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SCOPE AND MAGNITUDE
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What is “Hydrofracking”?
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A process used to extract gas
from deposits trapped in rock
formations (shale) where the

rock pores are too small for
the gas to be accessed with
traditional drilling techniques.

Hydraulic

A gas well is treated with large
amounts of extremely pressurized
water (up to Smm gallons per well)
mixed with sand and chemicals
(some of which are toxic)

Fracturing

Water is injected at significant
depths to fracture (create fissures
in) the shale rock and extract
natural gas .....

........ 20%- 80% of the water
stays in the ground and the
remainder need to either be
disposed of or is reused

Roughly 200 tanker A pumper truck injects a Natural gas flows out of well. ~—, Storage Natural gas is
trucks deliver water for mix of sand, water and { : — tanks trucked to a
the fracturing process. chemicals intothewell. i = Recovered water is stored in open pipeline for delivery.
™™™ pits, then taken to a treatment
i # i plant.
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Hydraulic Fracturing

— Hydraulic fracturing, or

ok “fracing,” involves the injection
of more than a million gallons
of water, sand and chemicals
3,000 at high pressure down and
across into horizontally drilled
wells as far as 10,000 feet
below the surface. The
pressurized mixture causes
the rock layer, in this case the
Marcellus Shale, to crack.
These fissures are held open
by the sand particles so that
natural gas from the shale can
flow up the well.
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Graphic by Al Granberg
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Where’s the Gas.... Munich RE =
...and how much is there?
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Legend
Bl /ssessed basins with resource estimate
"| ] Assessed basins without resource estimate
[ ] Countries within scope of report

[ ] Countries outside scope of report

Source: Energy Information Administration based on data from various
published studies.
Updated: May 9, 2011
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Where’s the Gas.... Munich RE =
...and how much is there?
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Lower 48 States Shale Plays

ANV iC:
Source: Energy Information Administration based on data from various
published studies.

Updated: May 9, 2011
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Where’s the Gas.... Munich RE =
...and how much is there?
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Shale Gas Proved Reserves By Year

Billion cubic feet

m2007 2008 w2009

30,000
2007 2008 2009
25,000 Texas 17,256 22,667 28,167
Louisiana 6 858 9,307
20,000 Arkansas 1460 3,833 9,070
Oklahoma 944 3,845 6,389
15,000 Pennsylvania 96 88 3,790

3,281 2,894 2,499

Michigan
10,000

5,000

Texas Louisiana Arkansas Oklahoma Pennsylvania Michigan

Note: The volume of share gas represented only data reported by operators on Form EIA-23, as opposed to complete EIA
estimates. The actual total volumes, including estimates for non-surveyed operators, may consequently be different.
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Where’s the Gas.... Munich RE =
...and how much is there?
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Shale Gas and the Future

= Marcellus Shale

= 2005 = 11

= 2010 = 3,043 |
= 493,000

= Texas = 93,000

= PA=71,000 |
= EPA: Shale will provide 20% of US Gas needs by

2020

= EIA:

= Natural gas supply will last 100 years
= Shale will provide up to 47% of US Gas needs by
2035 (currently at 16%)

Shale Gas is a Growing Industry............
.............. Will become more prominent




Why Hydrofrack? Munich RE =
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Cost Effectiveness

» Makes shale rock treatment less costly
= (Gas exploration made financially viable

Global / Political

» | essens dependence on foreign oil (supply & price volatility)
= U.S. as a price-setter and exporter

U.S Society/Economy

» Long-term source of energy supply
= Job creation

= Smaller carbon footprint (more climate change friendly — water pollution
exposure needs to be managed)
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SITE EXPOSURES Munich RE =
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Site/ Operational Accumulation
....... Clash Loss Scenario
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Munich RE
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Land owner

Authorities
Yase property Exploration rights (permit)
Federaland | °requirements
state laws | -thresholds
Lease contract, — - surveillance
Indemnity agreement - safety measures

Manufacturers
-Chemicals
-Exploration/Production
materials

-Test equipment

N\

Municipalities

provide

= Public Utilities

- Sewage System
- Waste Water
Treatment Plant

- Water supply

|, + Laboratories

Operator/ Energy Company / Project
(co-owners, joint venture partners)

N

Master Service Agreements,
Contracts,
Hold Harmless Agreements, Indemnities

Distribution

- Distributors

l

Contractors

- General Contractor

- Drilling Company

- Fracking Company

- Cementing Company
- Well Log Services

- etc.

