: Orange County Water District, 
California

• Strong and comprehensive legislation that gives proper 
authority and scope to the groundwater manager;

• Collaborative and transparent management processes 
through annual reports, monthly meetings, and purposeful 
community engagement;

• Carefully-designed pricing and regulatory mechanisms 
that incentivize sustainable pumping activity; 

• Continual innovation in developing sustainable and cost-
effective technologies; and

• Commitment to environmental sustainability and habitat 
preservation when conducting operations and 
constructing new facilities and basins.



Case Studies Next Steps



Next Steps…

• Finalize case study reports 

• Analysis and comparison across case studies 
to inform BMPs 

• Draft report circulated in late October

• Final report released in late November

• Kick-off Phase 2: Design guide
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