
The Energy-Water-Food Nexus: Risks and 
Opportunities for the Private Sector 

1 #USCCFnexus 

In Partnership With 

Sponsored by 

Hosted by 



U.S. Chamber of Commerce Foundation 

Energy-Food-Water Nexus Roundtable  

Matthew Swibel 

 Director, Corporate Sustainability 

April 17, 2015 

 

Lockheed Martin  
Advancing the Science of Citizenship 



3 

• 112,000 Employees; 56,000 Scientists/Engineers 

• $45.6 billion in sales; 98% from government customers 

• #1 Aerospace & Defense firm on DJSI World Index 

Engineering a Better Tomorrow 
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Stakeholders See Nexus Outcomes 

Source: Strategy Dynamics Global Ltd 

Competition 

for Talent  

Distributed 

Everything: 

Mobility 

Financial and 

Economic 

Uncertainty 

Resource Wars 
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Cybercontrols 

& Cyberwars 
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Smart Machines 

Reshaping Work  

Redefining 

Value: 

Personalized 

Technology 

Breakthroughs 

Social 

Everything 

Business: 

From Profit to 

Purpose  

Innovation Formula: Ideation + Investigation + Implementation 
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In Practice: The Tides of Spring 

Technology: Active rotor pitch so blades 

will tilt and angle to the direction of the 

tides to maximize electricity production. 

 

Business Model: Subcontractor to 

Singapore-based company with 

development rights let by non-US 

governments. 

 

Stakeholders: Global investors, 

provincial governments, biodiversity 

1.5MW AR1500 Turbine 

Nexus Calls for Systems Thinking to Meet Systemic Challenges 
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The Energy-Water Nexus Toolkit Offers: 
• Overview of the Energy-Water Nexus 

 

• Possible Nexus Risks to businesses 

 

• Practical Solutions to Nexus Problems 

 

• The importance of company Executive, CSR, and Operations teams 

to work together 

 

• Over 30 Resources and Case Studies for businesses to use Nexus 

resources more efficiently, showcase their results, and have better 

communications on goals surrounding the Nexus 

#USCCFnexus 



Lockheed Martin 

  

Case Study 

 

 

 

 

 
uschamberfoundation.org 

#USCCFnexus 
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Innovative Multi-Stakeholder 

Collaboration to Drive Effectiveness 

and Impact 
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DEFINITIONS AND CAUTIONARY NOTE 

Resources: Our use of the term “resources” in this announcement includes quantities of oil and gas not yet classified as Securities and Exchange Commission of the United 

States ("SEC") proved oil and gas reserves or SEC proven mining reserves.  Resources are consistent with the Society of Petroleum Engineers 2P and 2C definitions. 

 

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this announcement "Shell", "Shell Group" and "Royal Dutch 

Shell" are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words "we", "us" and "our" are 

also used to refer to subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is served by identifying the particular 

company or companies. "Subsidiaries", "Shell subsidiaries" and "Shell companies" as used in this announcement refer to companies in which Shell either directly or 

indirectly has control, by having either a majority of the voting rights or the right to exercise a controlling influence. The companies in which Shell has significant influence 

but not control are referred to as "associated companies" or "associates" and companies in which Shell has joint control are referred to as "jointly controlled entities". In this 

announcement, associates and jointly controlled entities are also referred to as "equity-accounted investments". The term "Shell interest" is used for convenience to indicate 

the direct and/or indirect (for example, through our 23 per cent shareholding in Woodside Petroleum Ltd.) ownership interest held by Shell in a venture, partnership or 

company, after exclusion of all third-party interest. 

 

This announcement contains forward looking statements concerning the financial condition, results of operations and businesses of Shell and the Shell Group. All 

statements other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future 

expectations that are based on management's current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual 

results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements 

concerning the potential exposure of Shell and the Shell Group to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, 

projections and assumptions. These forward looking statements are identified by their use of terms and phrases such as "anticipate", "believe", "could", "estimate", "expect", 

"goals", "intend", "may", "objectives", "outlook", "plan", "probably", "project", "risks", "seek", "should", "target", "will" and similar terms and phrases. There are a number of 

factors that could affect the future operations of Shell and the Shell Group and could cause those results to differ materially from those expressed in the forward looking 

statements included in this announcement, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell's products; (c) 

currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) 

risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of 

doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures 

addressing climate change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and 

renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; 

and (m) changes in trading conditions. All forward looking statements contained in this announcement are expressly qualified in their entirety by the cautionary statements 

contained or referred to in this section. Readers should not place undue reliance on forward looking statements. Additional factors that may affect future results are 

contained in Shell's 20-F for the year ended 31 December 2014 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the 

reader.  Each forward looking statement speaks only as of the date of this announcement, Apr 17, 2015. Neither Shell nor any of its subsidiaries nor the Shell Group 

undertake any obligation to publicly update or revise any forward looking statement as a result of new information, future events or other information. In light of these risks, 

results could differ materially from those stated, implied or inferred from the forward looking statements contained in this announcement. 

