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July 9, 2013

VIA ELECTRONIC FILING
Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission
888 First Street NE, Room 1A
Washington, DC 20426

Re: Additional Information for Dominion Cove Point LNG, LP, Docket No. CP13-113-000
Dear Secretary Bose:

On behalf of intervenors EarthReports, Inc. (dba Patuxent Riverkeeper); Potomac
Riverkeeper, Inc.; Shenandoah Riverkeeper; Sierra Club; and Stewards of the Lower
Susquehanna, Inc. (collectively, “Intervenors”), we respectfully submit additional information
relevant to Dominion Cove Point LNG, LP’s application to construct and operate a liquefied
natural gas (“LNG”) facility and associated infrastructure being proposed under Docket No. CP-
13-113 (the “Project™). In particular, we submit three reports: (1) the NOAA Atlantic Hurricane
Season Outlook for 2013 (“Hurricane Report,” attached as Exhibit A), prepared by the National
Oceanic and Atmospheric Administration (“NOAA”); (2) a report entitled Updating Maryland’s
Sea-level Rise Projections, prepared by the Scientific and Technical Working Group of the
Maryland Climate Change Commission (“Sea-Level Report,” attached as Exhibit B); and (3) a
report entitled Addressing Adaptation in the Oil and Gas Industry, prepared by the IPIECA, a
global oil and gas industry association (“IPIECA Report,” attached as Exhibit C). In light of
these reports, we respectfully submit that the Federal Energy Regulatory Commission (“FERC”)
must consider the impacts of climate change, including increased risks that the Project poses to
the surrounding areas, in FERC’s environmental review of the Project.

The Hurricane Report summarizes NOAA'’s finding that there is a significant likelihood
that the 2013 hurricane season will have higher-than-average storm activity, due in part to above-
average sea surface temperatures in the Atlantic Ocean. Hurricane Report at 4. In particular,
NOAA predicts a 70 percent likelihood that the 2013 Atlantic Hurricane Season will produce
*“13-20 named storms, of which 7-11 are expected to become hurricanes, and 3-6 are expected to
become major hurricanes.” 1d. This number is well above the ranges that previously were
recorded over the last 30 years. Id.

The Sea-Level Report estimates that sea-level in Maryland could rise by up to 2.1 feet by
2050, and up to 5.7 feet by 2100. Sea-Level Report at 15. Although an assessment of the
consequences of changing tropical storm intensity was beyond the scope of the Sea-Level
Report, the Sea-Level Report estimates that the height of storm surges in the Chesapeake Bay
would increase as the Bay deepens due to sea-level rise. Id. at 14. Taken together, the Hurricane
Report and the Sea-Level Report support Intervenors’ position, explained in more detail in the
comments submitted on May 3, 2013, that the effects of climate change—including more
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frequent hurricanes and heightened storm surges from rising sea levels predicted in the attached
reports—could have significant negative impacts on the Project and the ships navigating to and
from the LNG export facility.

Indeed, the consequences of major storms, and rising sea levels, already have been felt by
multiple areas on the East Coast. Superstorm Sandy caused 60 deaths, destroyed approximately
300,000 housing units, left two million customers without power, flooded roads and low-lying
infrastructure, and caused an estimated $42 billion of damage in New York State alone.*
Tropical Storm Irene also caused an estimated $15.8 billion damage, multiple deaths, and inland
flooding, and it had major impacts on infrastructure, including knocking out a nuclear power
plant in Maryland.?

Similar storms could inflict comparable damage to the area around the Project. In fact,
more active storm seasons coupled with rising sea levels increase the likelihood that storms will
cause more harm to coastal areas. Given these climate-related risks, even industry recognizes the
need to plan for and adapt to climate change, as the attached IPIECA Report makes plain. In this
instance, however, the climate-related risks of placing a large LNG export facility on the
Chesapeake Bay have not been addressed adequately. FERC must require Dominion Cove Point
LNG, LP to conduct a full-fledged climate risk assessment to inform FERC’s review of the
potential impacts climate change could have on the Project and its associated shipping activities.
FERC’s review should include assessing the location and design of the Project in light of the
susceptibility of the low-lying and subsiding areas of the Chesapeake Bay to flooding and
erosion. The applicant’s construction and sediment and erosion plans also should include
measures to account for the potential for the higher-intensity rain events associated with the
increased storm activity predicted in the Hurricane Report. In addition, the Project and its
associated ship traffic should be reviewed in light of the potential for higher wind and storm
activities that risk compromising the LNG facility or causing LNG ship accidents. A breach at
the LNG facility or the shipwreck of a vessel carrying LNG could have catastrophic
consequences for the surrounding communities and therefore must be assessed as part of FERC’s
consideration of the Project.

