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Chairman Bingaman, Ranking Member Murkowski, and Members of the Committee:
My name is David Rainey, and I am BP’s Vice President of Exploration for the Gulf of Mexico. I am pleased to appear before you today to share BP’s perspectives on environmental stewardship and offshore energy production. 

BP in the United States

BP is the largest oil and gas producer in the US, where we directly employ 29,000 people. We have long been a proponent of comprehensive energy policies that promote energy security through the development of both traditional and non-traditional sources of energy, as well as conservation and efficiency. We have also been an advocate of taking a precautionary approach to CO2 emissions, and are committed to reducing the environmental impacts of both energy production and consumption.

Energy Trends

Throughout the 20th century, an abundant supply of low-cost energy was the driving force behind America’s development, prosperity, and security. Globally, the world uses roughly 80 million barrels of oil a day.  The US consumes a quarter of this - about 20 million barrels, of which we import 60 percent - or 12 million barrels.  The Energy Information Administration (EIA) projects that US energy demand will grow by 11 percent from 2007 to 2030. Satisfying that demand in a sustainable way is one of our nation’s most significant challenges.  If anticipated US needs are combined with those of the rest of the world, EIA projects that a 35 percent expansion in global oil production will be needed. That equates to an additional 30 million barrels of oil every day.

Finding that oil and natural gas will be neither simple nor cheap. The era of “easy oil” may be over. New supplies are harder to find, more difficult and more expensive to extract, and are often located in politically unstable parts of the world. Wherever they come from, bringing new supplies to fuel our homes, businesses and transportation needs will require the investment of hundreds of billions of dollars.

BP supports the need to transition to a lower-carbon economy – but this transition will take time – probably many decades.  We believe that the nation’s and the world’s short- to medium-term energy mix will continue to be dominated by hydrocarbons, and finding and developing oil and gas remains a huge challenge.  

BP’s Energy Portfolio
BP is not only the largest oil and gas producer in the United States, but also the largest investor in energy of all sorts.  In the last five years, we have invested approximately $35 billion in the US to ensure Americans have the energy and fuels they need to live their lives. These include: 

Oil and natural gas:  Offshore and onshore, from the Alaskan North Slope to the deep waters of the US Gulf of Mexico, we are a leader in providing America’s traditional energy needs.

Wind:  We are major investors in wind generation and have 1,000 megawatts (MW) of wind generation on-line.  We expect to have an installed capacity of 2,000 MW by the end of 2010.  And we also have a land position capable of potentially supporting 20,000 MW in the future--one of the largest portfolios in the country. 

Biofuels:  We are one of the largest blenders and marketers of biofuels in the nation. BP has committed more than $1.5 billion to biofuels research, development, and production in response to increasing energy demand and the need to reduce overall greenhouse gas emissions. Our cutting-edge research looks to use dedicated non-food crops that will contain more energy and have less impact on the environment and human food supplies than past generations of biofuels. They will also be more compatible with existing engines and transport infrastructure, making them less costly to deploy at scale.

Carbon Capture and Storage (CCS):  BP is involved in three major CCS projects: active operations in Algeria, a planned project in Abu Dhabi, and a potential hydrogen energy project in California.

Solar:  BP’s solar business has been operating for over 30 years and last year had sales of 162 MW globally. This represents an increase of 29% over 2007 and further growth is expected.

By investing heavily in a diverse portfolio of energy sources and the technologies to support them, BP is helping meet America’s energy needs while ensuring a more sustainable economy and energy future.

Track Record of Environmental Stewardship 

Like any industrial activity, production and transportation of oil and natural gas carries environmental implications. The public is rightly concerned about potential impacts and we share these concerns.  

Releases from oil and gas operations are rare, and the application of technology has enabled a dramatic reduction in releases from our industry over the last 30 years.  The National Academy of Sciences published its “Oil in the Sea III” report in 2002.  This report states that oil released to the sea from the global oil and natural gas declined by 80 percent from 1975 to 2002.  
To be clear, any release of hydrocarbons from our operations into the environment is unacceptable, and we continue to invest in research and technology to drive us to our ultimate goal of zero discharge.