 

Shell may have used certain terms, such as resources, in this announcement that the SEC strictly prohibits Shell from including in its filings with the SEC.  U.S. investors 

are urged to consider closely the disclosure in Shell's Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain these forms from the 

SEC by calling 1-800-SEC-0330. 
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OUR CONTRIBUTION TO A SUSTAINABLE ENERGY 

FUTURE  

What we are doing today to 
contribute to a sustainable 
energy future 
 

Produce more natural gas to 
replace coal in power 
generation 
 
Focus on sustainable 
biofuels 
 
Help to develop carbon 
capture and storage 
technology 
 
Work to make our own 
operations more energy 
efficient and help our 
customers do the same 
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THE NEW ENERGY FUTURE BY 2050 

Rising energy demand, supply pressure, climate change 

9 billion 

people, 75% 

living in 

cities  

 

(2 billion 

more than 

today) 

2 billion 

vehicles  

 

 

(800 million 

at the 

moment) 

Many 

millions of 

people will 

rise out of 

energy 

poverty;  

with higher 

living 

standards 

energy use 

rises 

Energy 

demand could 

double from 

its level 

in 2000.. 

.. while CO2 

emissions 

must be half 

today’s to 

avoid serious 

climate change 

Twice as 

efficient, 

using half 

the energy to 

produce 

each dollar 

of wealth 

3 times more 

energy from 

renewable 

sources 



THE NEXUS – FOOD, WATER, AND ENERGY 

16 4/17/2015 

ENERGY is needed to clean 
and transport water 
 
 

WATER is needed to 
generate energy 

FOOD transports (virtual) water 

WATER is needed to 
grow food 

ENERGY is needed to 
produce food 

FOOD can be used to produce 
energy 

WATER 
+30% DEMAND 
By 2030  

FOOD 
+50% DEMAND 
By 2030 
 
 
 

ENERGY 
+40% DEMAND 
By 2030 
 
 
 



NEW LENSES ON 

A NEW LENS SCENARIOS 

SUPPLEMENT 

FUTURE CITIES 



Urban and rural world energy consumption 

URBAN POPULATION AND ENERGY GROWTH 

Source: Booz & Company analysis 

2010 

2040 

0 2 4 6 8 10 12 14 16 18 20 

66% 34% 

79% 21% 

BILLION TONNES OF OIL EQUIVALENT (BTOE/YEAR) 

URBAN 

RURAL 



HOUSTON FLOWS 

Shell is an active corporate partner in the city of Houston 

with greater than 10,000 employees, four office locations 

and a refinery 

Transportation of people, goods and services in Greater 

Houston Area account for over 40% of Houston’s GHG 

emissions 

Shell can gain “nested value” (people, company, city) by 

actively seeking scalable mobility solutions in Houston and 

other cities  
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HOUSTON FLOWS 
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WORKING COLLABORATIVELY WITH COMMUNITIES 
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WORKING COLLABORATIVELY WITHIN INDUSTRY  
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WORKING COLLABORATIVELY WITH CIVIL SOCIETY 
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URBAN NEXUS: DETROIT 
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Global Water Usage Fact Sheet1 

      According to UN-Water: 

• Global water withdrawals to increase 55% by  

    2050 

 

• Over 1.4 billion people live in river basins 

  where use exceeds recharge 

 

• Over 80% of wastewater is not collected or treated 

 

• On average, a single person’s daily water 

requirements: 

 Less than 1 gallon for drinking 

 5-15 gallons for basic needs (bathing, cleaning, laundry) 

 500-1500 gallons to produce daily food needs 
1. http://www.unwater.org/statistics/en/ 
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How Much Energy Does the Water Industry Use? 

