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Background

Pipes, Channels, and Holes in the Ground



Problems We Face



Watershed Moments



Watershed Moments



Principle 1: The Lindy Effect

The Future Life Expectancy of a Thing is Proportional to its Age



Principle 1: The Lindy Effect

The Future Life Expectancy of a Thing is Proportional to its Age

Science and Technology
(about 150 years)

Life on Planet Earth
(about 4 billions years)



Principle 1: The Lindy Effect

Complicated Complex



The Lindy Effect

Complicated Complex

You know what you don’t know.



The Lindy Effect

Complicated Complex

You know what you don’t know. You don’t know what you don’t know..



Overlaying Complicated Treatments on Complex Systems

Pipes, Channels, and Holes in the Ground



Principle 2: The Plant-Microbiological Relationship

The Basis for Life on Earth



Principle 2: The Plant-Microbiological Relationship

The Basis for Life on Earth



Extracellular Polymeric Substances
• Glomalin
• Soil Carbon Sponge

Principle 2: The Plant-Microbiological Relationship



Courtesy: Dr. David Johnson NMSU

Extracellular Polymeric Substances
• Glomalin
• Soil Carbon Sponge

Principle 2: The Plant-Microbiological Relationship



to Manage the Landforms of the Planet

Principle 3: Megafauna Are Necessary
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BEFORE AFTER

PROVEN RESULTSPrinciple 3: Megafauna Are Necessary
to Manage the Landforms of the Planet
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BEFORE AFTER

PROVEN RESULTSPrinciple 3: Megafauna Are Necessary
to Manage the Landforms of the Planet
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BEFORE AFTER

PROVEN RESULTSPrinciple 3: Megafauna Are Necessary
to Manage the Landforms of the Planet
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Holistic Land Management

Conventional 
Grazing
• Few animals
• Large area
• Long time 

(months-yrs)

Holistic Planned 
Grazing
• Many animals
• Small area
• Little time 

(hours-days)

Northern Arizona



3 Canyons Flood Control/Recharge Project

Cochise County

“…a regenerative grazing operation 
for enhancing…stormwater recharge”



3 Canyons Flood Control/Recharge Project

Existing Conditions – Conventional Grazing Proposed Conditions – Planned Grazing

Cochise County



3 Canyons Flood Control/Recharge Project

3 Canyons Conservation Easement

Cochise County



3 Canyons Flood Control/Recharge Project

Flood reduction is 1510.9 – 107.7 = 1403.2 cfs

Cochise County



3 Canyons Flood Control Recharge Project

• 1403.2 cfs >> 227 ac-ft of 
potential water getting in 
the ground.

• Avoids much of the threat 
due to evaporation.

Cochise County



3 Canyons Flood Control/Recharge Project

From this

To this

3 Canyons Flood Control Project – Cochise County



3 Canyons Flood Control Recharge Project

Cochise County



3 Canyons Flood Control/Recharge Project

Cochise County



3 Canyons Flood Control/Recharge Project

Cochise County



Coyote Wash Urban Enhanced Runoff Recharge Project

Cochise County



Coyote Wash Urban Enhanced Runoff Recharge Project

Cochise County

*Proposed EGRP lengths at the site:
5’, 10’, 20’, 40’, 60’EGRP at the bottom and 

outside perimeter of the 
basins



How it Works

• EGRP® improve infiltration rates up to 10X faster

• Enhances horizontal and vertical water distribution

• Connects soil layers

• Reduces surface tension between layers, 



Mechanical Enhancements and Evaporation

Red Rock, AZ Demonstration Site

Modeling and Analysis – SeepW Software (GeoStudio)

• Numerical Method: Finite Element Method (FEM), 2D domain.

• Mesh Size: ~18,000 triangular and quadrilateral elements 

• Time steps: 1,000

• Governing Equation: Richards’ equation for variably saturated flow.

• Boundary Conditions:

• Evaporation from surface (time-dependent, climate-driven).

• Infiltration (from basin ponding or rainfall).

• Groundwater interaction at base and sides of the domain.



Mechanical Enhancements and Evaporation

Red Rock, AZ Demonstration Site

Soil Properties and SWCC Parameters

• Native soil: Sandy Clay (typical of Red Rock site).

• Saturated Hydraulic Conductivity: 8.3 × 10⁻⁶ ft/s.

• Soil is anisotropic (horizontal K is 10× vertical K).

