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Strategic Advisory Committes
(SAC)

Strategic direction/long-range planning
advice /indentifies metric areas
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VP Operations VP Ultra-Deepwater

Operations Team Uktra-Despwater
Team Support

from SAIC

Ultra-Deepwater Program

Advisory Committee (PAC)
Recommendations on elements of draft
Annual Plan and selection of proposals

Ultra-Deepwater Technical

Advizory Committees [TAC)
Includes experts who study and apply
technologles in real field situations, identify
current technology gaps and define the
specific RED efforts neaded
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Environmental
Advisory
Group (EAG)
Frovides input to
all prograrns

regarding
environmental
issues

Small Producer

Research Advisory Group (RAG)
Recommendations on elements of draft
Annual Plan, technical review, and
selection of proposals
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VP Unconventional Small Producer

Unconventional Small Producer Team
Team Support

Unconventional Resources Program
Advisory Committee [PAC)
Recommendations on elements of draft
Annual Plan and selection of proposals

Uncornventional Resources

Technical Advisory Committee (TAC)
Includes experts in a range of technical
disciplines that provide technical reviews of
proposals submitted to RFSEA




Environmental Advisory Group (EAG)

Environmental stewardship is at the core of all RPSEA activities.

The EAG is designed to provide input to the Program regarding environmental issues.

* Organizes and brings together key experts and policy leaders from academia, regulatory entities,
nongovernmental organizations, and industry for road mapping exercises to identify key regulatory
barriers/issues.

* As requested, the EAG reviews programs, projects, and plans to ensure that environmental issues are
appropriately addressed.

*Serves in a liaison capacity with various environmental programs and organizations.
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Environmental Issues are Imbedded in the RPSEA Activities
(examples)

e RPSEA Member Forums

Technology for Mitigation of Environmental Impact of Rocky Mountain
Unconventional O&G Operations Forum (5/12/08)

Low Impact O&G Operations in Environmentally Sensitive Areas Forum
(5/30/08)

Long-Term Environmental Vision for Ultra-Deepwater Exploration and
Production (11/20/08)

* Industry Functions

Barnett Shale Produced Water Conference 2007

Center for International Energy and Environmental Policy 2009
Clean Technology Conference and Expo 2009

Energy and Environment Subcommittee Meeting 2008

Interstate Oil and Gas Compact Commission Annual Meetings and Mid-Year
Summits 2007, 2008, 2009
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Environmental Protection Agency (EPA)

» Strategic multi-year planning process to guide the direction
of its research over five or more years.

* Enables EPA’s Office of Research and Development (ORD) to
focus on the highest priority needs for science and promotes
coordination of research across its laboratories and centers
to achieve research goals.

* ORD's research program is planned in collaboration with
EPA's program and regional offices, and is described in
Multi-Year Plans (MYPs).

* Programs include Clean Air, Drinking Water, Ecosystem
Services, Endocrine Disruptors, Global Change, Land, and
Water Quality.
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Department of Defense (DoD)

 DoD’s Strategic Environmental Research and Develop Program (SERDP) and
Environmental Security Technology Certification Program (ESTCP) are
designed to help the DoD fulfill its mission in an environmentally sound
manner.

 Combine a more research focused arm (SERDP) with a technology
development arm (ESTCP).
 Example funding areas include:
— Remediation of Contaminated Groundwater
— In Situ Management of Contaminated Sediments
— Characterization, Control, and Treatment of Range Contamination
— Military Munitions Detection, Discrimination, and Remediation
— Energy Efficiency and Renewable Energy for DoD Installations.
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Department of Interior

 Many different programs going on across the country that could
assist RPSEA funded researchers in understanding how the
environment may be impacted by the technology that they are
developing.

* Research areas include aquatic ecology, ecosystem modeling and
landscape ecology.

 The Environmental Applications and Research Group conduct
impact assessment studies associated with Reclamation’s and
other Federal agencies’ compliance requirements under the
National Environmental Policy Act, Endangered Species Act, Clean
Water Act, and other legislation.

 The Riparian and Wetland research program located at
Reclamation's Technical Service Center in Denver, CO, combines
numerous scientific and engineering disciplines to help
understand and manage natural riparian and wetland ecosystems.
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Minerals Management Service (MMS)
Department of Interior

MMS has a substantial amount of funded research that
RPSEA funded deepwater researchers should be made
aware of.

A specific goal of the MMS Environmental Program is to
develop workable solutions for those industry activities that
could adversely affect environmental resources.

