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Hello, my name is

Talisman Terry, your
friendly Fracosaurus.

I am here to teach you
about a clean energy source
called NaTural Gas, found
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Roughly 200 tanker
trucks deliver water

the fracturing process.

A pumper truck injects a
far mix of sand, water and
chemicals into the well

Matural gas flows out of wel

I
Water table Well

Hydraulic Fracturing

Hydraulic fracturing, or
“fracking,” involves the injection
of mare than a million gallons
of water, sand and chemicals
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.

Well turns
horizontal

Marcellus Shale

Recovered water is stored in open
pits, then taken to a treatment

Storage MNatural gas is piped
tanks o market

Matural gas
flows from
fissures
into well

Mixture of
water, sand
and chemical

The shale is fractured
by the pressure inside
the well.

Fissures

Graphic by Al Granberg






Fracking Technology Milestones

Early Natural gas extracted from shale wells. Vertical wells fractured
1900s with foam

1983 First gas well drilled in Barnett Shale in Texas

1980s- Cross-linked gel fracturing fluids developed and used in vertical
1990s wells

1991 First horizontal well drilled in Barnett Shale

1991 Orientation of induced fractures identified

1996 Slickwater fracturing fluids introduced

1996 Microseismic post-fracturing mapping developed

1998 Slickwater refracturing of originally gel-fractured wells

2002 Multi-stage slickwater fracturing of horizontal wells

2003 First hydraulic fracturing of Marcellus Shale

2005 Increased emphasis on improving the recovery factor

2007 Use of multi-well pads and cluster drilling
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Barnett Shale Wells
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Annual Crude Oil Production, 2000-2011

Annual crude oil production, 2000-2011
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AEO2012 unproved technically recoverable resources, tight oil

million barrels
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United States Energy Information Administration,
Review of Emerging Resources: U.S. Shale Gas and
Shale Oil Plays at 75-77 (Jul. 2011)

Resource Estimate

The active area for the Monterey/Santos shale play is approximately 1,752 square miles in the
San Joaquin and Los Angeles Basin. The depth of the shale ranges from 8,000 to 14,000 feet
deep and 1s between 1,000 and 3,000 feet thick. The shale oil play has an average EUR of
550 MBO per well and approximately 15.42 Bbbl of technically recoverable oil. These
average values are provided in Table 57.

Table 57 Monterey/Santos Average EUR and Area

Active

Area (sq. miles) 1,752
EUR (MBO/ well) 550
Well Spacing (wells/ sq. mile) 16
TRR (BBO) 15.42




“The Division Is unable to identify where
and how often hydraulic fracturing occurs
In the state....The limited data we have is
unreliable as there are neither reporting
requirements nor regulatory parameters of

when, how, and what needs to be reported

when applying for permits.”
- Elena Miller, 2011, State Oil and Gas Supervisor




California Counties with
Confirmed and Suspected Fracking

* Confirmed
Suspected

olang,
San

Contra |
oSt Joaquin

Merced

Madera

Fresno

Kings




How many wells In
California are Fracked?

DOGGR:
— 2,294 new wells drilled in 2011
— 3,376 notices filed for the reworking of existing wells

FracFocus: 477 wells fracked since 1/1/11
WSPA: 628 wells fracked by members in 2011

Halliburton: 50-60% of new wells in Kern Co. fracked In
2011

BLM:
— 5% of wells reported fracked in CA in 2010

— 17% of wells reported fracked in CA between 2000-10

— 90% of wells on Federal and Indian land have been fracked
nationwide as of May 2012.




Leases offered 2012
Leases offered 2011
Leases offered 2010
Leases offered 2009

Non-wilderness BLM Lands
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} . Organic Farm
|Zona Organica
Only
Materials of

=== Natural Origin
are Permitted

Solamente
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HOW NATURAL GAS DRILLING CONTAMINATES DRINKING WATER SOURCES

11. Toxic fracking fluid waste is dumped
in poorly constructed and sometimes
unlined pits and seeps into local
waterways and aquifers

10. Concentrated methane gas creates
flammable water and poisonous fumes

9. Residential wells pump water
unsafe for use from contaminated
aquifers into homes

8. Toxic fracking fluids, benzene,
methane and other carcinogens pierce
and pollute local aquifers

1. High pressure creates more
fractures, releases methane gas and
forces toxic fracking fluid upwards

6. The majority of fracking fluid remains
in the ground and is not biodegradable

1. A mixture of millions of gallons of
water, chemically treated sand and toxic
chemicals is injected under high pressu
into drilling well

2. Toxic fracking fluid spills from pipes,
open valves and transporting vehicles

and contaminates local waterways

3. Fracking fluid leaks though fissures
and contaminates aguifer

4. Fracking fluid is pumped 7000 ft o
more down and a similar distance
horizontally to release natural gas

Gas producing rock formation|

Proppants like chemically treated

) sand and ceramic keep fractures ope

5. Fracking fluid injected at high
pressure creates fractures and release
natural gas
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Chemical Impacts

75% could affect the skin, eyes, respiratory and
gastrointestinal systems

40-50% could affect the brain/nervous system,
Immune and cardiovascular systems, and
kidneys

37% could affect the endocrine system
25% could cause cancer and mutations
37% can become airborne
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Study of Air Toxics and Carcinogens Near an Oll
Field in Garfield County, Colorado

Table 3

Chronic and subchronic reference concentrations, critical effects, and major effects for hydrocarbons in quantitative risk assessment.