Examples of the technologies which have helped to reduce accidental releases include:  

· Down hole flow control valves that shut down the well automatically if damage to the surface equipment is detected;
· Blowout preventer technology which includes redundant systems and controls;
· New and improved well control techniques which maintain constant control of the fluids in the wellbore;

· Sensors which continually monitor the subsurface and seabed conditions for sudden changes in well pressures; and

· BP’s fiber optic network in the US Gulf of Mexico which allows us to monitor well pressures in real time, both at the facility and in our offices in Houston.
While our intent is to prevent all accidental discharges, we conduct regular emergency drills with local, state, and federal agencies.  All of our production facilities have contingency plans that identify the procedures, response equipment, and key personnel needed for responding to incidents.  

Offshore Technologies Enabling Environmental Stewardship 

Three key technologies which enable the safe and reliable production of offshore oil and gas resources:  

· Seismic imaging; 

· Offshore drilling; and

· Offshore production systems.
Seismic imaging allows us to predict the presence of hydrocarbon reservoirs below the sea bed.  Drilling allows us to test for the presence of hydrocarbons in the reservoirs.  When hydrocarbons are present, the well bore connects the reservoir to the surface, where production systems enable us to produce the hydrocarbons, and deliver them safely to the refinery.

Our industry has a remarkable track record of moving forward the limits of each of these technologies. In BP, we have been at the forefront of both the development of the technologies, and their application.  I would like to talk about three specific areas where we have employed these technologies: the US Gulf of Mexico, the Beaufort Sea offshore Alaska, and our Wytch Farm development in the UK.

US Deepwater Gulf of Mexico

Industry began to explore in the US Gulf of Mexico during the early 1930’s.  The first discovery out of site of land was made by Kerr McGee in 1947.  The MMS classifies water depths greater than 1,000 feet as deepwater, and depths beyond 5,000 feet as ultra-deepwater. The first deepwater exploration well was drilled in 1975.  The first ultra-deepwater exploration well was drilled in 1987.  So, while it took more than 40 years for industry to develop the technology to move from the shoreline to 1,000 feet water depth, it took just 12 years to move from 1,000 feet to 5,000 feet.  Wells in water depths up to 10,000 feet are now routine.  
In the US Gulf of Mexico, shallow salt canopies underlie about 65 percent of the seabed in the deepwater areas.  These salt canopies make seismic imaging of the subsurface very challenging.  [See Figures 1A and 1B]   They present the same barrier to our seismic imaging capability that a pane of frosted glass presents to our eyes and our ability to see through it.  The salt canopies bend the seismic waves and obscure the image of the underlying geology.

Early exploration in the US Deepwater Gulf of Mexico was focused on the 35 percent of the area which has no salt canopy.  Without the salt, conventional seismic imaging worked and fields were discovered as the advances in drilling technology enabled industry to move rapidly into the deepwater.  Much of the success in this period was enabled by widely-spaced two dimensional seismic data.  The technology challenge was about developing the systems to safely produce the oil and gas in these water depths.  Our colleagues in Shell were at the forefront of this phase of Gulf of Mexico development.  
By the mid-1990’s, the large fields had been found in the areas of the deepwater free of shallow salt canopies.  This led industry to turn its attention to the challenge of exploring below the salt.  To do this, we matured a technology known as seismic depth imaging.  This technology combines geological modeling and computer algorithms to restore the seismic wave paths to their correct positions-allowing the image to emerge.  