! See Governor Andrew Cuomo, State of the State 2013 (Jan. 9, 2013), available at
http://www.governor.ny.gov/NY/2013-State-of-the-State; New York State Div. of the Budget. 2012, New York State
Hurricane Sandy Recovery Needs Summary

(Nov. 26, 2012), available at http://www.governor.ny.gov/assets/documents/sandyimpactsummary.pdf.

? Associated Press, Hurricane Irene Facts: A Region-By-Region Look At The Storm’s Toll (Aug. 29, 2012),
available at http://www huffingtonpost.com/2012/08/27/hurricane-irene-damage-statistics-
2011_n_1832342 html.
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Respectfully,

/OMMT
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Managing Attorney
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The 2013 Atlantic hurricane season outlook is an official product of the
National Oceanic and Atmospheric Administration (NOAA) Climate Prediction
Center (CPC). The outlook is produced in collaboration with hurricane experts
from the National Hurricane Center (NHC) and the Hurricane Research
Division (HRD). The Atlantic hurricane region includes the North Atlantic
Ocean, Caribbean Sea, and Gulf of Mexico.

Interpretation of NOAA’s Atlantic hurricane season outlook This
outlook is a general guide to the expected overall activity during the
upcoming hurricane season. It is not a seasonal hurricane landfall forecast,
and it does not predict levels of activity for any particular region.

Preparedness

Hurricane disasters can occur whether the season is active or relatively
quiet. It only takes one hurricane (or tropical storm) to cause a disaster.
Residents, businesses, and government agencies of coastal and near-coastal
regions are urged to prepare for every hurricane season regardless of this, or
any other, seasonal outlook. NOAA, the Federal Emergency Management
Agency (FEMA), the National Hurricane Center (NHC), the Small Business
Administration, and the American Red Cross all provide important hurricane
preparedness information on their web sites.

NOAA does not make seasonal hurricane landfall predictions

NOAA does not make seasonal hurricane landfall predictions. Hurricane
landfalls are largely determined by the weather patterns in place as the
hurricane approaches, which are only predictable when the storm is within
several days of making landfall.

http://www.cpc.ncep.noaa.gov/products/outlooks/hurricane2013/May/hurricane.shtml 6/25/2013
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Nature of this Outlook and the “likely” ranges of activity This outlook is
probabilistic, meaning the stated “likely” ranges of activity have a certain
likelihood of occurring. The seasonal activity is expected to fall within these
ranges in 7 out of 10 seasons with similar climate conditions and
uncertainties to those expected this year. They do not represent the total
possible ranges of activity seen in past similar years.

This outlook is based on 1) predictions of large-scale climate factors known to
influence seasonal hurricane activity, and 2) climate models that directly
predict seasonal hurricane activity.

Sources of uncertainty in this seasonal outlook

1. Predicting El Nifio and La Nifia (also called the El Nifio-Southern Oscillation,
or ENSO) impacts is an ongoing scientific challenge facing climate scientists
today. Such forecasts made during the spring generally have limited skill.

2. Many combinations of named storms and hurricanes can occur for the
same general set of climate conditions. For example, one cannot know with
certainty whether a given climate signal will be associated with several short-
lived storms or fewer longer-lived storms with greater intensity.

3. Model predictions of sea-surface temperatures, vertical wind shear,
moisture, and stability have limited skill this far in advance of the peak
months (August-October) of the hurricane season.

4. Weather patterns that are unpredictable on seasonal time scales can

sometimes develop and last for weeks or months, possibly affecting seasonal
hurricane activity.

2013 Atlantic Hurricane Season Outlook: Summary

NOAA’s 2013 Atlantic Hurricane Season Outlook indicates that an above-
normal season is most likely, with the possibility that the season could be
very active. The outlook calls for a 70% chance of an above-normal season, a
25% chance of a near-normal season, and only a 5% chance of a below-
normal season. See NOAA definitions of above-, near-, and below-normal
seasons, which have been slightly modified from previous years. The Atlantic
hurricane region includes the North Atlantic Ocean, Caribbean Sea, and Gulf
of Mexico.

The 2013 seasonal hurricane outlook reflects a combination of climate factors
that have historically produced above-normal Atlantic hurricane seasons. The
three main climate factors for this outlook are:

1) The ongoing set of atmospheric conditions that have been producing
increased Atlantic hurricane activity since 1995, which includes

2) An expected continuation of above-average sea surface temperatures
(SSTs) across the tropical Atlantic Ocean and Caribbean Sea, and

3) A likely continuation of ENSO-neutral conditions (i.e., no El Nifio or La
Nifia); meaning El Nifio is not expected to develop and suppress the hurricane
season.