!

Service Firms
-Water supply
(drilling fluids)
-Chemical supply
-Waste disposal
-Maintenance
-Transport

- Pipelines
- Etc.
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Operational Risk
Who'’s Exposed
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Primary Risks

Secondary
Risks

Tertiary Risks

Energy companies
Service/construction
contractors

Drilling contractor

Municipalities

Public utilities

Water treatment plants
Testing labs

Testing equipment mfg.

Landowner/Farmer lessors
Chemical mfg.

Own/build
operate/maintain
the well

Public safety
responsibilities

Mostly contractual
or vicarious liability

9/18/2012 12



Exposures
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Potential Loss Scenarios

Blow outs

Spills and accidents involving vehicles and equipment used to
transport people, equipment, chemicals, etc.

Bodily Injury or Property Damage (including loss of value or
enjoyment)

Gas migration related fires, explosions...above or under ground
Sudden release of pollutants
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Picture: Saul Ewing , LLP
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A Sense of the Challenge Munich RE =
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Marcellus Shale Example

Numerous (recent) examples of incidents associated with Marcellus
Shale Drilling include:

October, 2009 —10,000 gallons of flowback & freshwater released from
transmission line into high-quality waterway, in Hopewell Twp.,
Washington Co.

March, 2010 — Frac Pit Fire in Hopewell Township — Washington
County

June, 2010 - Gas well blowout Clearfield County released gas and
35,000 gallons of fracking fluid for 16 hours.

October, 2010 — Tanker truck overturns and spills nearly 5,000 gallons
of fracking fluid in Washington County.

April, 2011 — Blowout in Bradford County took 13 hours to have an
emergency response team from Texas fully control the situation.

May, 2011 - DEP fines Chesapeake Energy $1.1m for water
contamination and tank fire in Bradford County.

Information : Joel Hopkins, Esquire - Saul Ewing LLP, 2 North Second St., 7th Floor
Harrisburg, PA 17101 Phone: 717.257.7525 jhopkins@saul.com
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POLLUTION EXPOSURES Munich RE =
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Exposures Gradual Pollution Munich RE =
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= Fracking water contains
hazardous chemicals

Contamination
of aquifer

= Up to 700 different chemicals

(groundwater)
have been used : J

= Water Treatment — Water Contamination

treatment plants unable to fully aE
test and clean the water before | JM
releasing

Contamination
of navigable
waters

Gradual

Pollution

= Groundwater pollution — chemical
infused wastewater can escape

Contamination Contamination

into the environment in several of live stock £ el
ways: | J

— Failures in we_II casing allow C%?tc?rﬁ?fﬁiﬁtém
water to leak into aquifers water

— Waste water can leak out of the
storage pits (lining fails)
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Pollution Regulatory Landscape Munich RE =

(1/2)
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CERCLA (Superfund) - Imposes Liability for the
release of hazardous substances and provides
response activities.

Clean Air Act - Gives EPA jurisdiction over the
reduction of contaminants in the air

Clean Water Act - Gives the EPA jurisdiction over
the discharge of pollutants into the water from the
“point of discharge”

Safe Drinking water Act - Requires the EPA to
set standards and oversee states, localities and water
suppliers.