• Unsaturated behavior modeled using van Genuchten Soil-Water Characteristic Curve (SWCC):

• Important for simulating retention and flow in partially saturated zones.

• Captures capillary action and moisture retention crucial to infiltration depth prediction.



Mechanical Enhancements and Evaporation

Red Rock, AZ Demonstration Site

Conventional Basin Enhanced Basin



Parjana Field Trials

• Conventional Basin

– Surface water infiltrates 10 ft

– Infiltrated water volume ~108,000 gallons

– All water is lost to evaporation

• Enhanced Basin

– Continuously infiltrates surface water

– Infiltrated water volume > 1,000,000 gallons

– Virtually no losses to evaporation

– Reaches 150 GW table in 30 days

Conventional Basin Enhanced Basin

Red Rock, AZ Demonstration Site



Mechanical Enhancements and Evaporation

Red Rock, AZ Demonstration Site

Advantages of Mechanical Enhancements

• Promotes vertical water movement through soil via engineered means 

• Enhanced hydraulic head at deeper depths supports the advancement of the wetting front.

• Deeper infiltration reduces the evapotranspiration loss and facilitates groundwater recharge.



– Water Infrastructure Finance Authority (WIFA) Water Conservation Grant Fund 
(WCGF)

– DAAWN and Central Arizona Irrigation and Drainage District (CAIDD) Partnership 
for Groundwater Recharge Education and Demonstration Project

Groundwater Recharge Field Trials



Conclusion

• Effective Land Management can Solve Water Scarcity and Flooding

• Nuisance floodwaters due to development can be used for recharge

• Mechanical enhancements may be needed to avoid evaporation



Ricardo Aguirre, PE, D.WRE, CFM, AP
Director of Land Management and Water Security
Executive Director of Drylands Alliance Addressing Water Needs (DAAWN)

raguirre@westconsultants.com
+1 (619) 865-4406 cell
www.westconsultants.com
www.drylandsalliance.org

 

Contact Information

QUESTIONS

USACOE EWN Regenerative Land Management Podcast

mailto:raguirre@westconsultants.com
http://www.westconsultants.com/
http://www.drylandsalliance.org/
https://www.linkedin.com/in/ricardo-aguirre-5561296/
https://ewn.erdc.dren.mil/podcasts/episode/s7-e1-regenerative-land-management-nature-already-has-it-dialed-in/


First Principles

• “It ain’t what you don’t know that gets you into trouble. It’s what you 
know for sure that just ain’t so.” – Mark Twain

• “The gap between what you know and what you think you know are 
where extreme events in your life will occur.”– Nassim Taleb

• “One of the great challenges in life is knowing enough about a subject 
to think you’re right, but not enough about the subject to know you 
are wrong.”– Neil deGrasse Tyson

• “Once we realize that imperfect understanding is the human 
condition, there is no shame in being wrong, only in failing to correct 
our mistakes.” – George Soros



Prescott Valley Drainage Manual Update

Updates include:

▪ Best Management Practices

▪ Updated referenced documents

▪ strong, clear language

▪ Added green stormwater infrastructure



Prescott Valley Drainage Manual Update



Coyote Wash Urban Enhanced Runoff Recharge Project

Cochise County



Coyote Wash Urban Enhanced Runoff Recharge Project

Cochise County

*Proposed EGRP lengths at the site:
5’, 10’, 20’, 40’, 60’EGRP at the bottom 

and outside perimeter 
of the basins



Prescott Valley Drainage Manual Update



Prescott Valley Area Drainage Master Study: Phase 1



Prescott Valley Area Drainage Master Study: Phase 2



Prescott Valley Area Drainage Master Study: Phase 2



Coyote Wash Urban Enhanced Runoff Recharge Project

Cochise County



Policy Work and Urban Enhanced Runoff

UER Volume = UER Factor x Development Area x Average Annual Precipitation



Parjana Field Trials



Net Positive Water Development



Getting animals to the right place at 
the right time with the right behavior 

for the right reason.

PLANNED GRAZING

New behaviors persist only if financially 
feasible. Farm finances planned to 

ensure maximum marginal reaction.

FINANCIAL PLANNING
Rapid feedback loops that assist farmers 
in making the best management 
decisions for their land base.

ECO MONITORING

Thinking before you act. Planning long-
term infrastructure needs that meet 
ecological, financial, & social goals.

LAND PLANNING
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