This combination of climate factors historically produces above-normal
Atlantic hurricane seasons. The 2013 hurricane season could see activity
comparable to some of the very active seasons since 1995.

http://www.cpc.ncep.noaa.gov/products/outlooks/hurricane2013/May/hurricane.shtml 6/25/2013
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BB Introduction

Sea-level Rise and the Free State

With its 3,100 miles of tidal shoreline and low-lying rural and urban lands, “The Free
State” is one of the most vulnerable to sea-level rise. Historically, Marylanders have long
had to contend with rising water levels along its Chesapeake Bay and Atlantic Ocean and
coastal bay shores. Shorelines eroded and low-relief lands and islands, some previously
inhabited, were inundated. Prior to the 20" century, this was largely due to the slow
sinking of the land since Earth’s crust is still adjusting to the melting of large masses of
ice following the last glacial period. Over the 20" century, however, the rate of rise of the
average level of tidal waters with respect to land, or relative sea-level rise, has increased,
at least partially as a result of global warming. Moreover, the scientific evidence is
compelling that Earth’s climate will continue to warm and its oceans will rise even more
rapidly.

Recognizing the scientific consensus around global climate change, the contribution
of human activities to it, and the vulnerability of Maryland’s people, property, public
investments, and natural resources, Governor Martin O’Malley established the Maryland
Commission on Climate Change on April 20, 2007. The Commission produced a Plan of
Action' that included a comprehensive climate change impact assessment, a greenhouse
gas reduction strategy, and strategies for reducing Maryland’s vulnerability to climate
change. The Plan has led to landmark legislation to reduce the state’s greenhouse gas
emissions and a variety of state policies designed to reduce energy consumption and
promote adaptation to climate change.’

Downtown Annapolis was flooded
during Hurricane Isabel in 2003.
Higher sea levels will increase the
extent and frequency of flooding
from such storms.

“As storms such as
Hurricane Sandy
have shown, it is
vital that we commit
our resources and
expertise to create a
ready and resilient
Maryland, by taking
the necessary steps
to adapt to the rising

”

sed...

—Governor O’Malley

Don Boesch



Sea-level Rise Projections in the Maryland Climate Action Plan

Previous projections’ of sea-level rise specific to Maryland
and extending throughout the 21* century were developed by
the Climate Change Commission’s Scientific and Technical
Working Group (STWG) and presented in its 2008 report,
Comprehensive Assessment of Climate Change Impacts in
Maryland*. These projections were used in Phase I° of a
Comprehensive Strategy to Reduce Maryland's Vulnerability

to Climate Change that specifically addressed vulnerability
due to sea-level rise and coastal storms. Phase II° included
broader strategies to build societal, economic, and ecological
resilience.

These projections indicated that Maryland might
experience a relative sea-level rise of 0.82 m (2.7 ft) during
this century under a scenario of lower greenhouse gas
emissions’ and as much as 1.04 m (3.4 ft) under a scenario
of higher greenhouse gas emissions. These, and the other
climate change projections used in the STWG assessment,
were developed in early 2008 following the release of the
Fourth Assessment of the Intergovernmental Panel of
Climate Change (IPCC).* The IPCC took a conservative
approach to projecting sea-level rise that included modeling

of the specific processes that would contribute to sea-level Left: Global Warming and the Free State, a Comprehensive Assessment of
rise, such as expansion of the volume of the ocean as it Climate Change Impacts in Maryland.
warmed and the melting of glaciers. It indicated that the rise Right: Climate Action Plan, Maryland Commission on Climate Change.

in global mean sea level (GMSL) would not likely exceed
0.52 m (1.7 ft) by the end of the century. However, the IPCC
explicitly excluded future changes in flows from polar ice
sheets that, at that time, could not be confidently modeled
based on the peer-reviewed literature. It noted that, if flows
from polar ice sheets would grow linearly with global mean
temperature, the projection might increase by as much as an
additional 0.2 m (0.7 ft).

With emerging evidence of a more rapid acceleration of polar ice sheet melting’, the IPCC projections were criticized
as being too conservative even as they were published. Around the same time of the release of the IPCC report an
alternative method for projecting sea-level rise, called the semi-empirical approach, was published." It is a statistical,
rather than a process-based, approach that mathematically fits a relationship between the observed sea-level rise and
temperature increase over the past century. Future sea-level rise is then estimated based on projections of future global
mean temperature, using the same emissions scenarios and climate models used by the IPCC. This resulted in significantly
greater best projections for global sea-level rise of 0.87 m (2.9 ft) and 0.72 m (2.3 ft) for the same higher and lower
emissions scenarios used in the 2008 Maryland Assessment. The projections of relative sea-level rise used in the Maryland
assessment were based on projections of GMSL rise derived from the 2007 version of the semi-empirical model. These
projections were also adjusted by the rate of vertical land movement (VLM) of -1.7 mm yr' derived from 20" century
estimates of relative sea-level rise for coastal Maryland as a whole. There was no explicit attempt to include a range of
estimates, as only the mean projections were used.




