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Data, Modeling and Analysis

Engagement,
Policy Analysis,
and Decision
Support

Enhanced and interoperable tools
for understanding the multi-scale
dynamics of the integrated
energy-water system and

analyzing response options.

Key outcomes:

» Federated energy-
water data and
information system

» Robust projections,
analyses, and scenarios,
including extreme
events
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Dataset Examples
Water Availability Energy for Water

Agricultural Pumping  Agricultural Pumping
Unappropriated Surface Water  Unappropriated Groundwater Appropriated Water . Large-Scale Conveyance (Croundwater) (Surface Water)
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Municipal Wastewater Brackish Groundwater

Consumptive Demand miu-zusﬁ Drinking Water Municipal Wastewater All Water Services
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Integrated Multi-scale,
Multi-sector Modeling

Multiple
inter-
operable

tools  BELE: o
Many
different
scenarios .
uQ and
adaptation
analysis

Weather/
Climate

Goal: Predictive understanding of energy
system vulnerabilities and resilience for multiple

Water availability

* Hydropower

* Cooling water
(amount and
temperature)

Flooding
Storm Surge?
Wildfire?

Cold snaps?
Wind damage?

Heat Waves:

* Reduced power
plant capacity

* Reduced line
ratings

* Increased
cooling demand

climate, policy, & technology scenarios, with an
emphasis on the water-energy nexus

Electricity
Supply

Operations/

Rellablllty

- _
Buﬂdmg Energy

(Demand)

Other stresses:

* GHG emissions
(climate policy)

* Energy policy
(e.g. natural gas
exports)

* Technological
change

* Land use / land
cover change

* Resource
constraints




Initial Case Study: San Juan River

Framework that links natural and engineered
systems to evaluate climate vulnerabilities:

~ Baseline

= Multiple interdependent systems,
= Multiple interacting scales, and

= Multiple stakeholders.
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Deliveries

* Electric Power
* lIrrigation

* Instream Flows
* Compact Native

American



Hydropower and Source Optimization

Non-Market Values for Hydropower and Water Storage
Funding Source: Western Area Power Administration

Hydropower Optimization Toolset

. Power
Funding Source: DOE Storage Glen el
Elevation [ 602{a) targets can on Other penerating facilities
Recreation y €O, / GHG / Carbon offsets
/ ” \ Evaporation Dam Andiilary sernices
Demand
‘ Hydrologlc
Forecasting
Operations
Water demand | delvery req's
Beach habitat budding flows (BHBEs)
Status of Lake Mead
- LTEMP | ARernatves
Legdd J comgudt requirements
Seasonal I
. Syste{ns sa"_dla Downstream Other
Planning National Environmental Market Valuation
. Recreation Non Market Valuation
Laburaturles- Water De Agricultural production / costs

- Municpal & Industrul
- Local economies / employment
. Trituad and cultural impacts
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WECSIm

» Joint effort with NETL

» Analysis of opportunities to use saline aquifers for carbon
sequestration
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» Analysis considered

Aquifer storage capacity,

Location and production of CO,
Reservoir dynamics of injection,
Recovery and use of saline
water, and

System operation cost.
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Geographic Regions, Productivity Assumptions, and Target Bio-

Oil Feedstock Production Volumes for Scenario-Based Resource -~

Demand Implications Assessment of Algae Biofuels Scale-up

Midwest Scenario.
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Engagement, Policy Analysis,
and Decision Support

Advanced

Modeling, Technology

and Analysis




Integrated Planning mmsmss

Reliability Corporation Regions

Projected Future Thermoelectric Water Use
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International Energy and Water

Water Consumed in Energy Production

Mapped on Water Stress
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. A cross-cutting R&D program that
The B]_g Idea creates an integrated view of energy
and water systems, accounts for

regional heterogeneity, and enhances
security, resilience and competiveness

Regional
R&D Cluster

Regional
National R&D Cluster
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Data
. Advanced
Modeling, Technology
and Analysis

[
Engagement,
Policy Analysis,
and Decision
Support

Regional
R&D Cluster

Regional
R&D Cluster
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Regional Partnership

. Sandia

NATIONAL LABORATORY T
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Southwest & Rocky Mountain South
Water-Energy Nexus Alliance

DOE Pillars

September 2015
Status and Progress




Advanced Technology oS |

ACCELERATING IMPLEMENTATION Palicy Analysls,

and Decision

Support
. . Technology Technology Technology
Basic Science Demonstration Integration Commercialization
Advanced Materials Cooling Technology Energy and Co-product Demonstration Projects
Separations Science Alternative Fluids ecov?ry Technology Transfer and
Eiomass \[\/1Vater Treatment ; E&Te?.'_%gtléfq-ﬁgimeent Ear:\:l:qfrclﬁ e
ensors easurements an T o 1al-
P Water Systems Providing Biofuels

User Facilities Monitoring Grid Services o

Biomass Conversion International Markets

Technology Matchmaking
Environmental Implications Policy Analysis

Industry and Agency Partnering

Regional Techno/Economic Assessment

Leverage Existing Technology Investments
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BASIC DEMONSTRATION COMMERCIALIZATION
TECHNOLOGY READINESS LEVELS