Environmental science research, funded by the MMS,
provides technical information to elucidate complex
environmental processes and provides analyses for NEPA
(National Environmental Policy Act) and OCSLA (Outer
Continental Shelf Lands Act) reports, and proposed
legislation and regulations that may affect OCS activities.
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Research Funded by Foundations, Others

* Gordon and Betty Moore Foundation awarded a two-year, $1.97 million
grant to a collaboration of Stanford University’s Woods Institute for the
Environment, The Nature Conservancy and the World Wildlife Fund to
develop a software program for mapping and evaluating the economic
benefits provided by temperate marine ecosystems.

— Proposed software will give policy makers and other stakeholders a means to
calculate the services that people derive from ocean ecosystems and to incorporate
those values into planning processes.

* In 2005, the World Wildlife Fund — Canada and Environment Canada helped
to fund research projects concerning the sage grouse.

e Other research has been funded by Ultra, Wyoming Game and Fish, the
Bureau of Land Management (BLM), Shell and EnCana.

e Other wildlife research in Wyoming’s Upper Green River Valley has also
been funded by industry, Wyoming state government and Federal agencies.
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Research Funded by
Texas Environmental Research Consortium (TERC)

 TERC (www.tercairquality.org) receives funding from Federal,
state and private sources to improve ozone science and air
quality modeling.

 Manages a program to develop and verify technologies that
reduce nitrogen oxide (NOx) emissions from diesel engines.

 Manages programs related to emissions inventories,
monitoring, atmospheric chemistry, meteorology, complex air
quality modeling, human exposure and policy analysis.

ig

i
i

Secure Energy for America



M
RS A
RIFJEM

Research
Partnership to

Secure Energy
for America

RPSEA Program

Secure Energy for America



RPSEA 2010 DAP

Longer Term (UDW)

* Obijective 5: Environmental and Safety Technology
Development and Deployment

— The UDW will assess the environmental and safety impact of UDW-
funded projects.

— This effort may take the form of individual solicitations or elements of
more extensive project-based solicitations.
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UDW Program

Need 6: HS&E Concerns (Safety and Environmental)

* |Initiative 1: Metocean Needs That Impact Operations and Facility Design
— Effect of Global Warming on Hurricane Activity (2007)
National Center for Atmospheric Research (NCAR)

* The primary objective is to assess the threat that global warming will substantially
increase GOM hurricane activity (intensity and/or frequency).

e Assessment is to be based on simulations using a high resolution climate model
capable of generating hurricanes without data assimilation.

— Gulf Three Dimensional Operational Current Model Pilot (2008)

* Overarching goal of this pilot is to improve the ability of numerical models to
forecast the loop current and its associated eddies.

 Vision of success at the end of the pilot is that there will be a well-validated
operational model (or perhaps ensembles from multiple models) in place that
produces timely, accurate forecasts, which are summarized by web-based products
that provide substantial benefits to knowledgeable users.
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2009 UDW

Initiative 2: HS&E Concerns with Emerging New Technologies

e Subsea Processing and Seabed Discharge of Produced Water

— Proposals addressing review and evaluation of existing regulations,
standards and HS&E requirements that may govern deepwater surface
and/or seabed direct discharge of produced water, define relative
seabed conditions, environment, and marine toxicology will be of
interest.

— Cost/benefit/impact assessments and conceptual design(s) of subsea
processing systems(s) that incorporate discharge of solids and produced
water at the seafloor and proposals on other related topics will also be
requested.
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2010 UDW

Need 6: Associated Safety and Environmental Concerns

Tremendous amount of environmental research funded by the federal
and state governments as well as private foundations.

RPSEA will reach out to the environmental researchers and safety
professionals, enabling them to understand the importance of their
efforts with respect to U.S. domestic energy production.

RPSEA’s focus is on technology development and, as such, RPSEA will be
focusing efforts to ensure new technology developed within the program
takes environmental impact and safety considerations into account.

RPSEA will be seeking to leverage ongoing research efforts, and
collaborate within existing forums and venues, and where possible
integrate with ongoing UDW projects.

Areas of study may include:
— Discharge of produced water subsea — technology and regulatory aspects

— Environmental impacts associated with technologies addressed under other UDW
needs

Secure Energy for America :



Unconventional Environmental Focus

* Develop advanced drilling, completion and/or stimulation methods that
allow a greater volume of reservoir to be accessed from a single surface
location

 Develop advanced drilling approaches that minimize the surface impact of
well construction associated with the targeted unconventional gas
resource

* Develop advanced completion, stimulation and/or reservoir management
approaches that minimize the environmental impact associated with the
development of the targeted resource

 Develop methods for planning and site selection that minimize the surface
footprint and the impact of drilling and production operations

* Develop surface mitigation methods applicable to all environments
* Develop technologies to recycle water

 Develop technologies for detection and capture of emissions from
unconventional oil and gas operations

Secure Energy for America :



For B0 years, we have werked to reduce sur environmental footprint.
Remarkable progress has been made.