Hydrocarbon

Chronic

Subchronic

RfC (ug/m¥)

Source

3

RfC (pg/m™)

Source

Critical effect/ Other effects

target organ

1,2 3-Trimethylbe nze ne
1,3.5-Trimethylbenzene
[sopropylbenzene
n-Hexane

n-Nonane

n-Pentane

Styrene

Toluene

Xylenes, total
n-propylbenzene

1,2 4-Trimethylbe nze ne

1,3-Butadiene
Propylene
Benzene

Ethyl benzene
Cyclohexane
Methylcyclohexane

Aliphatic hydrocarbons Cs-Cg*
Aliphatic hydrocarbons Ca=Cig
Aromatic hydrocarbons Cy-Cpg"

5.00E +00
6.00E +00
4.00E+02
7.00E+02
2.00E+02
1.00E+03
1.00E+03
5.00E+03
1.00E+02
1.00E+03
7.00E-+00

2.00E+00
3.00E+03
3.00E+01

1.00E+03
6.00E +03
3.00E+03
6E + 02
1E+02
1E+02

PPTRV
PPTRV
RIS
RIS
PPTRV
PPTRV
RIS
RIS
RIS
PFTRV
PPTRV

RIS
CalEPA
ATSDR

ATSDR
RIS

HEAST
PPTRV
PPTRV
PPTRV

5.00E + 01
1.00E + 01
8.00E+01
2.00E +03
2.00E+03
1.00E + 04
3.00E +03
5.00E+03
4.00E +02
1.00E + 03
7.00E+01

2.00E + 00
1.00E + 03
8.00E+01

8.00E +03
1.80E+ 04
3.00E+03
2T7E+04
1E+02
1E+03

PPTRV
PPIRV
HEAST
PPTRV
PPIRV
PPIRV
HEAST
PPIRV
PPIRV
Chronic RfC PPTRV
PPIRV

Chronic RfC IRIS
Chronic RfC CalEPA
PPIRV

PPTRV
PPTRV
HEAST
PPTRV
PPTRV
PPETV

Neurological Respiratory, hematological
MNeurological Hematological

Renal Meurclogical, respiratory
Neurological
MNeurological
MNeurological
Neurological
MNeurological
MNeurological
Developmental
Decrease in blood
clotting time
Reproductive
Respiratory
Decreased
lymphocyte count
Auditory
Developmental
Renal
Neurological
Respiratory
Decreased matermnal
body weight

Respiratory

Developmental, respiratory
Developmental, respiratory
Neurological

Neurological, respiratory

Neurological, respiratory
Meurological, developmental,
reproductve

Neurological, respiratory, renal
Meurological

Respiratory

Abbreviations: 95%UCL, 95% upper confidence limit; CalEPA, California Environmental Protection Agency; HEAST, EPA Health Effects Assessment Summary Tables 1997; HQ, hazard
guotient; IRIS, Integrated Risk Information System; Max, maximum; PPTRV, EPA Provisional Peer-Reviewed Toxicity Value: RfC, reference concentration; pg/m®, micrograms per

cubic meter. Data from CalEPA 2011; [RIS (US EPA, 2011); ORNL 2011.

* Based on PPTRV for commercial hexane,
! Based on PPTRV for high flash naphtha.

Source: McKenzie et al. 2012




According to a peer-reviewed study, more than 50
non-methane hydro carbons were found near gas
‘wells |n Colorado mcludlng 35 that affect the braln

SkyTruth
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Earthquakes
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Scientists are saying with
Increased certainty that two
damaging earthquakes in 2011
-- one in Colorado, the other Iin
Oklahoma -- were triggered by
oll and gas production
activities.
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Methane

About 126 billion cubic feet of gas are
unnecessarily vented and flared from
federal oll and gas leases each year.

Enough to heat 1.7 million homes for one
year.




SEE?... MARCELLUS SHALE
DRILLING IS A SAFE WAY To

PROVIDE You WITH NATURAL

IT’s A
WATER
FOUNTAIN.




COLORADO GROUNDWATER CONTAM INATION
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Litigation

Center for Biological Diversity and Sierra
Club sue BLM over 2011 lease sale In
Monterey and Fresno counties.

Notice to sue under Endangered Species
Act.

Litigation for failure to comply with CA
Environmental Quality Act.

Litigation for failure to comply with CA’s
Underground Injection Program




Contact:
Rose Braz, climate campaign director
Center for Biological Diversity

rbraz@biologicaldiversity.org
415.632.5319

Thank You!




