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AQUIFER STORAGE

Aquifer storage is a key component to our future water resiliency.

Department of Water 
Resources,California 
Water Plan Update 2020

CA annual water use:
60% surface water
40% groundwater

New Mexico water use:
50% surface water
50% groundwater
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What if water recharge volumes could be increased by 20 ĺ 30 ĺ 
50% or even greater for existing or new MAR infrastructure. 

How would this change water resource management and policies?



ÅIdentifying recharge fast -paths  or commuter 
lanes that will maximize groundwater recharge are 
vital to consistent, long -term recharge and aquifer 
management.



Some of the available off -the-shelf tools to OPTIMIZE recharge

ERTSoil Cores DTP

Soil Moisture & Water 
Level

Daily Evap

Deep Soil 
Moisture

Hydraulic 
Conductivity Flow Rate & 

Volume

EM



Arroyo Las Posas 
Stormwater 
Diversion Feasibility 
Study and 
Percolation Project



Study Site at the Moorpark Water Reclamation Facility
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Å Characterize ponds 8 -13.

Å Select ponds with contrasting 
soils for recharge experiments.

Å Investigate recharge loss back 
into the stream.



Define the subsurface

Geophysical sensing provides a quick, 
high -resolution image of the soil 
structure. 

Which can be done at the site scale to the 
basin scale with myriad geophysical 
tools.
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Confirm the fast -paths to leverage infiltration

Pond 9 = 230k gallons (0.85 AF)Pond 10 = 407k gallons (1.5 AF)



Multiple Methods to Estimate Recharge Rates and Volumes

1D Hydrus Model

3D Min3P Model: Pond 9DTP Diurnal Heat Flux

Vertical Ksat from VFLUX heat solver 



Design Basin Modifications to Improve Recharge and Manage Clogging

Removal of poor surface soils results 
in 185% increase in recharge 
ŎŀǇŀŎƛǘȅΧΧΧΦп !C ŘŀƛƭȅΗ

Clayey 

Sandy

Uhlemann , S., Ulrich, C., Newcomer, M., Fiske, P., Kim, J., & Pope, J. 

(2022). 3D hydrogeophysical  characterization of managed aquifer 
recharge basins. Frontiers in Earth Science, 10, 942737.

MWD now requires FSA projects to use this 
technique to ensure optimization and is 
looking at a study of all existing basins.



Urban -MAR Small Scale 
Applicaitons



Dry well
Pre-treatment cell
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Controlled recharge experiments
Results from the drywell with a 1 -acre parking lot catchment

Å Soil sampling and background resistivity show 
alternating clayey and sandy layers

Å Simulated rainfall event

Å 26k gal in 5.5 h 

Å Simulating a maximum rainfall event for this system

Å Water moves mostly laterally, occupying more resistive 
layers

Å Rapid drawdown in the wells Ą system not saturated

Å LA County will build more drywells based on these 
results.
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Å Input for 3D 
hydrological model 
and user tool by Arash 
Massoudieh using 
OpenHydroQual

Å User tool for siting 
BMPs



The Value of Multi -benefit MAR Systems

197 Acre Capture Zone 3500 Acre Capture Zone

Infiltration Gallery Drywell Clusters

Coupling these systems with a water treatment or desalination facility  further 

improves the positive impact on water resiliency goals. 



NAWI Hub ς At A Glance

ÅStarted in 2020 - 5-Year, $110M+ 
̺early-stage applied research̻ 
program, sponsored by DOE, 
headquartered at LBNL

Å$23 million in cost share support 
from CA State Agencies

ÅRenewed by the DOE for 5 more 
years and $75M

University Members

Industry Members

National Lab Members

Non-Profit

Utility

NAWI 2.0 will be launching new collaborative research 
projects   ̲we are now seeking project partners and regions

Research Consortium 

Members (124)

Alliance Members 

(519)

Last Updated on November 1, 2024



ÅLeveraging prior NAWI investments in promising early-stage technologies
ÅExpanding technology portfolio through open RFP process

NAWI Pilot Projects

Code Lead Organization Project Name

3.12 Pacifica Water Solutions
Field Pilot Testing of Electrically Conductive Reverse Osmosis (ECRO) 
Membranes for High Mineral Content Brackish Groundwater Desalination

3.13 Rice University
A Convergent Monitoring Platform for Dynamic Characterization of Reverse 
Osmosis Membrane Fouling and Demonstration of Innovative Control Strategies

3.14 Aris Water Solutions
Integrated Counter-Flow Reverse Osmosis Treatment for High-Salinity Produced 
Water

3.15
New Mexico State 

University
Concentrate Treatment and Chemical Production Using Innovative 
Electrodialysis Processes for Near Zero-Waste Discharge

3.16
Global Water Innovations, 

Inc. 
Switchable Solvent ZLD Process for Solving the Inland Desalination Brine 
Problem

3.17 City of Rio Rancho Mobile Test Bed for Marginal Water Filtration

3.18
The University of Texas at 

El Paso
Salt-Free Electrodialysis Metathesis (EDM) for High-Recovery Concentrate 
Management

3.19 Jacobs UHP-CCRO with Virtual Curtain to Achieve Minimal Liquid Discharge

3.20 Colorado School of Mines
Mobile Demonstration DPR: Comparison of RO and non-RO DPR for aerobic and 
anaerobic effluents

3.21 UC Berkeley Piloting an Electrical, Modular, and Distributed ZLD Arsenic-Removal Technology

3.22 Purdue University
Reciprocating Piston Batch Reverse Osmosis: Pushing the limits of efficiency and 
fouling resistance



Takeaways Summary

1. Optimization of MAR infrastructure can provide significant 
¿¤_Ơƨ úůģ úů ŗŪƎƣŹǓĭģ ǔúƸĭƣ ƣĭƨŗŢŗĭůƸ ŀǈƸǈƣĭƓ

2.  MAR infrastructure maintenance planning and funding is the 
key to recharge longevity.

3. Combining multi -benefit technologies like Energy ĹMARĹ
DESAL could be a strategy that funds itself over time (concepts 
LBL is working on).
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