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Todayôs Objectives

üUnderstanding the ñenergy-water nexusò

üNeed for a definition

üHistory of ñenergy-water nexusò

üUnderstanding federal agency responses

üDOE and other agencies involved

üExamples of nexus points, perspectives and agencies

üHow to engage the agency stakeholders and THEIR 

stakeholders

üFocusing on the mission of the individual agencies

üRecognizing the existing positive steps taken

üDrivers for ïand challenges to -- interagency 

communication/coordination/collaboration

üMust show NATIONAL PRIORITIES ïRAISE THE DIALOGUE



Source: Electric Power Research 
Institute

What is EWN and Why Integrated Approach

ü Multiple 
nexus points

ü Each with 
stakeholders  
and agencies

ü Shared 
resource 
with water 
and energy 
stakeholders

ü How to make 
the issue 
NATIONAL 
and LOCAL

Water for energy, energy for water

AND Planning/Management of Resources (rivers, power

capacity, energy reserves é and funding/facilities)



Agricultural Challenges

and Opportunities

Low-Head Dams/Micro Hydro

- Irrigation District Income Potential 

- Institutional/Licensing Challenges

Å Cellulosic/Waste Crops

Å Algae (and fisheries), 

Forests (USFS)

Å Methane Capture

Å Carbon Capture
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(GW & SW)

NOT JUST ETHANOL 

FROM IRRIGATED CORN

Agencies: USDA/State Ag, USBR/Irr Dists, FERC

Catôs theory on rural internet, 

ag-urban transfers, and energy use

THINK ECONOMIC 

DEVELOPMENT



History of Energy-Water Nexus

üOrigin: lab review of energy issues 6-7 yrs ago

üEnergy Policy Act of 2005 

üdirected the USDOE to develop an Energy and 

Water program to include ñresearch, development, 

demonstration, and commercial applicationò to 

energy for water, water for energy, 

AND assess existing R&D programs

üReport to Congress 12/06 and 

Roadmapping meetings 2005-2006

üDOE HQ

üñwe are not a water agencyò

üTestimony to Congress

(laundry list)

üStrategy report still in review

üñwe are not a policy agency

- R&D focusò (clean energy econ?)

üSymposia 2009+2010, GWPC report

www.sandia.gov/energy-water/

http://www.sandia.gov/energy-water/
http://www.sandia.gov/energy-water/
http://www.sandia.gov/energy-water/
http://www.sandia.gov/energy-water/


Understanding DOE

DOE Offices:

ü Office of Policy & International Affairs

ü Office of Energy Efficiency & Renewable Energy 

(EERE)

ü Office of Fossil Energy

ü Office of Nuclear Energy

ü Office of Environmental Management

ü Office of Electricity Delivery & Energy Reliability

ü Office of Science

ü National Nuclear Security Administration

National Energy Labs:

Under contract with USDOE

Generally report to various offices

NOT agencies, NOT policy making

PLUS (Report to 

Secretary):

-Power 

Administrations

-Energy 

Information 

Administration

-Advanced 

Research Projects 

Agency ïEnergy 

(ARPA-E) 



üRecommended by NAS in 2006, created by 
America Creating Opportunities to Meaningfully 
Promote Excellence in Technology (America 
COMPETES) Act in 2007

üHigh risk ñout-of-the-boxò transformational 
energy research (game changers) (like DARPA)

üEnergy from WW/net zero energy explored 
in 2010 with Mark Shannon
üMake a research AND economic case for FOA

üñFellowò now reviewing options for W+E

üCurrent funding
üNanoasis:  carbon nanotube desal membranes

ü$130MM announced for 4th round funding: focus on 
rare earth alternatives, breakthroughs in biofuels, 
thermal storage, grid controls, solar power electronics

Advanced Research Projects Agency (ARPA-E)



Counting What Counts: 

EIA, CEC, USGS, EO13514
ü Energy agency working 

in support of water

ü STEP ONE: MEASURE 
(BASELINE + CHANGES)

ü CA: 19% electricity 
and 33% natural 
gas used for water

ü Energy demands 
AND energy 
generation in large 
water projects, 
technologies 

ü CONVERSION 
FACTORS:  Water 
use expressed as 
energy demand, 
energy cost, 
emissions

ü Demos, Tech Asst.

DIFFERENT APPROACHES

ü CEC: Entire cycle of water use: extract, 

convey, treat, distribute, END USE, collect, 

treat, dispose of water

ü National estimate is 3%, projected to double 

to 6% (treatment/regs) BUT only pumping 

and treatment.

ü EIA vs USGS on cooling water consumptive 

use ïhow to count water in whole system



Agency Focus at DOE: 

Shifting to Lower Water Use in Energy 

ü Shift from sub-critical pulverized coal plant to more advance 
cleaner coal technologies, such as Integrated Gasification 
Combined Cycle (IGCC) to create syngas ïwater demand 
reduced by 40%

ü Expand use of natural gas ïreduces water demand by 60%

ü Shift from wet recirculating systems to advanced cooling 
technologies (dry/wet-dry hybrid) 
ïdemand significantly reduced
- address constraints on power plant siting/operations 

ü Shift to PV solar and wind ïminimal water use (20% wind by 
2030 reduces water consumption by 17%)

ü Shift from fresh surface and ground water to 
non-traditional sources

ü Buy-in needed - consistent with budget allocations???



