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Energy-Water Nexus Recent Policy/Budget ) e,
Developments
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SENATE SUBCOMMITTEE APPROVES FY2017 ENERGY & WATER
DEVELOPMENT APPROPRIATIONS BILL

WASHINGTON, D.C. - The Senate Appropriations Subcommittee on Energy and Water
Development. and Related Agencies today approved a $37.5 billion measure to fund U.S.
Department of Energy (DOE) programs and critical infrastructure projects administered by the
Ammy Corps of Engineers and Burean of Reclamation

AGEMDA

Wl ard Qpeiing Raivacks
ey bl The FY2017 Energy and Water Development Appropriations Bill, scheduled to be

considered by the full Senate Appropriations Committee on Thursday. represents a $355 million

Forazpam lreductors increase over the FY2016 enacted level and $261 million above the President’s budget request.

Soon e v sia “The bill provides added resources to strengthen the U.S. nuclear deterrence posture,

ensure nuclear stockpile readiness and safety. and prepare for existing and future nuclear threats
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Energy-Water in FY17
President’s Budget

October 2015 Secretary Moniz
Hosted Capstone Energy-Water

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

December 2015 White House
Hosted Energy-Water Event
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Sandia Water Security Mission Initiative Begins — 2000 B

Laboratories
? Water System CANARY Water ¢ ® Parker Hannifin
Water Security Vulnerability Monitoring Sensor
Assessment R&D 100 Commercialization

Desalination & Desalination Reverse Osmosis | Biomimetic Graphene Oxide
Mf starl Tf' ’otm nt Technology with Nanoparticle Membrane Membranes
AISERIEatiE Roadmap Biocide R&D 100
2005 2010 2015

Water Systems l Middle Rio Western States l San Juan Basin l
Decision Grande Decision Water for Power Climate Impacts
Modeling Model Study on Water Supply for energy
Thermoelectric ® Chemically Selective e Supercritical CO2
Power Silica Removal from Waterless Thermoelectric
Generation Cooling Water Power Generation

Energy Policy Act - Section 979 2006 DOE Energy-Water DOE 2014 E

“DOE to address energy-related Report to Congress OF 20 hergy

. s . Water Nexus Report
water issues (Sandia-led study)

National Policy Development 0 010 ;

Seven Energy-Water Energy-Water “Big Idea ”l
Congressional Sandia presents at DOE
GAO Reports Big Idea Summit I
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Water for Energy ) s,

FY16 Focused Strategic Investment -- Ensure US energy
production remains viable and cost effective by reducing
water dependencies and water impacts.

Identified Energy Water Research Opportunities in the
following areas

= Data Modeling and Analysis Water for Energy

=  Water treatment technologies for Desalination

= Concentrating Solar Power for Desalination




Data Modeling and Analysis

Research goal: Accelerate development and synthesis of

Sandia
r.h National
Laboratories

integrated toolsets and explore complex system dynamics at the

sub-regional scale.

= Research Need: Integrated assessment and decision support

models for energy and water Impact, Adaptation and A

Vulnerability (IAV) assessments. 1
= San Juan Case Study ) R :E’:

Grid Ceil Vagatation Coverage L )
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Water Treatment Technologies ) .

¢ Research goah Low-Carbon, Iow-energy, low-cost Biomimetic-based reverse osmosis membranes
desalination: DOE goal $.50/m3 — l o s ey
* Research need Y ¥

* Functional low pressure/high yield membranes g ' [pomm]
e Upscaling of lab-scale membranes swatches for : |

manufacturing
e Controlling silica scaling
* Developing selective salt precipitation
* What to do with water-treatment byproducts
* Current and previous work:

A

Pure water
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Synthatic pore
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Novel silica removal strategies

Silica Scale

Pilot demonstration of

.. cooling tower and produced
water treatment and arsenic

removal from drinking water.

% Graphene Oxide Membranes
7



i

Sandia National Laboratories

Sandia has been actively working in a broad range of water treatment technical challenges for over a decade
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Concentrating Solar Power for )
Desalination | |

Research Need:

= Hybridizing CSP with Desalination

=  Which thermal technology to use
= MD, MSF, MEE, or other.

= Direct Utilization, Novel technologies
For example direct-contact flash distillation usmg Sandia’s National Solar Thermal
molten salt is an untested technology that can provide I:;tf';ii‘l’i‘t"yt{)ﬁ';‘rﬁgw;?n”tf;”'y
desalination using existing heat-transfer and storage  united States.
media (molten salts). Salt water is added directly to
molten salt for flash distillation; if the composition of
salt gets too high, some can be bled off and cooled to
form solid bricks of salt, which can be transported
away and/or reused.

e Sandia’s molten-salt test loop can be used to investigate

novel desalination technologies using molten salt



Next Steps and Opportunities ) .
= DOE/Desal Hub $20M; Respond to anticipated RFI and Hub call

= Engagements and discussions for possible “Hub’ configurations;

-GE Global Research, David Moore

-AMO Director, Mark Johnson, Dev Shenoy,
-UT Austin: Benny Freeman s Ty TR TUrReTE R TS ane Preeen
-UTEP, Tom Davis, Malynda Cappellle
-EPRI, Richard Breckenridge
-LLNL, Doug Rotman, A.J. Simon
-LBNL, Ravi Prasher

-Rice University/Baker Institute, Linda Capuano

N
Gl NSSA

-Water Research Foundation, Rob Renner and
Beata Wright

15 Year History of Sandia’s Water Treatment Partnerships
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Sandia

Next Steps and Opportunities ) e

= QOpportunity DOE/SC/BER Regional Modeling Test Beds (3)
S10M total

= |AV Research

= -UT BEG; Michael Young, Bridget Scanlon
= -LANL, Andy Wolfsberg, Nan Sauer

= -NREL, Robin Newmark, Jordan Macknick
= UNM, Kerry Howe

Southwest Energy-Water Chall
JUNE 24, 2014

= ASU, John Sobo e

= Related new Start projects:
= DOE/SC/BER, SFA-Integrated Multi-Scale, Multi-Sector Modeling,
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IAMSs and IAV modeling

IAMs Draw from and Serve Other Climate Science Research

IAM

Human Systems

mm

Natural Earth Systems

Sea lce Coastal Carbon
Zones Cycle
Nitrogen
C YCle Hydro“;gv

Gridded GHG and SLS
Emissions, Land Use

Models and Data

Socioeconomic States,
Development Paths,
Multiple Stressors

Models and Data

Climate Modeling
and Research Include:

* Carbon cycle

* Atmospheric chemistry
* Oceans

e Climate

IAV Modeling and
Research Include:

* Energy

s Water

* Coastal zones
* Ecosystems

* Health
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CSP facility

Engine Test Facility |

Bl High-Flux Solar Simulator - Optics Lab
Concentrated
Photovoliaics

Regional
Test Facility

Sandia
National
Laboratories




Energy VWater Nexus
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The Landscape

. American Rivers

LOW IMPACT
‘ HYDROPOWER
INSTITUTE

IROLT

UNLIMITED

TheNature (* 4
Conservancy -

LAND &
ENVIRONMENT

S®UTHWEST

WER &

DOE brings unique capabilities and is
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leverage, and build on existing efforts
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