• Drinking water and wastewater 

consume: 

 4% of domestic electricity1 

 7% of worldwide energy2 

 

• $4 billion spent annually in U.S. 

     in the water sector on energy 

 

• “Running the hot water faucet for 

5 minutes uses about the same 

amount of energy as burning a 60-

watt bulb for 14 hours.”3 

 

 

 

 

 
 

 

 
 

 

1. "Strategies for Saving Energy at Public Water Systems“ (US EPA, 2013) 

2. The Connection: Water Supply and Energy Reserves (Dr. Allan R. Hoffman. USDOE) 

3. USEPA 
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Why Does it Take So Much Electricity to Pump Water? 

WATER IS HEAVY!  Water utilities deliver A TON of 

water to each residence every day 
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Pump Efficiency 

• Pumps wear and become less hydraulically efficient, so more 

power is required to deliver the same volume of water 

 

• 80-90% of total water treatment  

     plant energy is used for pumping 

 

• Average pump efficiency is 

     approximately 55% 

 

• If every water utility improved their water pump/motor 

     efficiency from 55% to the optimal efficiency of 80%, it would 

     save enough electricity to light up Chicago for over two years 
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Each person uses 

38.3 gallons per day 

 

Each person uses 

61.9 gallons per day 

 

Efficient Fixtures have reduced water usage, and there 

is still large opportunity for further gains  

Efficient Household Today Non-conserving Household in 1990 

Decline in Indoor 

Usage = 39% 
Source: Handbook of Water Use and Conservation, Amy Vickers, May 2001 modified to include Regulatory Standards from the New Direction for Energy Independence, National Security, and Consumer 

Protection Act’’ of 2007 (H.R. 3221) which will become effective in 2010 and 2011 affecting the typical usage rates for dishwashers and clothes washers respectively. 
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• Install new water saving fixtures and 

appliances that meet USEPA WaterSense 

flow limits 

• Customer Education 

• Optimize / reduce customer irrigation 

 

 

EPA’s WaterSense Program Has Helped Drive Water 

Efficiency Gains 
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Buried Infrastructure - The Challenge of Leaky Pipes 

 

• In the US, approximately seven billion gallons of treated 

drinking water are “lost” each day due to system leaks (16% of 

nation’s total) 

 Source: American Society of Civil Engineering: 2009 Infrastructure Report Card 

 

• Leaks represent a loss of potable water with  

     costs for chemicals, power, repairs, and wear  

     on the pumping and process equipment 

 

• Leaks can be reduced by employing the latest  

     technologies to repair small leaks before they 

     become major problems  
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Leak Detection Using Continuous Acoustic Monitoring 

• Helps pinpoint leaks in buried 

water pipes before they surface 

• Read by mobile radio or 

Advanced Metering 

Infrastructure (AMI) System 

• Continuously records sound of 

water flow near the device 

 

 

 

 

 
Sensor Fits 

into Hydrant 

Cap 



Smart Meters 

• Provides on-demand information 

about water usage and bills to both 

customer and provider 

 

• Increases accuracy of usage  

     data 

 

• Can detect leaks and water  

     main breaks 
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Smart Irrigation 

• Run-time based on soil type and the plant’s water needs 

     rather than a schedule 

 

• Two types: 

 Weather-based 

 Soil probe 

 

• Greatest savings 

     when used in 

     conjunction with 

     drip irrigation 

 

37 

Signal Provider 

Network 

Server 

Receiver 

Irrigation  

Controller 

Sprinkler System 

Existing Wireless 

Paging System 



ENBALA- Smart Grid and Regulation Service 

• Balances electric supply and demand by “micro-controlling” 
energy use at water plants 

 

• Treated water can be stored so water utilities  have the flexibility 

to assist in managing electricity peaks  
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• Promotes growth of 

microorganisms that are able 

to remove nitrogen and 

phosphorus in wastewater  

 

• NPXpress is able to produce 

high quality treated effluent 

while using much less 

oxygen and carbon source  

 

• Aeration energy 

consumption at the 

wastewater treatment plants  

reduced up to 50% 

Innovation in Wastewater:  NPXpress 

American Water’s Patented Wastewater Technology 
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Water Reuse 

40 

Localized wastewater 

treatment and recycling 

system supplies recycle 

water to 293 apartments at 

Solaire (NYC Battery Park) 

• Urban reuse 
 Irrigation of parks, highway medians, golf 

courses, etc. 

 Commercial uses such as vehicle washing, 

window washing, etc. 