By the late 1990’s, depth imaging allowed the industry to begin to explore beneath the salt.  These early forays were restricted to areas where the top and base of the salt were geometrically simple and the imaging problem was, from where we stand today, relatively easy to solve.  BP’s Mad Dog, Atlantis, and Thunder Horse discoveries were delivered on the back of this technology in 1998 and 1999.  Since then, we have continued to refine the technology and have been able to announce a steady stream of discoveries – most recently Kaskida in 2006, Isabela in 2007, Kodiak and Freedom in 2008, and this year Mad Dog South and Tiber.

In 2003, BP began to address the problem of how we would explore under more complex salt geometries.  We predicted that continuing incremental improvements to what was then considered conventional; depth imaging methods would soon reach a point of diminishing returns.  So we set out to create a step change by developing a completely new seismic imaging technology.

Conventional depth imaging is a data processing technology which involves some of the most sophisticated computer algorithms ever created.  These algorithms require powerful super-computers to run them.  However, the underlying data were acquired using a technology which had not changed significantly for 25 years.  The data were acquired using a single seismic vessel towing both the seismic source and the receivers.  Effectively, therefore, the data were acquired in two dimensions, but at sufficiently close spacing to allow processing in three dimensions.

BP’s Wide Azimuth Towed Streamer (WATS) and Ocean Bottom Node technologies involve truly three-dimensional seismic acquisition.  They were conceptualized, modeled, and piloted at scale in the US Deepwater Gulf of Mexico.  The WATS pilot was on our Mad Dog Field, and the Nodes pilot was on Atlantis.  At Mad Dog, the WATS data have contributed significantly to our ability to continue to develop the field.  The successful Mad Dog South appraisal well which we announced in July of this year was enabled by these data.  At Atlantis, development of the North Flank of the field has been enabled through the application of nodes technology and production has begun.
We have worked hard to drive our WATS technology into the market, and to refine it to make it cost effective in the exploration arena.  Today, much of the US Deepwater Gulf of Mexico is covered by what we call XWATS - for Exploration WATS - seismic surveys.  [See Figure 2]  The data from these surveys will allow us to continue to move forward the limits of where we explore.  As a result, we will be more efficient, drill fewer wells, and have less impact on the environment as we become better at predicting the presence of oil and gas in the subsurface.

I have mentioned above how drilling technology advanced to allow us to drill in deep and ultra-deep waters.  As discoveries were made, production technology followed.  A variety of production systems have been developed to account for the different metocean, seabed, and reservoir conditions.  [See Figure 3]
BP has been at the forefront of this recent phase of deepwater development.  Today, we operate eight major producing facilities in the US Deepwater Gulf of Mexico.  [See Figure 4]  They range from the Pompano fixed platform, installed in 1994 in 1,300 feet of water, to the Atlantis semi-submersible platform, which started production in 2007 and sits in 7,100 feet of water.  In between lie: 

· The Marlin tension leg platform in 3,234 feet of water;
· The Holstein, Mad Dog, and Horn Mountain spar facilities in 4,344, 4500 and 5,422 feet of water, respectively; and 

· The Thunder Horse and Nakika semi-submersible platforms in 6,050 feet and 6,340 feet of water, respectively;  
Today Atlantis is the world’s deepest oil production facility, an honor previously held by both Horn Mountain and Nakika, when they began production.  

In addition to enabling the industry to move into ever deeper waters, the drilling envelope has been extended by advances in directional and extended reach drilling.  The Nakika development is an example of where these technologies have been combined with subsea production technology to bring six otherwise uneconomic discoveries to production.  These independent, medium-sized fields are tied back to the centrally-located semi-submersible production host facility.  Distance from the central host varies from five to 26 miles.  By combining directional and extended reach drilling with subsea production systems, the environmental footprint has been reduced by requiring only one surface facility, where previously six would have been needed. [See Figure 5]
This month marks the tenth anniversary of our Marlin oil and gas hub.  As the Marlin Field has declined, a series of satellite fields have been tied back using subsea production technology.  In total, five satellite fields have been tied back, with distance from the host ranging from two miles to 18 miles.  This year, the Dorado and King South satellite fields have been brought on line.  These tiebacks have returned the facility to a second peak of production - a very rare occurrence in our industry.  Again, the combination of directional and extended reach drilling and subsea production technology has enabled multiple fields to be developed from a single host platform.  The environmental footprint has been reduced and the useful life of the facility has been extended.