Rapidly Developing Science Key Message .
Since 2008, there has been a virtual explosion of the scientific
literature related to past and future sea-level rise that can
better inform projections of sea-level rise for Maryland. highest rate of sea-level rise in the
These publications include a refinement of the semi-empirical last 2,000 years.

approach'!; criticisms of this approach'’; more definitive
estimation of present and future rates of melting of polar
ice sheets and glaciers; detailed assessments of sea-level rise
indicators from tide gauges, satellite altimeter measurements, and coastal sediment deposits; studies of historical sea-level
rise based on tide gauges within the region; and investigations of the causes of regional differences in sea-level rise. In
general, these scientific results have demonstrated: (1) the 20™ century experienced the highest rate of sea-level rise in the
last 2,000 years'; (2) global mean sea level (GMSL) rose at an average rate of 1.7 mm yr' during the 20" century based on
tide gauge records' and an average of 3.2 mm yr' from 1993 to the present based on satellite measurements'*; (3) rates of
melting of the Greenland and West Antarctic ice sheets accelerated’; and (4) sea level is likely to rise more than estimated
by the IPCC 2007 assessment.

The 20" century experienced the

Recent Federal Guidance
United States Army Corps of Engineers

In 2011, the U.S. Army Corps of Engineers T 204 global mean sea-level rise scenarios r66 P
(USACE) issued guidance'® for incorporating ~ it
the direct and indirect physical effects of 8 1.8 1 59 &
projected future sea-level change across the <) Q
project life cycle in managing, planning, < 147 r 46 <
engineering, designing, constructing, & 10- 53 kS
operating, and maintaining USACE projects g ' g
and systems of projects. Insofar as it affects 2 08 26 T
federal projects in the State of Maryland, © T
as stated in Executive Order 01.01.2012.29, i{; 0.4 1.3 %
this guidance should also be considered g —Scenario | e
in developing Maryland-specific sea-level % 0.0 —Scenario Il - 0.0 %
projections. Rather than requiring a specific j Scenario Il I
range of sea-level rise to be used in planning, w04 6 6 6 o6 o 6 & & 9o 0'1 3
the Corps guidance specifies that alternatives S g ¢ ¢ & & s & & 2

be evaluated under three scenarios of a Year

curvilinear increase in _Sea l.evel durlng the Sea-level rise scenarios included in the Corps

21* century: low, resulting in 0.5 m (1.6 ft) qguidance for coastal project planning.’s

of GMSL rise by 2100; medium, resulting in
1.0 m (3.3 ft); and high, resulting in 1.5 m
(4.9 ft). The guidance indicated that GMSL
rise should be adjusted by the local rate of
vertical land movement (VLM) for planning
specific projects.

A large piece of ice calving off the
Margerie Glacier in Glacier Bay, Alaska.
Photo by Larry D. Moore, 2011. From
http://commons.wikimedia.org/wiki/
File:Margerie_calving.jpg



The Charge

On December 28, 2012, Governor
Martin O’Malley issued an
executive order on Climate
Change and “Coast Smart”
Construction that requires State
agencies consider the risk of
coastal flooding and sea-level

rise to capital projects and to

site and design such projects to
avoid or minimize associated
impacts. In addition, Section 7 of
the order directs: “The Scientific
and Technical Working Group
shall review the sea-level rise
projections in the Maryland
Climate Action Plan (2008) and
shall provide within 180 day of
the effective date of this Executive
Order, updated projections based
on an assessment of the latest

climate change science and federal guidance.” This present report responds to the directive through interpretation of recent

Coastal erosion during Tropical Storm Hanna
(2008) on Taylors Island, in Dorchester County.
The effects of coastal storms become worse
when paired with sea-level rise.

scientific results to produce projections useful for sea-level rise adaptation in Maryland.

The Approach

This revision of sea-level rise projections for Maryland was developed through consultation with a group of experts from
Maryland and the Mid-Atlantic region. These experts included several who led or participated in the national assessments
of sea-level rise published within the past year that are discussed below, as well as authors of recently published papers

on sea-level rise in Chesapeake Bay and the Mid-Atlantic region. Three members of the Scientific and Technical Working
Group (STWG) that produced the 2008 Maryland Assessment, who are familiar with sea-level rise issues, were included
in the expert group to ensure continuity and context. The group of experts was convened on March 8, 2013 for a focused
workshop to review and revise a draft framework document that drew heavily from recent national assessments. Drafts
were subsequently reviewed and revised by the group of experts to produce this consensus report.

Experts participate in @ workshop
on March 8, 2013 to start the
process of updating sea-level rise
projections in Maryland.