 Fire protection 

 Dust control and concrete production 

 Toilet and urinal flushing 

• Groundwater recharge 

• Industrial reuse 
 Cooling, boiler make up water, industrial 

process water 

• Agricultural reuse 

• Environmental and recreational 
 To create, restore, and/or enhance wetlands 

 Recreational and aesthetic impoundments 

 

 

• Gillette Stadium, the home of the New England Patriots, treats 

recycled wastewater from the stadium and offices, saving 250,000 

gallons of water for every major event 
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Anthem Water Campus – Anthem, Arizona 

http://206.173.89.48/youngteamhomes_com/section_110037/anth

em%20004.jpg 

• Treated wastewater discharge is 

recycled as irrigation water for 

nearby golf courses and common 

lawn areas 

 

• During spring & summer, nearly all 

wastewater discharge is recycled 

 

• During winter months, water not 

used for irrigation is directed to 

groundwater recharge facility 

 



Floating Solar Array on Water Supply Reservoir 
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• Floating solar panels rise & fall 

with reservoir level 

 

• Makes use of available property 

 

• Reduces reservoir evaporation 

 

• Reduces algae growth 

 
 

Canoe Brook WTP, Short Hills NJ 
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Beneficial Use of Treatment Plant Residuals 

• Treatment plant residuals can be put to 

beneficial use rather than sent to landfills 

 Reduces cost by 10-70% 

 Conserves landfill capacity 

 Reduces trucking of waste material 

 

• Residuals can be utilized as: 

 Soil enhancers and conditioners 

 Improves moisture retention 

 Re-vegetation 

 Cement or brick manufacturing 

 Composting 

 Road sub grade 

 

 
VT AWWARF study 



Closing Thoughts 

“There is energy embedded in each drop of water, 

there is water embedded in each joule of energy, and 

there is water embedded in each calorie of food.”  

                                                          -US Chamber of Commerce 

 

Technology has and will continue to have the ability to 

increase productivity, but, it must be coordinated with: 

• Education 

• Capital investment  

• Upgraded infrastructure 

• Regulatory and public policy 
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THANK YOU! 

Gary Naumick 

Senior Director of Engineering 

American Water 

 

gary.naumick@amwater.com 

 

856.727.6111 
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Photo 2 

5.51” x 10.31” 

Position 

x: 8.53”, y: .18” 

 

 

Photo 1 

4.2” x 10.31” 

Position 

x: 4.36”, y: .18” 

 

The Energy-

Water-Food 

Nexus: 

 
Innovations in 

Resilient 

Resource 

Management 

 

 

 

 
Marielle Weikel 
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Our Vision  
a world where people value a healthy prosperous 

world in which societies are forever committed to 

caring for and valuing nature for the long-term 

benefit of people and all life on Earth.  

 

Our Mission  
building upon a strong foundation of science, 

partnership and field demonstration, CI 

empowers societies to responsibly and 

sustainably care for nature for the well-being of 

humanity.  
 

 

Conservation International 
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CI launched the Center for Environmental 

Leadership in Business (CELB) in 2000. 

   

CELB works with the private sector to 

innovate, demonstrate and share examples 

of environmental leadership across multiple 

industries. 

 

CELB prioritizes engagement with global 

companies in sectors—including energy and 

food—with high potential for impacts on 

natural resources, as well as opportunities to 

partner in conservation and catalyze sector 

transformation. 

 

 

 

 
 

CI’s Center for Environmental 

Leadership in Business 



• Reduced risk 

• Improved productivity 

• Enhanced brand and reputation 

The Nexus Business Case 

Nature Underpins 

Delivery 



CI – Starbucks 

 

https://www.youtube.com/watch?v=DaG10sqw9fk 

https://www.youtube.com/watch?v=DaG10sqw9fk
https://www.youtube.com/watch?v=DaG10sqw9fk


CI – Starbucks: 

100% Ethically Sourced Coffee 
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• Global partnership. In 2014, CI and 

Chevron launched a five-year strategic 

partnership to advance science, tools 

and practices for managing ecological 

and related social risks in the 

development and production of energy 

resources. 

• Integrated Biodiversity Assessment 

Tool. Developed freshwater 

enhancements to help better assess 

potential site-level risks to freshwater 

biodiversity and ecosystems. 

CI - Chevron 



CI - Chevron 



 

• Nexus thinking – including the dimension of nature – can enhance a 

company’s proactive risk identification and resilience. 

 

• Facilitating cross-functional collaboration within companies is key to 

applying the nexus approach. 

 

• Innovations in science and technology are strengthening collective 

capacity to take a more integrated, nexus approach to managing 

environmental impacts and opportunities. 

 

• Partnerships are critical – between companies, NGOs, governments, 

and communities – to addressing nexus challenges. 

Key Takeaways 



Thank you 
 

Marielle Canter Weikel 

Senior Director, Responsible Mining & Energy 

mweikel@conservation.org  

 

 

mailto:mweikel@conservation.org
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