In addition to directional and extended reach drilling, today’s drilling technology allows us to drill to total depths which were unimaginable just 15 years ago.  In the mid-1990s, drilling was restricted to roughly 20,000 feet total depth.  Today we routinely drill to 30,000 feet and below.  [See Figure 6]  This means that we encounter ever greater temperatures and pressures.  Our Thunder Horse development currently defines the limits for what we call high-pressure/high-temperature production technology.  That said, we are already moving beyond these limits.  Our Kaskida discovery, with reservoir depths ranging from 30,000 feet to 32,500 feet, has reservoir pressures above 20,000 pounds per square inch.  We are currently designing the systems which will be required to bring Kaskida to production.  

Finally, we have recently announced our Tiber discovery – which was at the time of rig release the deepest well in the history of the oil and gas industry at 35,055 feet.  Tiber is an exciting discovery, and we are working hard to understand the technologies which will be required to bring it to production.

Liberty Project, Beaufort Sea, Alaska

In Alaska, as elsewhere, much of the easy-to-reach oil and natural gas has been found and has been, or is being, produced.  The new opportunities which have emerged are harder to reach and more technically challenging.  They have become accessible, in large part, due to the technological advances we are discussing here today.  Presently, BP is the only company producing oil and natural gas from the Outer Continental Shelf in the Beaufort Sea.  

In 1986, the Endicott field became the first offshore producing field in the Beaufort Sea.  The Endicott facility lies about a mile offshore and produces from an artificial gravel island which is connected to the coast by a gravel causeway.  Oil and gas produced at Endicott come to shore via above-ground pipe lines. 

The next step of Arctic offshore developments in the Beaufort Sea was Northstar - also operated by BP.  The artificial Northstar Island sits in state of Alaska waters, significantly further offshore than the Endicott Island.  It is accessible by water and air only.  There is no causeway, and production is through a pipeline which is buried below the seabed.  The Northstar Island was designed to withstand Beaufort Sea ice conditions, and the pipeline was constructed to protect against leakage and is buried deep enough to protect against ice scouring on the sea bed.

The latest evolution of the application of offshore Arctic technology is BP’s Liberty Project which is currently under development.  The Liberty reservoir is located in Beaufort Sea Federal waters, roughly six to eight miles from the North Slope shoreline.  The project will use existing, expanded facilities associated with Endicott and require no additional, roads, causeways or subsea pipelines.  The key technology which will enable success is directional and ultra-extended reach drilling.   
During the last three decades, the limits of extended reach drilling have moved forward continuously.  During the 1980’s, three to four miles was the maximum horizontal distance which a well could be drilled from its surface location.  During the 1990’s, five to six miles became the norm.  At Liberty, the wells will reach out six to eight miles from the Endicott Island to access the reservoir under the Beaufort Sea.  [See Figure 7]  One of the world’s most powerful and most sophisticated onshore drilling rigs was constructed (in Washington state) to make this possible.  For perspective, if the Washington Monument were the Liberty drill rig, it could extend out to the Capital Beltway and reach a target nearly two miles deep.  These will be among the most challenging wells ever drilled in the industry.  

Drilling from the expanded Endicott surface facilities is expected to start in 2010, and first production is expected in 2011.  Through the advance of drilling technology we will access a new, 100-million barrel field that will produce directly into existing facilities without the need for a drilling island, offshore production facility, or subsea pipeline.  
Another key to success in the Beaufort Sea has been our relationships with our neighbors on the North Slope.  These relationships have spanned decades and are based on long-term trust and commitments to the community.  We have staffed an office in Barrow, Alaska since 1979 and regularly interact with stakeholders, including the North Slope Borough, the Alaska Eskimo Whaling Commission, residents of Native Alaskan villages, and others.  Things that concern our neighbors the most are those that pose a risk to their subsistence way of life.  Understanding this has allowed a trusting relationship to prosper.    

