Senate Energy and Natural Resources Committee

March 10, 2009

Written Testimony of

Stephen Bolze, President and Chief Executive Officer, 

Power & Water, GE Energy 
Mr. Chairman and members of the Committee, my name is Steve Bolze and I am the president and CEO of GE Energy’s Power & Water business.

It is a pleasure to appear before your committee today to discuss a critically important but often overlooked issue - the use of water in the energy sector.

If I could leave the committee with only two thoughts it would be these. First, 45% of all fresh water withdrawals in the United States are used by industry. Second, through the leadership of this Committee and your colleagues, that percentage can and should decrease - especially through the establishment of incentives that reduce the capital cost of installing water management equipment, similar to those that Congress has provided for the deployment of renewable energy technologies. 

You have already witnessed the success of your policies in catapulting the United States into a world leader in wind generation. Similar actions are needed and possible to set us on a path to leadership in the area of water reuse.

GE has long recognized the connection between energy and water.  In fact, in 2008 we integrated GE’s water and power generation businesses to better meet customer needs and address significant global challenges.  GE Power & Water is a global leader with more than 100 years of industry experience.  Our global team of more than 30,000 employees operates in 140 countries around the world, and had 2008 revenues of $23 billion.  As the following chart shows, GE Power & Water offers a diverse portfolio of products and services including renewable energy technologies such as wind, solar, and biomass, and fossil power generation, gasification, nuclear, oil & gas, water, transmission, and smart meters.  
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I appreciate the opportunity to be here today to offer GE’s support for the Energy and Water Integration Act of 2009.    We believe that it would be valuable for the National Academy of Sciences to conduct a study on how the development of energy affects our nation’s water supplies.  In addition, we believe it would be beneficial for the federal government to identify best available technologies to minimize the use of water in the production of electricity.  We believe that there are significant energy and water savings to be gained in the area.

The Energy-Water Nexus
Although energy gets a tremendous amount of attention, it seems like many people take clean water for granted.  Perhaps that is because they have never been in a situation where quality water was not available when and where needed.  The simple reality is that we need water for everything. 

Water is not only the lifeblood for humans, but it’s also the lifeblood of industry.  In fact, it could be said our economy runs on water.  Unfortunately, water demand already exceeds supply in many parts of the world.  And, as the world’s population continues to grow at an unprecedented rate, many more areas are expected to experience this imbalance in the near future
.   
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The situation is no different here in the United States, where most states expect water shortages during the next decade.

Energy and water are co-dependent.  In simplest terms, energy is required for making water and water is required in the production of energy.  Globally, the demand for both of these crucial resources is projected to grow at an alarming pace, with energy demand doubling
 and water demand tripling
 in the next 20 years, as shown in the figure below. 

[image: image3.wmf] 

 

eco

magination is a commitment to

Double our research investment… to $1.5B

More ecomagination products… $20B target

Reducing greenhouse gas emissions.. By 30%

Reduce water consumption by 20% by 2012

Keep the public informed


As we prepare to meet the future electricity demands here in the U.S., it is estimated that water demands related to electricity production will almost triple from 1995 consumption levels.  In addition, the deployment of technologies to meet expected carbon emission requirements will increase water consumption by an additional 1-2 billion gallons per day.

Importantly, it is estimated that 45% of freshwater withdrawals in the United States is used for industrial purposes.”
   And nearly 90% of all industrial water – or 39% of all freshwater withdrawals -- is used for the generation of power.
  Although power generation facilities in the United States today withdraw 136 billion gallons per day (GPD), they only consume 4 billion GPD (lost through evaporation, etc.).  The vast majority of the water is used for once-through cooling water applications, and then returned to the receiving stream.  Once-through cooling, however, consumes large amounts of energy to pump the water, and it also elevates the temperature of the receiving stream.
  It is often less expensive to pull water from a river or the ground than it is to reuse it.
  In addition, many power plants in the United States use potable water from municipal systems to meet their cooling and other needs.
  This places strains on community systems. If the cooling water needs could be met with reused wastewater, however, significant benefits would result.
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Power plant water uses


The following chart shows how water-intensive it is to produce electricity in a representative steam turbine plant.  Water is required for virtually every aspect of producing electricity.  An average 1,000 megawatt power plant – like the one pictured here – requires more than 5 million gallons of water per day.
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And, not surprisingly, it’s not just inside the power plant where tremendous quantities of water are used in connection with the production of energy.  The water intensive process begins with the production of oil.  We understand from some of our customers who are major oil companies that they consume an estimated 7 to 10 barrels of water to process one barrel of crude oil from the well to the gas pump.
  Some oil recovery processes are particularly water-intensive, including Steam Assisted Gravity Drainage (SAGD), which uses 30-40 barrels of water to produce one barrel of oil.
 