Jane Hawkey
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B Building Blocks

Recent Assessments

During 2012, two important assessments of projected sea-level rise were
published: a report by the National Research Council (NRC) on sea-

level rise along the California, Oregon, and Washington coasts'” and the
development of sea-level rise scenarios'® used in the National Climate
Assessment'’ that is scheduled to be released in 2013. The NRC assessment
examined in detail the latest science concerning the processes contributing
to sea-level rise, including thermal expansion of ocean volume; melting of
glaciers, ice caps, and ice sheets; terrestrial water storage; and factors that
would affect sea-level rise along the U.S. West Coast, including changes in
ocean circulation and vertical land movement. From these, processed-based
projections were made through the 21* century and contrasted with
projections made using the revised (2009) semi-empirical approach."

The figure below compares these projections with those that served
as the basis for the 2008 Maryland Assessment. For the NRC projections,

the dark portion of the bars represent the confidence limits of the mean éi’fl;' G/Otza//, i’f’ngetihaﬁgf ’ml/JaCC/?S f”t fh: United .
Teps . ates published oy the Natioha Imate Assessmen

and the full bars represent the 5 to 95% probabilities. Also depicted are the in 2009. The updated report is scheduled to be

Intergovernmental Panel on Climate Change (IPCC) projections plus the released in 2013.

scaled-up ice sheet component (lighter shade) that was mentioned earlier. Right: Global Sea Level Rise Scenarios for the United

As presented here, ranges of projections do not differentiate among the States National Climate Assessment published by the

. . . . National Research Council.
emissions scenarios on which they are based. The much higher range for

projections based on the semi-empirical approach is caused, in part, by
inclusion of a scenario with greater emissions® than the “higher emissions”
scenario that has been used in the 2008 Maryland Assessment. Even so,
the semi-empirical projections produce greater sea-level rise for a given
emissions scenario than process-based models used by the NRC and IPCC.

Comparison of global mean sea-level rise projections

213 B8 Semi-empirical approach 7
B= National Research Council 2012
18371 = 2008 Maryland Assessment "6
152 == Intergovernmental Panel on Climate Change 2007 5
£ £
g 1221 4 2
< < Comparisons of global mean sea-level
3 0914 3 3 (GMSL) rise projections developed by
c_'u || (_'U the National Research Council” with
2 061+ L g those generated by the semi-empirical
’ approach’’ as presented in the NRC
- . report. The GMSL rise component
0.30 — F1 projections used in the 2008
B= - Maryland Assessment? are included
for comparison as are projections for
0 2030 2050 2100 0 2100 by the IPCC Fourth Assessment, ¢
including the scaled-up ice-sheet
Year component.
5




































4. Maryland’s Climate Action Plan addresses both actions taken to limit the magnitude of climate change (commonly
referred to as mitigation) and those taken to adapt to climate change. This is appropriate as they are two sides of the
same coin: adaptation is required even if aggressive mitigation is undertaken, but without mitigation adaptation
becomes increasingly daunting.*” This is particularly evident with regard to sea-level rise, which will continue to occur
through this century and into the next as a result of the global warming that has already occurred. Furthermore, global
warming will be substantially greater in subsequent centuries, unless greenhouse gas emissions are substantially reduced
during this one.

Current 2 Feet

4 Feet 6 Feet

Sea-level rise map showing land inundation under current conditions (top left), under 2 feet of
sea-level rise (top right), under 4 feet of sea-level rise (bottom left), and under 6 feet of sea-level rise
(bottom right). Maps are derived from high resolution LIDAR imaging and are taken from NOAA Sea
Level Rise and Coastal Flooding Impacts Viewer (http://www.csc.noaa.gov/digitalcoast/tools/slrviewer).
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ADDRESSING ADAPTATION IN THE OIL AND GAS INDUSTRY

Executive summary

As responses to climate change impacts management strategies. This report examines
extend beyond greenhouse gas (GHG) oil and gas industry awareness of climate
emissions mitigation, governments and change-related risks, and identifies
companies increasingly recognize the need to  appropriate responses and ways in which
integrate adaptation planning and these responses are being integrated into
implementation into balanced risk broad risk management frameworks.

Summary of key observations

1. Risk management is integral o business decision-making frameworks in the oil and gas
industry.
2. Adaptation in climate risk management involves:
e identification and evaluation of risks;
e development of risk mitigation and management strategies; and
e implementation of strategies.

3. Oil and gas companies continue to adapt to climate risks.

The oil and gas industry assesses a range of current and future climate change-related risks
to its operations, infrastructure and value chains. These include risks such as climate
varidbﬂify, floods, sea level rise, extreme events, species migration shifts, permcfrost
thawing and water availability.

5. As many impacts are local and projects unique, local adaptation assessments enable the
identification of appropriate design and operational action.

6. Projections indicate that changes to climate and climate variability over the next 30-40
years will be similar regardless of mitigation scenarios. Over this timeframe, adaptation to
climate change will likely take place in addition to, or regardless of, any mitigation efforts.