Energy Policy Act of 2005 - Providing tax

incentives & loan guarantees for various types of
energy production...... included the “Halliburton
Loophole”

FRAC Act of 2009/10/11- Aimed at repealing

Halliburton Loophole

The Challenge: Balance Energy & Job needs with Environmental Concerns

9/18/2012
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Pollution Regulatory Landscape Munich RE =
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= NY, PA, MD, VT & TX at the forefront (also AR,
CO, NJ, WY)
= |nitiatives vary— some include (Current or
Proposed):
= Ban or Moratorium (Active or Pending a Study) -
MD; NJ; NY; VT
= Requiring (passed or proposed) full

disclosure of chemicals - (e.g., TX; AR; CO,
OH; MI; PA; WVA; WY)
. Operatlonal Regulations —
= Positing a bond to cover well closings (Delaware

River Basin)
= Monitoring level of fluid contamination (Ohio)
= Presumption of Liability (PA Oil and Gas Act)
= Taxes initiatives (WVA passed a law imposing
tax penalties for repairing land damaged by
Hydrofracking activities)

The Challenge: Balance Energy & Job needs with Environmental Concerns

9/18/2012 18



Pollution Munich RE =

Coverage Considerations
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Possibilities:
Exposure - Proximity to the well
Injury-in-fact - The date actual damage/injury takes place
Manifestation - The date when the damage/injury
becomes evident or is discovered
Continuous Injury Trigger - Period from initial exposure to
discovery

Specific EIL Coverage will likely fill the Coverage Gap

Most Prominent

Pollution

= |Language — Total; Absolute; Named Peril / Time
Element; Manuscript

= Exceptions — S&A; Do all defendant “own, occupy or
rent” the fracking location?

= Application to Personal Injury — wrongful eviction or
invasion of privacy

Fortuity — Are fracking losses Expected /Intended |

9/18/2012 19
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EARTHQUAKE EXPOSURES Munich RE =
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Hydrofracking Munich RE
Earthquake Exposure
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Wastewater Injectlon Wastewater well AFraeking well

............ greater issue than
the Fracking Well itself...

Longer Duration

Well is turned
horizontal

I

Marcellus Shale

NIz

Hydrofrac Zone

o Geoogycom

US Dept. of Interior/US Geological Survey 9/18/2012 21
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Earthquake Activity Munich RE =
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US Dept. of Interior/US Geological Survey

Earthquake Examples (Largest recorded)

= Rangely, CO, injection experiments (M4.9, 1995), 1945-1995
= Rocky Mountain Arsenal (M5.3, 1967), fluid injection, 1962-1966
= Gazli, Uzbekistan, gas recovery (M7.2), 1976-1984

= Water Reservoirs: Lake Mead (M5), Koyna (M6.3), Oroville (6.1) Tadjikistan,
ltaly and many others

= Geysers Geothermal Field (M4.6), injection-enhanced production

Earthquake frequency in

= Dallas Airport (M3.3), fluid injection, 2008-2009 e camial ULS,  arerees

50% in 2000, and then over
seven-fold in 2008

= __Youngstown, Ohio (M4.0), fluid injection, 2011 J

» Arkansas (M4.7), fluid injection, 2010-2011

9/18/2012 22
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Earthquake Munich RE =

Coverage Considerations
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d Standard Policies do not cover
Earthquake

O EQ Coverage needs to be added by

endorsement for an additional
Charge

Developers/ Energy Cos./ Contractors could still be liable for damage!!

SN - W RNy O
{}EII(}E ARTHQUAKES

9/18/2012
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Conclusions
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What is the Catastrophic Potential ??
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SR
==

=

Typical Clash Exposure
Transfer of Liability is key

Exposure is meaningful
Latency poses coverage challenges
Standard Pollution Exclusions should apply

Hydrofracking Activity, mostly waste water
disposal injection wells carry a risk of inducing
earthquakes.

Earthquakes are not large enough to be a safety
concern.

The rate of earthquakes in the U.S. midcontinent
has increased in recent years, but few injection
wells are triggering earthquakes.

Standard Property Coverage does not apply.

9/18/2012
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FUTURE AND TAKEAWAYS Munich RE =
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