In many cases, the impaired wastewater from these processes is injected into deep wells, completely removing it from the hydrological cycle. Today, the US will consume over 20 million barrels of crude oil and petroleum products
, which will require 6 billion gallons of water to produce.
 Technologies are available today that can enable oil producers to reuse water many times over, greatly reducing water demand and protecting the environment, but they need the incentives to drive the right behavior.

The good news is that technology advances in both power generation and water treatment are reducing the amount of water necessary to produce electricity. A recent EPRI study states that “the larger the shift from coal and nuclear to natural gas, the greater decrease in water consumption for power generation (possibly as much as a 50% drop relative to the base case and a 35% drop relative to today’s use)”. This report also emphasizes that “water availability can constrain electricity generation siting and power production, both directly and indirectly.”

We believe that there is also good news on the coal front.  The new GE IGCC coal generation plant is more efficient relative to water consumption than a traditional sub-critical coal-fired power plant.  In Wyoming, for example, GE is working with the University of Wyoming to develop advanced coal gasification technology including a unique dry feed injection process.  The development of this dry feed process will enable customers to more cleanly use lower rank coals from Wyoming, Colorado, Montana, Utah, South and North Dakota, while taking advantage of a 30% reduction in water consumption, through the use of IGCC (Integrated Gasification Combined Cycle) technology.
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Promoting Greater Reuse of Water

According to the WateReuse Association, the US today reclaims and reuses about 6% of its wastewater.
  In some countries, the level of water reuse is much higher.  For example, Israel today is reusing 70% of its wastewater.
  Singapore is reusing 15%, but plans on doubling this amount to 30% in 2010.
  Australia currently reuses about 8% of its wastewater, but it has set a national target of reusing 30% by 2015.
  

A number of countries around the world have enacted incentives to encourage more reuse.
  Singapore, for example, has created a Water Efficiency Fund that provides up to 50% of the capital cost of water recycling facilities.
  To the extent that incentives exist in the United States, they tend to be at the local level.  

We believe that industry can reuse much more water than it does today.  In addition, it is clear that we can harness more municipal wastewater to provide for industrial needs. Rather than municipal wastewater plants treating and discharging water back to a receiving stream, by adding an incremental treatment process, either at the wastewater plant or at the industrial plant, this water can meet the needs of many industrial processes, including power plant cooling. 

Some 11.4 trillion gallons per year of municipal wastewater is being treated in the United States.  Some communities are already treating this wastewater and using it for applications including power plant cooling water (e.g., Burbank, Las Vegas, Phoenix).
  A recent DOE-sponsored study looked at 110 new power plants proposed for construction in 2007 and found that municipal wastewater treatment plants located within a 25 mile radius from the proposed power plants could satisfy 97% of the new power plant cooling water needs. On average, one large wastewater treatment plant can completely satisfy the cooling demand for each of these power plants. Incentives to collocate municipal wastewater treatment plants and power generation plants in the future would go a long way toward providing sustainable sources of water, reducing freshwater withdrawal and energy consumption.

A great example of this type of public-private partnership is in Tempe, Arizona, where demand for quality-reclaimed water is gaining momentum in water-challenged Arizona as commercial and industrial growth is increasing.   Application of a GE technology solution enabled Tempe to realize 2.5 billion gallons of water per year through water reuse.  The reclaimed water exceeds the state’s Class A+ water reuse requirements, which allows it to be used in the widest variety of reuse applications.  This water is now being used to meet the needs of a neighboring power plant as well as a new recreational lake. 