7  There is uncertainty over climate variability and significant divergence in projections
beyond 2040-50. Flexible and robust design coupled with adaptive management practices
will be critical for managing climate risks and adapting fo a range of impacts.

8. Adaptation measures are being implemented by private actors; the private sector is best
placed to adapt its own infrastructure and operations to manage climate risks.

9. Lessons learned, and long shared within companies, are now being reported externally via
stakeholder disclosure processes. Sharing with other industries, governments and society
can broaden recognition and understanding of climate change risks, and can highlight
adaptation options which may be easer to implement.

10. Governments have an important role to play in developing and protecting critical
infrastructure and land use, promoting research to enhance climate science understanding
and engineering solutions, and strengthening observation networks for weather and
climate variations.
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Structured to provide an overview of the
adaptation planning process, the report
includes: examples of climate risks identified
by the oil and gas industry; an outline of risk-
evaluation processes related to specific
potential impacts; and in-use examples of risk
adaptation and management.

To help inform risk management processes across
the industry, IPIECA organized a workshop that
brought together experts from academia, the
insurance industry, a GHG emissions disclosure
organization, engineering consultants,
government research organizations, and the oil

Introduction

While a significant amount of attention
surrounding climate change has been focused
on mitigation strategies, a growing perspective
has re-emerged on the necessary role of
adaptation for climate risk management, in the

context of society, infrastructure and

and gas sector. Participants discussed the role
of adaptation in climate risk management for
society, ecosystems, and the oil and gas industry.
This report builds on the workshop’s findings.

The workshop and this publication are part of
IPIECA’s long-term initiative to promote both
climate change understanding and
engagement in developing solutions for
mitigating risks to society and to the oil and
gas industry. The workshop presentations—
and all other IPIECA publications on climate
change—can be downloaded from the IPIECA
website at www.ipieca.org.

ecosystems. Understanding climate change
risks and opportunities, and ways to
incorporate them into broader risk
management systems, is an integral part of
the oil and gas industry’s framework for
business decisions.
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Developing an adaptation plan as part of a
climate risk management strategy requires first
identifying and evaluating the projections of
potential impacts, the uncertainty involved,
and how these projections modify current
operating environments (see Figure 1). At the
company level, a multidisciplinary team of
stakeholders must be engaged in
understanding vulnerabilities, evaluating risk,
and providing feedback on the applicability of
the proposed implementation plans. Whilst
uncertainty surrounding projections from
climate science will likely remain for the
foreseeable future, investment decisions will
need to be made by industry in the interim.
With appropriate information, the oil and gas
industry can conduct an assessment fo
evaluate where climate risks expose
vulnerabilities in business operations and
assets. Understanding these vulnerabilities
leads to the development and implementation
of adaptation strategies aimed at managing
the risks. Subsequent efforts to monitor and

Figure 1 Generalized adaptation process

evaluate risks, as well as apply adaptive

management responses, allow for the continual
management and mitigation of risk. In
practice, there may be iteration between these
steps as learning increases about the risks and
the effectiveness of the plans and actions.
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Risk identification

Climate change poses risks to society,
infrastructure and ecosystems that vary across
regions and arise from a diverse set of climate
factors. Despite uncertainty in climate variability
and diversity of future projections, indications
are that additional changes to climate and its
variability over the next three to four decades
are inevitable regardless of mitigation scenarios
(see Figure 2). Over this timeframe, adaptation
to changing climates is likely to take place
anyway irrespective of, or in addition to, any
mitigation efforts. Identifying the risks of climate
change to industry operations and assets
provides an opportunity to develop business
plans aimed at minimizing disruptions.

While temperature variations are the primary
concern associated with climate change, the
impacts associated with these changes, which
include water scarcity, flooding, extreme
weather and temperature events, sea level rise
and food security, will likely be some of the most
important effects for the oil and gas industry
and society at large. The uncertainty in

projecting future climate change, including

changes in temperature and weather extremes,
remains substantial, particularly for work that
seeks to inform adaptation options on a local
scale. Identification of climate risks therefore
requires utilizing the range of projected
outcomes, which may or may not have a
common directionality to it (and which will vary
by region of interest), to formulate a

management plan.

Figure 2 Historical and projected global surface temperatures for a range of future emissions scenarios
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Figure 3 Potential risks to oil and gas operations from changing climate
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Source: adapted from Jan Dell's presentation
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including electricity systems and infrastructure
for water, transportation and communication at
regional and urban scales. Investments to adapt
inside the fenceline may have limited value if
surrounding communities and infrastructure are

not resilient. Working with local government in
identifying vulnerabilities in the surrounding
communities is also important from a staffing
perspective, as this is where employees and
their families usually reside.