The Wytch Farm Field
Located on the south coast of England, Wytch Farm is Western Europe’s largest onshore oil field.  It is located in one of the most environmentally sensitive areas of the UK and it is operated by BP. [See Figure 8]  In 1995, it won The Queen’s Award for Environmental Achievement.  The area has also been designated as an Area of Outstanding Natural Beauty, a Site of Special Scientific Interest (SSSI), and a World Heritage Coastline.  Wytch Farm achieved first oil in 1979.  Since then, the project has been developed in three phases and over 100 wells have been drilled to date. [See Figure 9]
The Wytch Farm reservoir extends underneath Poole Harbor, which is an area similar to Cape Cod here in the US.  The reservoir is accessed by extended reach drilling from behind the shoreline.  Development here has been achieved through close co-operation and engagement with governments, as well as the surrounding communities.  Considerable input on the design of facilities was sought from local community and environmental stakeholders, including the siting of the operating equipment, with various above-ground permanent facilities designed to blend into the existing landscape.
As a result of the area’s ecological importance, BP and other stakeholders applied strict environmental protection policies and established monitoring programs and surveys related to air quality, archaeology, seabed ecology, bird and reptile populations.  All of these surveys were vital in determining how to develop the oilfield and in providing baseline data against which BP could monitor its performance.

In recent years, BP applied extended reach drilling techniques, which brought environmental and commercial benefits to the development by enabling the furthest parts of the offshore reservoir to be drilled from an onshore site.  Well M16 set a new world record when it broke the six mile barrier in June 1999, reaching a total length of seven miles and a depth in excess one mile. In addition, the drilling rig and equipment also had noise-abatement controls installed to meet the requirements set by local officials.  

Wytch Farm continues to be a resounding success, championed by the local community, government leaders, and industry.  The application of technology has enabled the development of this oil field in the midst of one of the most environmentally sensitive coastal environments in Europe.  
Summary 

In my testimony today, I have described the evolution of three key technologies which have enabled BP and our industry to explore for and produce oil and natural gas in some of the most challenging environments in the world. 

Seismic imaging is the key technology which enables us to see below the seabed and better predict the presence of oil and gas reservoirs.  Finding oil and gas for the future requires exploring in areas that are ever deeper and more complex.  To do this, we must continue to apply and enhance our seismic imaging technologies.  

Advances in drilling technologies and production systems have been significant.  They include extended reach drilling, drilling in deeper waters, and to greater depths.  These advances enable more production while reducing environmental impacts and allowing for efficient use of existing facilities and infrastructure.  

Floating production systems allow oil and gas to be produced from locations that are far removed from onshore oil refineries or pipelines.  Sub-sea tiebacks allow multiple wells and fields to connect to one surface platform from many miles away.  This means that fewer platforms are required which increases efficiency, and reduces the environmental footprint, and the visual profile.  Many of the technology examples discussed herein have enabled a robust track record of environmental stewardship and can reduce or even eliminate the visual “footprint” of offshore energy operations.  

As we continue to move forward the limits of drilling and production technology, we are constantly mindful of our aspiration of “zero discharge”.  The technology to contain oil and gas is constantly moving forward as well.  
Technology has been, and will continue to be, the key to our energy future.  We must continue to invest in exploration and production capability and in technology to meet demand.  We must also continue to develop technologies to increase recovery of oil and gas from established hydrocarbon positions here in the US and around the world.  Finally, to encourage and ensure continued success, we must have stable fiscal, regulatory, and leasing policies so that the oil and gas industry can continue to maintain investments which create jobs, generate revenues and enhance US energy security.  

Thank you for the opportunity to share BP’s perspectives on environmental stewardship and offshore energy production.
PAGE  
1