A recent survey by the WateReuse Association of its more than 390 organizational members for the purpose of identifying water reuse and desalination projects that are permitted and “ready-to-go” demonstrates that: 1) there is a robust demand for water reuse and desalination projects; and 2) communities across the U.S. are in need of federal support to undertake these projects. The survey identified more than 270 “ready-to-go” projects in 11 states with aggregate construction costs amounting to more than $5 billion. 
 This level of construction activity would, if fully funded, translate into as many as 185,000 new jobs.
  These new drought-proof supplies would provide a long-term reliable supply for the economic future of these communities and at a lower cost than depending on expensive imported water supplies from other watersheds.

Finally, we also believe that there are significant opportunities to reduce water consumption in the production of oil and natural gas.  For example, to help minimize the environmental impacts and operating costs of their activities, heavy oil producers in Alberta are dramatically reducing their water consumption by using GE Water & Process Technologies’ ecomagination-certified, “produced water” evaporating system in the oil production process.   

We also believe that – in general -- reusing water will reduce energy consumption.  By way of example, we calculated that an average sized 1,000 MWh power plant that installs a water reuse system for cooling tower blow-down recovery would reduce the energy demand to produce, distribute and treat water by a net 15%, or enough to power over 350 homes for a year. 

GE’s Commitment 

At GE, we also see the importance achieving water and energy efficiencies across our own portfolio of businesses.  In 2005, GE launched a global environmental initiative called ecomagination, which is our commitment to do the five major things showed on the chart below.
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With respect to energy, we have committed to reduce our greenhouse gas emissions by 30% on a normalized basis (allowing for projected growth of GE’s businesses), or 1% in absolute terms from 2006 to 2012.  In addition, we have committed to reducing our water consumption by an absolute 20% during the same time frame.  At the same time, we’re working with our customers around the world to help them achieve similar efficiencies.

In addition, GE is doubling its level of investment in clean research and development from $700 million in 2005 to more than $1.5 billion by the year 2010.  This research effort is focused on helping our customers meet pressing energy and water challenges. 

GE’s White Paper on Water Reuse Policy Options

We believe that even though governments in water scarce regions are looking for ways to expand water recycling and reuse, they often have difficulty finding information on the policy options from which they might choose.  So, on May 28, 2008, GE issued a white paper entitled “Addressing Water Scarcity Through Recycling and Reuse:  A Menu for Policymakers,” which draws on examples from around the world.  

Although this white paper provides only a representative sample and does not provide an exhaustive list of programs and policies, the four major types of policies being used to increase water recycling and reuse include the following
:

A.  Education and Outreach

· Recognition awards and certification programs

· Information dissemination and educational outreach efforts

· Reporting of water consumption, discharge, and reuse data

B.  Removing Barriers

· Modifying local regulations that require that all water meet potable standards

· Revising plumbing codes to allow dual piping

· Alleviating stringent permitting and inspection requirements for recycled water

C.  Incentives

· Direct subsidies

· Reductions in payments to the government 

· Payments for reintroduction of recovered water

· Pricing mechanisms

· Regulatory relief for recycled water users

· Government procurement of water recycling/reuse equipment

· Structuring of water rights to reduce the use of potable water

D.  Mandates and Regulation

· Requiring utilities to develop plans for recycled water

· Restricting potable water to human or food related uses

· Requiring the use of recycled water for certain large volume activities, e.g., irrigation

· Requiring water recovery systems

GE’s Policy Recommendations Going Forward

A.  The NAS Study

We believe that it would be valuable for the National Academy of Sciences (NAS) to conduct a study on how the development of energy impacts our nation’s water supplies, as recommended in the draft legislation.  GE would welcome an opportunity to contribute technical and market insights to the study.  

B. Incentives to Accelerate More Reuse

While we support the concept of an NAS study to confirm the efficiencies achievable, we believe that -- as we have seen in places like Singapore -- incentives are necessary to drive greater water reuse in the U.S.   Our feedback from our industrial customers across the nation is that an investment tax credit of 30% would drive substantial increases in industrial water reuse.

C. Advanced Technology Funding Support

Finally, we support a continued commitment by the federal government to conduct research in the important field of desalination, and we would welcome an opportunity to partner with public entities in this effort.  
Thank you for holding this important hearing, and for the opportunity to present this testimony.  I look forward to your questions now, and working with you over the longer term to help accomplish greater water and energy efficiencies.
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