üAll indicators suggest the need for effective climate resilient 
technologies and practices:

ü Improved Models:  Need for better climate science and 
predictive models to project impacts.

üBetter Technology: Need to develop and deploy cost 
effective climate resilient energy- and water efficient 
technologies.

ü Incentivize Early Action: Need to remove the barriers.

üEffective Integration: Need to integrate considerations of 
water use into existing programs and planning processes.

üBuild Public Awareness:  Educate the public on more 
efficient energy and water use practices.

Agency Focus at DOE: 

Shifting to Lower Water Use in Energy 



Agency Focus at EPA (DW sector focus):

Energy Efficiency, Water Use, Energy Impacts

ü Publicly owned treatment works (POTW) energy efficiency

ü Research for net zero energy WWTP

ü Anaerobic /anoxic treatment, biosolids to syngas or 

fuel, microbial fuel cell designs, algae for 

wastewater treatment & energy production, 

Improved combined heat & power technologies

ü Develop desalination technology that is energy neutral and 

prevents groundwater contamination from brine disposal

ü Water demand management strategies

ü Industry methods/benchmarking to reduce water 

demand

ü Life Cycle Analysis of water/energy consumption

ü Water supply management strategies

ü Develop Water Reuse technologies and cradle to 

cradle water management.

ü Improve efficiency of water flow back recycling 

technologies

ü Groundwater protection/underground injection control

ü CO2 Sequestration, hydraulic fracturing

Breakdown of Electricity Costs at Drinking Water Utilities
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Agency Focus at Interior:

Renewables, Western Issues, Lands/Oceans &Leases

New Energy Frontier: 

Å Department Performance Goal of a 

9000 MW incorporating renewable 

capacity on Interior lands by 2011

WaterSMART (Sustain and Manage 

Americaôs Resources for Tomorrow)

Å Challenge grants

Å Reclaimed water projects (under the 

USBR ñTitle XVIò program)

Å USBR reservoirs for both water 

supply and hydropower (w/COE)

Å USGS Water Census (1st national 

inventory in 30+ years)

Å Microhydro w/FERC

Landed agencies:

Å Energy leases (fed land, cont shelf)

Å ñSustainabilityò ïEO13514



General Services Administration (GSA) 

and EO13514 (federal agencies)

ü Federal Leadership in Environmental, Energy and 
Economic Performance (Executive Order 13514)
Signed October 5, 2009 by President Obama

ü ñGreening the Federal Houseò

ü SSSPs released 9/9/10 ROI to prioritize 
sustainability and meet energy, water, and 
waste reduction targets. 

ü GSAôs ñmoonshotò = Zero 
ENVIRONMENTAL Footprint 
(Shift from Zero ENERGY footprint)
Applies to all agencies, all functions, all facilities

ü GSA describes feds as ña fulcrum that can 
leverage its massive buying power to impact the 
governmentôs environmental footprint.ò

ü Creating markets, providing demonstration 
projects; behavioral changes

ü Facility budgets already accounted for

ü Opportunities for public-private partnerships 
(new approach to ESCO model)



Congress and Agency Silos

ü Congressional committees + division of 
authorization/appropriation for W+E 
agencies

ü Many pieces of legislation dealing with 
aspects of W+E

ü Research and Coordination

ü Studies and Data

ü Incentives and Technical Assistance

ü Regulation

ü What to do in Congress with no money?

ü Streamlining of permitting

ü Authorization/clarification of mission

ü Programs funded with offsets (tricky)

ü Agency response 
ïinfighting or leveraging?

ü ñLeaky Silosò ïinter AND intra-agency



Global Security and Climate Change

What is the ñclimate change tipping pointò

Å Manage the unavoidable

Å avoid the unmanageable

Interagency Climate Change Adaptation 

Committee ïWater Workgroup

- ñhomeò for water-energy dialogues

- Coordination on data/models (Circ. 1331)

ñClimate Change Sectorò ïesp. on 

international stage, resistance to idea of 

water-energy-global security links (WASH)



Integrated Water-Energy Planning

and DOD/USACE/IWR

Coordination on data and modeling

- SWAQ (non-policy)

- Interagency CC Committee

- IWRSS (NOAA in Huntington)

USACE Activities

- History of integrated water planning, 

multicriteria decision analysis

- Principles and Guidelines 

(Principles and Requirements) ïfor 

federal water projects, model for all 

large water projects, combining 

econ and ecol (also NEPA/CEQ/EPA)

- Understanding state planning efforts 

in water

- www.building-collaboration-for-

water.org

- Most states ID energy as issue

- Similar role in convening, tech asst

Reservoirs

DOD -- Tether of oil (and water), Green

Water needs to invite energy to the 

table as a partner in planning

http://www.building-collaboration-for-water.org/
http://www.building-collaboration-for-water.org/
http://www.building-collaboration-for-water.org/
http://www.building-collaboration-for-water.org/
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