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Conectando El Mundo Para Un Futuro Más Sostenible
Puertas De Entrada A Las Regiones De Necesidad
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Water Stress Is A Global Issue
“Ratio of Water Withdrawal to Supply”

(El Estrés Hidrico Es Un Problema Global)



Water Conflicts Have Been Around Since the Beginning
Pacific Institute Study (2019)

But In Texas, We Have Always Known:
Whiskey is for Drinking AND Water is for 
Fighting!!!

(Pero en Texas Siempre los Hemos Sabido:
El Whisky es Para Beber y el Agua Para 
Luchar!!!)

(Los Conflictos Por El Agua Han Exisitido Desde El Principio)



Courtesy IEEE Spectrum, July 2010

Energy – Water Nexus
A Global Context
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The Energy – Water – Carbon “Trifecta”
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Two Major Global Energy Transitions 

Have Occurred

Source: Energy Information Administration
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Our Challenge Is To Accelerate the Third!!



Global Electricity Production by Fuel Type

But Has It Changed Fast Enough????

The World Has Changed!!



Cómo Está Estados Unidos? 
Suficientemente Rapido???



Impacts of the “Nexus” Are Very Real Across The Globe

Southeast U.S. Drought Impact on
Nuclear Power Production (2008)

Heat Wave Impact on France 
Power Generation (2003)

• ~ 14, 000 deaths – mainly elderly in France
• Loss of 20% of hydro-generation capacity
• Loss of 7 to 15% of nuclear generation 

capacity for five weeks
• Large-scale load shedding AND shut off 

transmission to Italy
• Sharp increase of spot-market prices -

$1000 to $1500 / MWh for most critical 
days

• 24 Nuclear Reactors Shut Down or 
Significant Power Curtailment From Drought



Fukushima 
A Non-Traditional Tragic Link Between Water and Energyi



Energy Is Needed In Every Element of the 
Water Sector

En
er

gy

Energy Demand Varies Based On Element 
and Site Specific Conditions 



Growing Demand for Non-Traditional 
Water Resources 

• Desal increasing ~ 10% per year; Waste water reuse ~ 15% per year

Sources: EPA 2004, Water Reuse 2007, Mickley 2003; Einfeld 2007
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AND Accelerating!!
Conservation/Efficiency is Critical --- AND Cheap!
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Global Use of Desalination and Water Reuse



50,000 ac ft Annually (~ 61 M m3) 
CPS Energy Coal and Gas (4.3 GW) 

Reused Water – Increasing in Value
“Driving Our Energy Future” 

Palo Verde Nuclear Power Plants (3.7 GW)

101 K ac ft Annually (~ 124 M m3)
The Geysers (900 MW)

22 K ac ft Annually (~ 27 M m3)

Water Recycling Facility

Reused Water for Re-injection



Hydraulic Fracturing – Transformative and Water Intensive

Over 300,000 Fractured Wells Drilled Since 2000 In US Alone!
AND Accelerating!!

Hydraulic Fracturing Is Not New 
BUT Horizontal Drilling With “Fracing” IS!

Driving A Global LNG Natural Gas Market



Hydraulic Fracturing – Transformative and Water Intensive

• Waste Water Strategies Must Be Adopted That May 
Vary Over Life of Well

• Water Reuse is Still an Intended Option – But NOT 
Fully Viable Yet!!

Water Management Is A Significant Challenge!!

Three Main Water Types 
• Fracturing Fluid – Largely Freshwater: Nominally 2 to 5 

Million Gallons (~ 7 K to 19 K m3) Per Well
• Flowback Water – Largely Drilling/Fracturing Fluid and 

Some Formation Water Mixed With Oil and Gas –
Requires Treatment and Disposal

• Produced Water – Largely In Situ Formation Water (~90%) 
– Contains Salts, Metals, NORM, Other Contaminants –
Requires Treament and Disposal



Creando Un Mundo Más Sostenible

Con AmigosCon Amigos Que Se Convierten En Familia



Creando Un Mundo Más Sostenible

Ven A Rodar Con Nosotros!

MUCHAS GRACIAS!!!


