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 Many major groundwater 
aquifers seeing reductions in 
water quality and yield

 Little increase in surface water 
storage capacity since 1980

 Concerns over climate impacts on 
surface water supplies

(Shannon 2007)

(GAO, 2014)

U.S. Water Stress is Growing



[USGS]

Water Withdrawal Trends



Energy-Water Nexus
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139 billion gallons 
per day, freshwater 
for thermoelectric
power generation

Source: Energy, U. S. Department of Energy (2014), The Water-Energy Nexus: Challenges and Opportunities.
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water.sandia.gov



DM Slide
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SPOT – Sensor placement optimization tool
Optimize sensor placement locations in the network 
to minimize impact. (2008 Edelman Prize, 2008 COIN-
OR Cup, used to place sensor in 4 US cities)

CANARY – Real time event detection
Event detection algorithms for online sensors, alerts 
water utilities if water quality becomes anomalous. 
(2010 R&D100 Award, running at Metropolitan Water 
District of Southern California, and on the Singapore 
national system)

WNTR – Water Network Tool for Resilience
Simulate and analyze water distribution networks 
under disaster scenarios. (Release October 2016 on 
the USEPA GitHub site)

Sandia Water Security Software
Sandia has developed a wide range of simulation and optimization software tools to 
improve security and resilience of water distribution networks.  These tools include:
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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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Efforts to Accelerate Brackish Water Desalination 
Technology Development

Brackish Groundwater National Desalination Research Facility 
(BGNDRF)  Alamogordo, NM

Clients:
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Fundamental Research
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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
COAGULATION 
CHEMISTRIES FOR 
SILICA REMOVAL 
FROM COOLING 
TOWER WATER

Silica Removal
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MICRO-MIXERS FOR 
MITIGATING 
MEMBRANE FOULING

BIOFOULING RESISTANT 
CERAGENIN-MODIFIED 
WATER TREATMENT 
MEMBRANES

BIOMIMETIC 
MEMBRANE R&D 

100 AWARD
Bio-inspired Ion-

Selective ED Membranes

Mitigation of Biofouling

Bio-Inspired Membranes
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Pilot Testing
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COAGULATION 
CHEMISTRIES FOR 
SILICA REMOVAL 
FROM COOLING 
TOWER WATER

PRODUCED 
WATER PILOT 

SAN JUAN BASIN

GRAPHENE 
OXIDE/POLYMER 

MEMBRANES

ARSENIC PILOT 
DEMONSTRATION 

PROJECTS

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

LOW COST ARSENTIC 
TRATMENT FOR 
SMALL COMMUNITIES
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Energy-Water Nexus Policy/Budget Developments

October 2015 Secretary Moniz Hosted 
Capstone Energy-Water Roundtable

December 2015 White House Hosted 
Energy-Water Event

Energy-Water in FY17 
President’s Budget Request -

$96M

FY17 Energy & Water Appropriations
(Senate Passed 5/12/16) 

June 2014
DOE Water-Energy
Technology Team

Publishes
Water-Energy Report
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