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Aquifer Storage and Recovery in the Comprehensive Everglades 
Restoration Plan: A Critique of the Pilot Projects and Related Plans for ASR 
in the Lake Western Hillsboro Areas – The Compass Series

Water is the lifeblood of the Everglades, a fragile ecosystem that has endured decades of alteration. In recent

years, the Comprehensive Everglades Restoration Plan (CERP) has emerged as the flagship effort to restore the

natural hydrology of the region. Among the array of innovative techniques championed by CERP, Aquifer Storage

and Recovery (ASR) stands out as a promising strategy to balance water supply, flood control, and ecological

health. Yet, as with any large-scale environmental initiative, the implementation of ASR has not been without

controversy. This article offers a detailed, balanced critique of the pilot ASR projects and related plans in the Lake

Western Hillsboro areas, with a particular focus on the Compass series of studies. By weaving together scientific

analysis, stakeholder perspectives, and policy implications, we aim to provide a comprehensive understanding of

ASR’s role in Everglades restoration.

Understanding the Everglades Restoration Imperative

Historical Context and the Need for Change

For more than a century, the Everglades has been subject to drainage, canalization, and urban development.

These actions have disrupted the natural flow of water, diminished wetlands, and harmed wildlife populations. The

1990 Comprehensive Everglades Restoration Plan, signed by President George H. W. Bush, set forth a $8.5 billion,

50-year agenda to restore the water system to its former health. The plan’s core goal is to re-establish the natural

hydrologic regime, thereby reviving biodiversity, improving water quality, and ensuring sustainable water supply for

human use.

The Role of ASR in a Holistic Water Management Strategy

ASR is a water management technique that involves pumping surplus surface water into an aquifer during periods

of high flow, then retrieving it during shortages. The concept is not new—groundwater recharge has been practiced

for centuries—but ASR’s integration into the Everglades’ restoration framework represents a forward-thinking

approach. By providing a buffer against seasonal variability, ASR can help maintain base flows in the Everglades

River and sustain wetland ecosystems even during droughts.

Concepts and Technical Foundations of ASR

Key Principles of Aquifer Storage and Recovery

At its core, ASR relies on a few fundamental principles:



•  Recharge Capacity: The aquifer must be able to accept large volumes of water without significant loss.

•  Recovery Efficiency: The pumped water should be retrievable with minimal contamination.

•  Water Quality: The process must preserve or enhance water quality, avoiding the introduction of pollutants.

•  Environmental Impact: The technique should not adversely affect groundwater-dependent ecosystems.

Technological Innovations Enhancing ASR Effectiveness

Recent advances in drilling, monitoring, and data analytics have improved ASR’s feasibility. Smart wells equipped

with real-time sensors allow operators to track pressure changes and detect potential leaks. Additionally,

computational modeling helps predict how injected water will move through the subsurface, enabling more precise

management.

The Comprehensive Everglades Restoration Plan and ASR Integration

Strategic Placement of ASR Facilities

Within CERP, ASR facilities are strategically located in the Lake Western Hillsboro areas—regions identified as

having favorable hydrogeologic conditions. These sites are chosen to complement the natural recharge zones of

the Everglades and to minimize conflicts with agricultural and urban water users.

Projected Benefits According to CERP

The plan anticipates that ASR will:

1.  Maintain consistent flow rates in the Everglades River during dry periods.

2.  Reduce the need for costly water diversion projects.

3.  Provide a flexible water reservoir that can be tapped during emergency droughts.

4.  Enhance groundwater quality by diluting contaminants.

Pilot ASR Projects in Lake Western Hillsboro Areas

Project Overview and Objectives

Three pilot projects were launched between 2015 and 2018, each aiming to test ASR’s viability under real-world

conditions. The projects, collectively referred to as the Compass series, focused on:

•  Assessing recharge rates in different aquifer strata.

•  Monitoring water quality changes post-injection.

•  Evaluating the ecological impact on adjacent wetlands.

Methodological Approach

Each pilot employed a combination of:

•  High-density monitoring wells to record pressure and temperature.

•  Geophysical surveys to map subsurface heterogeneity.

•  Hydrochemical analyses to track contaminant levels.

•  Ecological surveys to document changes in plant and animal communities.

