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Source: Mickley (2012), Municipal Desalination Plants

Water Consumption

Thermoelectric power is the dominant user and significant consumer of water.

Water Withdrawal

Source: USGS 1995, 2014

There are more than 
300 municipal 
desalination plants in 
the U.S.

ENERGY-WATER NEXUS PROGRAMS ARE NEEDED FOR A SAFE, SECURE ENERGY FUTURE

Power plants are being shut 
down  or have to reduce 
power output. 

Municipal 
water systems 
in the U.S. are 
being shut 
down.

Oil and gas 
extraction is 
being 
curtailed. 

Solar power 
plant 

construction is 
being halted or 

delayed. 
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Billion Gallons per Day Billion Gallons per Day

Solar Power Earthquakes Contamination Nuclear Power Hydropower Coal-Fired Power Hydrofracking Barge Delivery



Develop advanced technologies that create new water supplies, reduce 
thermoelectric power demand through efficient water use, and provide 

climate-coupled water-system planning tools.

SANDIA’S ENERGY-WATER PROGRAM
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WATER TREATMENT WATERLESS POWERWATER SECURITYDATA MODELING & ANALYSIS
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PUBLICATIONS AND PATENTSAWARDS

• 2003 Federal Laboratory Consortium 
Interagency Partnership Award for     RAM-W

• 2008 Finalist for the 2008 Franz Edelman 
Award

• 2010 R&D100 Award - CANARY- Event 
Detection Software

• 2011 Federal Laboratory Consortium 
Interagency Partnership Award for Water 
Security Research Team

• 2011 R&D 100 Award: Sandia National 
Laboratories and the University of New 
Mexico, Biomimetic Membranes for Water 
Purification

• 2012 Federal Lab Consortium for Technology 
Transfer National Award: Excellence in Tech 
Transfer: Crystalline Silicotitanates

• 2014 Recognized in Environmental Science & 
Technology’s Best Paper Competition

• 2008 COIN-OR INFORMS 2008 Cup award

OUR ENERGY-WATER PROGRAM IS NATIONALLY RECOGNIZED
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For more information visit water.sandia.gov
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Roadmapping



• Led effort with Bureau of Reclamation on a Report to Congress for the conceptual 
design of a national brackish water desalination research facility - 2003

• Supported BOR on final design, construction, and operation - 2004 - 2009
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Brackish Groundwater National Desalination Research Facility (BGNDRF)  
Alamogordo, NM

Clients:

ACCELERATING BRACKISH WATER DESALINATION TECHNOLOGY
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Fundamental Research
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Silica Removal



10

Graphene Oxide 
Membranes

Bio-Inspired Membranes

GRAPHENE 
OXIDE/POLYMER 

MEMBRANES

BIO-INSPIRED ION-SELECTIVE ED 
MEMBRANES 

BIOMIMETIC 
MEMBRANE R&D 

100 AWARD
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Pilot Testing

LOW COST ARSENTIC 
TRATMENT FOR 
SMALL COMMUNITIES MEMBRANE TREATMENT 

OF SIDE-STREAM 
COOLING TOWER WATER 
FOR REDUCTION OF 
WATER USAGE

GRAPHENE 
OXIDE/POLYMER 

MEMBRANES

PRODUCED 
WATER PILOT 

SAN JUAN BASIN

ARSENIC PILOT 
DEMONSTRATION 

PROJECTS



At pH ~6, supersaturated silica solutions ( > 120 
ppm) are stable for ~ 200 hours, long enough to 
backwash membranes, or discharge blowdown.

Highly supersaturated silica 
solutions ( > 2000 ppm) can 
be made stable with low pH.

How to inexpensively make the pH 
adjustments that stabilize dissolved silica.

SILICA SCALE INHIBITION
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SANDIA AND SILICA REMOVAL



Sasan, Koroush, Patrick V. Brady, James L. Krumhansl, and Tina M. Nenoff. "Removal 
of dissolved silica from industrial waters using inorganic ion exchangers." Journal of 
Water Process Engineering 17 (2017): 117-123.

Stewart, Tom, May Nyman, and Susan J. Altman. "Coagulation 
chemistries for silica removal from cooling tower water." In Sandia 
Report SAND2011–0800. 2011.

Catechol
Keggin’s
Ion

NOVEL MATERIALS FOR SILICA REMOVAL
Silica:

Chloride
Ratio

% Silica 
Removed

Silica:
Sulfate
Ratio

% Silica 
Removed

1:1 99.0 1:1 99.0

1:5 98.8 1:5 97.0

1:10 98.5 1:10 95.8

1:15 97.9 1:15 95.2

1:20 97.6 1:20 94.8
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