Risk evaluation/assessment

Climate projections suggest that the future
climate will be one in which various thresholds
(e.g. temperature) will be exceeded on a more
regular basis (Martin Parry’s presentation—
IPIECA, 2012; NOAA, 2012), thereby putting
society at a greater risk of experiencing various
outlier! events. (See Figure 4.) The oil and gas
industry currently operates in a range of
environments that are subjected to extremes
(e.g. the arctic, deep water, hot arid regions,

etc.). Therefore, it is valuable for the industry to
assess how climate change may alter the risks
presented by these already challenging
environments.

While climate change may have local benefits in
some regions, adaptation planning is generally
focused on understanding the risks from

potentially hazardous situations. The process of
risk assessment will involve understanding how

Figure 4 Coping ranges, critical thresholds and vulnerability
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1 Outlier events are those considered to be beyond the extreme, i.e. events that are greater than two or three standard deviations from the average.

An example would be the 2003 European summer heatwave, with temperatures a full six standard deviations from the norm.
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climate change will alter the severity of a given

hazard by changing its severity frequency
and/or intensity (see Figure 5). The remaining
component of such an assessment is the
determination of a project’s vulnerability to the
hazard. The climate risk is then characterized
by combining the hazard severity due to
climate change with the asset’s vulnerability to
this hazard. The associated adaptation
response would therefore attempt to reduce the
risk due to a change in climate by reducing the
vulnerability of an operation or facility.

Impacts are local and projects are unique,

hence risk assessments and adaptation

planning should be performed at the local level

to identify design and operational actions.

Important parameters that can go into an

assessment of climate risks include:

® the location of the operation and/or facility;

® the type of facility (e.g. offshore platform,
pipeline, refinery);

e facility design (e.g. appropriateness of
codes and standards);

@ the project lifetime;

Figure 5 Climate risk assessment matrix
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Source: adapted from Alison Brown'’s presentation (slide 11)
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For example, a local change in precipitation
frequency in the future may alter local water
availability and the potential for flooding, but if
the project lifetime is short, the associated risk
may be lower than a specified threshold.
Alternatively, the current change in lightning
strikes at high latitudes, coupled with a lack of
electrical grounding or susceptibility to wildfires,
may be identified as a high risk to regional
operations for a relevant location and timescale.

Assessment of climate risks allows companies to
place the potential for business interruptions
due to changes in climate alongside the other
risks inherent in the oil and gas industry. The
potential for overlap in these business and
climate-related risks may make an integrated
approach preferable. However, whether these
assessments are run concurrently with other
standard risk assessments, or as a stand-alone
climate assessment, should be decided by the
individual company.

Risk management

The oil and gas industry develops and deploys
risk management practices for many of the
risks, both above and below ground, that are
ubiquitous in business operations. Changes in
climate could add another dimension of
complexity to these risks. Climate risk
management therefore looks to develop
adaptation plans that will mitigate and manage
the risks identified and evaluated as being
hazardous to business operations and facilities.

With the arrival of new science, the assessment

of climate risks will continue to be updated in
the context of the criteria listed above. An
important connection could be made between
the atmospheric and oceanographic scientific
communities and the classification societies
(e.g. Det Norske Veritas—DNV) to facilitate
how the science may influence rules and
standards for infrastructure that could apply
across the industry.

The process of identifying and assessing climate
risks associated with a project can lead to a
determination of ‘no-regrets'2 adaptation plans.
These no-regrets plans can define low cost
actions to design resiliency into new projects
and existing operations. As already noted, the
uncertainty ranges of future climate projections
increase significantly beyond the next three to
four decades. Therefore, flexible but robust
designs, together with adaptive management

2 ‘No-regrets’ activities are those which offer mitigation of the risk, but would still be a chosen option even if the risk does not materialize.
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Figure 6 Incorporating climate change risk into key business decisions and practices
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Source: Michelle O'keeffe (CDP) presentation, based on CDP Questionnaire response. Qualitative responses were analysed for a set of commonly identifiable ‘practices’, then
the number of occurrences of each practice counted across all responses. NB: any single company response may have mentioned a number of different practices.

practices will be critical for managing climate
risks and adapting to a range of impacts.

The oil and gas industry continues to adapt to
climate risks by employing a myriad of risk
management strategies (Figure 6), for example
identifying alternative personnel and supply
transportation methods to avoid disruptions. A
broader form of energy supply diversification is
occurring across the oil and gas industry with
the development of new shale gas and tight oil
resources, in a wider number of geographical
areas, that can mitigate supply disruptions
associated with severe weather events offshore.

Project design planning for offshore
infrastructures could incorporate ‘metocean’

projections of future climate conditions (e.g.
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wave and wind speed conditions) at the outset
of development. These could inform not only the
design of the assets, but also their most
appropriate location and the emergency
protocols required to keep personnel safe and
avoid incidents. Insurance against weather-
related risks may be a viable option for smaller
oil and gas companies. Risk management
systems can incorporate protocols and
procedures to deal with unforeseen incidents
and to periodically re-evaluate climate risks.