Key Findings and Successes

The pilot projects yielded several encouraging results:

•  Recharge rates exceeded initial projections by up to 12% in certain strata.

•  Water quality remained stable, with no significant increases in nitrate or heavy metal concentrations.

•  Recovery efficiency surpassed 90% in most wells, indicating minimal water loss.



The Compass Series: A Critical Examination

Strengths of the Compass Studies

One of the Compass series’ most notable strengths lies in its comprehensive data collection. By integrating

multidisciplinary approaches—geology, hydrology, chemistry, and ecology—the studies provide a holistic view of

ASR’s impacts. Additionally, the series’ transparent reporting and open-access datasets foster collaboration among

scientists, policymakers, and local stakeholders.

Limitations and Areas of Concern

Despite its strengths, the Compass series faces several limitations:

1.  Temporal Scope: The pilot projects spanned only a few years, insufficient to capture long-term trends or rare 

climatic events.

2.  Spatial Representativeness: The selected sites, while strategically chosen, may not fully represent the 

diversity of hydrogeologic conditions across the Everglades.

3.  Stakeholder Engagement: While scientific data are robust, the series has received criticism for limited 

engagement with local communities and Indigenous groups.

4.  Economic Analysis: The cost-benefit assessments are preliminary, lacking detailed economic modeling of 

maintenance and operational expenses versus projected water savings.

Implications for Policy and Management

The Compass series offers valuable insights for decision-makers. However, the identified gaps underscore the

need for extended monitoring, broader stakeholder participation, and more rigorous economic evaluation before

scaling ASR across the entire Everglades.

Lessons Learned from the Pilot Projects

Hydrogeologic Complexity Requires Adaptive Management

The pilot projects highlighted the heterogeneity of the aquifer system. Recharge rates varied significantly across

strata, suggesting that a one-size-fits-all approach may be ineffective. Adaptive management—whereby operational

protocols are regularly updated based on real-time data—emerges as a crucial strategy.

Environmental Safeguards Must Be Integral, Not Additive

While water quality remained stable in the short term, the long-term effects of repeated injection and withdrawal

cycles on groundwater chemistry remain uncertain. Continuous monitoring and stringent thresholds for

contaminant levels are essential to prevent ecological degradation.

Stakeholder Inclusion Enhances Legitimacy and Success

Effective water management depends on the support of local communities, agricultural stakeholders, and

Indigenous peoples. The Compass series’ limited engagement with these groups has been identified as a key area

for improvement. Future projects should incorporate participatory planning frameworks to ensure that all voices are

heard.

Future Directions and Recommendations

Expand the Pilot Network

To capture a broader range of hydrogeologic conditions, additional pilot sites should be established across the

Everglades, including areas with differing soil types and land-use patterns.



Long-Term Monitoring and Data Sharing

Establish a multi-decadal monitoring program that tracks hydrological, chemical, and ecological variables. Data

should be made publicly available through an open-access portal to promote transparency and collaborative

research.

Integrate ASR with Other Restoration Measures

ASR should not operate in isolation. Coordinated efforts with wetland restoration, water quality improvement, and

floodplain management will amplify benefits and mitigate risks.

Conduct Comprehensive Economic Analyses

Develop detailed cost-benefit models that account for construction, operation, maintenance, and potential

environmental mitigation costs. Compare ASR’s economic viability against alternative water management solutions.

Strengthen Stakeholder Partnerships

Implement structured outreach programs that involve local communities, farmers, Indigenous groups, and

environmental NGOs from the earliest planning stages. This inclusive approach will foster trust and facilitate

smoother project implementation.

Conclusion

Aquifer Storage and Recovery in the Comprehensive Everglades Restoration Plan represents a forward-looking

approach to balancing human water needs with ecological preservation. The pilot projects in the Lake Western

Hillsboro areas, as examined through the Compass series, demonstrate both the promise and the challenges of

ASR. While the pilots have proven the technical feasibility of injecting and recovering water, they also reveal critical

gaps in long-term data, stakeholder engagement, and economic evaluation.

Moving forward, a holistic strategy that incorporates adaptive management, robust monitoring, inclusive

stakeholder participation, and rigorous economic analysis will be essential. By addressing these key areas, the

Everglades can leverage ASR not only as a tool for water security but also as a catalyst for restoring the vibrant,

dynamic wetlands that define this unique ecosystem.
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