The program has shown we can ¥educe the footprint more than 90%
with a further reduction in the impact on the environment

if low impact technologies are combined in a system.
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Ecosystem and Biodiversity Measurement
and Assessment

\%

Develop tools for adaptive ecosystem management to assist integrated
management of land, water and living resources that promotes conservation and
sustainable use.

ECOSYSTEM CLASSIFICATION APPROACH:

The classification of local-scale ecosystems (ecotypes) combines physiography
(i.e. coastal, floodplain, alpine), topography (DEM modeling), and vegetation
structure associated with land cover types derived from satellite image
processing to model ecotypes that best partition geomorphic,

hydrologic, pedologic, and vegetation characteristics.
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MAP INPUT SOURCES:
North Slope Land (100-m Muller et al. (1998).

(Gates of the Arctic National Park and Preserve land cover map (30-m): Earth

Satellite Corporation and Alaska Natural Heritage Program (1999).

Northwest Areas land cover map (28-m): National Park Service.

Arctic Refuge Landsat-MSS land cover map (50-m), Markon (1986).

Digital elevation model: USGS National Elevation Dataset. Used to create layers

for elevation, slope, moisture index, and land position (concavity/convexity index).
Bedrock geology map for northern Alaska: Moore et al. (1994).

Glaciers from USGS maps as compiled by William Manley, U, of Colorado.
Physiographic regions: manually defineated floodplains and coastal regions.
Projection; Albers Equal-Area Coric (Central Meridian: -154%, Reference Latitude: 50°,
Standard Parallel 1: 68°31', Standard Parallel 2: 70°54'); Datum: NAD 27

Map produced by Torre Jorgenson, ABR, and Michael Heiner, TNC.




2020 Vision
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Network of Self-Sustaining Regional Centers
— Remote sensing
— Modeling
— Risk management assistance
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RPSEA’s Focus — Technology Development

* Researchers funded by RPSEA need to ensure that they understand
environmental issues in order to determine how the technology that
they are developing can affect the environment.

 There are tremendous opportunities for RPSEA to leverage ongoing
environmental research efforts.

 RPSEA’s program may be complemented by environmental research
funded by others.

 Technology developers and environmental scientists need opportunities
to interact and challenge one another.

— In this way, multidisciplinary teams may form and environmentally focused
technology development projects may arise.

Secure Energy for America :



EAG Recommendations

* RPSEA should be pro-active in fostering interactions between RPSEA-funded technology
development and environmental research funded by others.

— Have RPSEA-funded UDW researchers attend and participate in the MMS Information Transfer Meetings
(ITM’s) that are held on a two-year cycle (odd years).
* RPSEA could hold a specific session of the ITM wherein RPSEA-funded research is presented.

* Enables RPSEA-funded research to be reviewed by environmental scientists.

— Organize a Deepwater Information Transfer Meeting that is held on a two-year cycle
(even years).

* Environmental scientists that typically attend the MMS ITM’s should be invited to participate.

* Having a yearly exchange will enable RPSEA researchers to network with environmental scientists and could lead to
multidisciplinary research teams.

— Organize an Onshore Information Transfer Meeting that is held on a two-year cycle
(odd years).

* Environmental scientists funded by state and Federal agencies as well as foundations and other sources should be
invited to participate. Having such an exchange will enable RPSEA researchers and environmental scientists to
network and could lead to multidisciplinary research teams.

* Objective of the meeting would be to present ongoing research in order to identify environmental issues.

Secure Energy for America : M



EAG Recommendations (continued)

* RPSEA proposal review/selection process and should attend project selection meetings.
e Consider weighting factors for multidisciplinary teams for review criteria.

» After the Information Transfer Meetings have been established and progress is made
towards forming multidisciplinary teams, RPSEA should hold an Environmental Forum to

solicit program ideas related to RPSEA’s mandate.
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Questions?

"1 unE
A
STOPID
QUESTION.

/ THERE 1S NO
SUCH THING
AS A STURID
GUESTION...

*astis Dist by Unsed Feature Syndicabe. Inc

(... ONLY STOPID PEOPLE,
ASKING GUESTIONS.,

Richard C. Haut

Houston Advanced Research Center

rhaut@harc.edu

281-364-6093
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