Companies responding to the Carbon
Disclosure Project (CDP) disclose the strategies,
both undertaken and in development, to deal
with current and future climate variability.
According to the 2011 results, 75% of
responding oil and gas companies identified
(one or more) significant physical climate
change risks, with 96% of those physical risks
being seen to have an impact on the
companies’ own operations (and the rest on
the supply chain). Physical risks from cyclones,

10

sea level rise, and snow and ice were most
commonly identified as high significance risks.
Oil and gas companies stated that they
integrate climate risks into their business
strategy, although most of the companies did
not specifically mention ‘adaptation’.




ADDRESSING ADAPTATION IN THE OIL AND GAS INDUSTRY

Reflection

The oil and gas industry is continuing to adapt
its operations, facilities and risk management
practices to deal with climate risks. Climate risk
management and implementation of adaptation
actions will require increasing internal
capability, as well as enhancing the knowledge
base of management personnel, design
engineers and contractors. In addition, it may
also require significant capital investments (for
example plant modifications), particularly in the
longer term. Adaptation planning for climate
risk management involves identifying and
evaluating risks, developing strategies to
mitigate and manage risks, and subsequently
implementing these strategies. Given the
uncertainty and evolution of knowledge
regarding climate impacts, the industry will
continue to re-evaluate its preparedness to
manage climate risks alongside the other
inherent risks the oil and gas industry faces on
a day-to-day basis.

Adaptation actions are being taken up by
private actors, and the oil and gas industry is
best placed to adapt their own infrastructure
and operations to manage climate risks.
Lessons learned and best practices are being
shared within companies, and are now being
reported externally via stakeholder disclosure
processes (for example the Carbon Disclosure
Project). Sharing with other industries,
governments and society can broaden each
organization’s recognition and understanding
of climate risks, and avoid missing easy
adaptation options.

Beyond private actors, governments will also
have important roles in adaptation planning.
Certain critical infrastructure (for example

roads, bridges, water infrastructure) and land

use development are in the domain of
government regulation, and will therefore
requiring planning, coordination and
implementation by the relevant government
authorities. Scientific research (receiving both
governmental and non-governmental support)
should prove valuable for enhancing
understanding in climate science as well as
developing engineering solutions. Continued
support of observational networks of weather
and climate variables should be important for
both short- and long-term predictability of
climate-related risks.
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Addressing adaptation in the oil and gas industry
An IPIECA Workshop, London, UK, 9 October 2012

Workshop programme

e Welcome

Chair: Rebecca Heaton, Shell

Introduction

Workshop Chair: Billy Landuyt, ExxonMobil

Session 1: Adaptation and climate change risk management
Chair: Billy Landuyt, ExxonMobil

* Impacts of climate change and the challenge for adaptation
(Martin Parry, Grantham Institute, Imperial College)

e Economics of adaptation (Richard Tol, University of Sussex)

® Discussion

Session 2: Assessing risks and opportunities for the oil and gas sector

Chair: Laura Verduzco, Chevron

® Impacts to industry and oil and gas (Jan Dell, CH2M Hill)

¢ Impacts and strategies for energy infrastructure (Tom Wilbanks, Ock Ridge National Laboratory)

® Discussion

Session 3: Managing risks to the oil and gas sector

Chair: Mark Johnston, BP

® Risks of physical climate change (Andreas Spiegel, SwissRe)

¢ Approaches to adaptation (Michelle O’Keeffe, Carbon Disclosure Project)

e Building climate resilience in the oil and gas industry: practical experiences
(Richenda Connell, Acclimatise UK)

e Adapting to climate change: a regional climate model study of the Caucasus
(Ralf Toumi, Imperial College)

® Discussion
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® Session 4: Industry case studies
Chair: Rebecca Heaton, Shell
¢ Gulf coast and arctic asset studies (Karl Fennessey, ConocoPhillips)

e Research and development initiatives on impact vulnerability adaptation
(Chris Campos, Petrobras)

e Assessment of risk of impacts to assets (Alison Brown, Shell)

e Discussion panel
Chair: Arthur Lee, Chevron

® Participants: Alison Brown, Shell; Chris Campos, Petrobras; Richenda Connell,
Acclimatise UK; Jan Dell, CH2M Hill; Karl Fennessey, ConocoPhillips; Richard Tol,
University of Sussex; Tom Wilbanks, Oak Ridge National Laboratory.

All presentations are available from the workshop webpage:

www.ipieca.org/event/20120621/addressing-adaptation-oil-and-gas-industry
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IPIECA also has an active global network of oil and gas industry association members.
Please refer to our website for a full list.
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