-

-4
Ron Bosch

Upstream Water Treatment Team Leader
Champion Technologies




Source U.S. Energy Information Administration based on data from various published studies.
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Colorado draft rules seek more info on fracking fluid

Denver Business Journal by Cathy Proctor, Reporter
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Colorado would require energy companies
to disclose substantially more information
about the chemical ingredients of hydraulic
fracturing fluid used to crack underground
rock formations to access ol and natural
gas, according to draft rules released
Tuesday.

Hydraulic fracturing (fracking) has been
used in Colorado's oil and gas industry for
decades, but concerns have risen about the
ingredients of the fluid and whether they
may cause environmental damage or harm
public health.

Gov. John Hickenlooper in August said he
wanted new rules by year-end, requiring
companies to publicly disclose the contents
of the fracking fluid, following the lead of

Looking to hydrofracking to |

Frackonomics: A natural gas field, a Pennzsyhania boom
combine to bolster New York's prospects; Part | in aseri

Ohio EPA Studies Air at Shale Gas Sites

Nov. 2, 2011 6:30 a.m.

COLUMBUS, Ohio -- With shale gas production from Ohio's Marcellus
and Utica shale deposits projected to increase, the Ohio Environmental
Protection Agency says it "wants to make sure the air around
production sites is safe while providing business with the most efficient
option to get operations up and running.”

In a statement to news organizations, the OEPA said it has developed a
draft general air permit for shale gas production sites and is seeking
public comments prior to finalizing the permit.

The draft general permit covers a variety of emissions sources found at
most shale gas production sites, the agency said. These include internal
combustion engines, turbine-powered generators, dehydration systems,
storage tanks, flares and unpaved roadways. It contains emissions
limits, operating restrictions, and monitoring, testing and reporting
requirements.
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The Great Recession ended Lynn Brickman's 35-
year career as a medical technologist and wiped out
her savings. So at 57. an age when many retire to
Florida, she left the Sunshine State for Cayuta, a
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small town in MNew York's Scuthern Tier. and pinned
her hopes on the state’s gas-rich Marcellus Shale.

“l could not find a job in my field,” Ms. Brickman
said. *| even tried selling cars. Eventually, my dad's
wife said, ‘Come up here.' She said this gas thing
was happening.”
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Chemicals Used by Hydraulic Fracturing Companies in Pennsylvania
For Surface and Hydraulic Fracturing Activities
Prepared by the Department of Environmental Protection
Bureau of Oil and Gas Management
Compiled from Material Safety Data Sheets obtained from Industry

1.2.4-Trimethylbenzene

Glycol Ethers (includes 2BE)

1.3.5 Trimethylbenzene

Guar gum

2.2-Dibromo-3-Nitrilopropionamide

Hemicellulase Enzyme

2.2-Dibromo-3-Nitrilopropionamide

Hydrochloric Acid

2-butoxyethanol

Hydrotreated light distillate

2-Ethylhexanol

Hydrotreated Light Distilled

2-methyl-4-isothiazolin-3-one

Iron Oxide

5-chloro-2-methyl-4-isothiazotin-3-one Isopropanol
Acetic Acid Isopropyl Alcohol
Acetic Anhydride Kerosine

Acie Pensurf

Magnesium Nitrate

Alchohol Ethoxylated

Mesh Sand (Crystalline Silica)

Alphatic Acid

Methanol

Alphatic Alcohol Polyglycol Ether

Mineral Spirits

Aluminum Oxide Monoethanolamine
Ammonia Bifluoride Naphthalene
Ammonia Bisulfite Nitrilotriacetamide
Ammonium chloride Oil Mist

Ammonium Salt

Petroleum Distallate Blend

Ammonia Persulfate

Petroleum Distillates

Aromatic Hydrocarbon

Petroleum Naphtha

Aromatic Ketones

Polyethoxylated Alkanol (1)

Boric Acid Polyethoxylated Alkanol (2)
Boric Oxide Polyethylene Glycol Mixture
Butan-1-01 Polysaccharide

Citric Acid Potassium Carbonate

Crystalline Silica: Cristobalite

Potassium Chloride

Crystalline Silica: Quartz

Potassium Hydroxide

Dazomet

Prop-2-yn-1-01

Diatomaceus Earth Propan-2-01
Diesel (use discontinued) Propargyl Alcohol
Diethylbenzene Propylene
Doclecylbenzene Sulfonic Acid Sodium Ash

E B Butyl Cellosolve

Sodium Bicarbonate

Ethane-1.2-diol

Sodium Chloride

Ethoxlated Alcohol

Sodium Hydroxide

Ethoxylated Alcohol

Sucrose

Ethoxylated Octylphenol

Tetramethylammonium Chloride

Ethylbenzene Titaniaum Oxide
Ethylene Glycol Toluene
Ethylhexanol Xylene

Ferrous Sulfate Heptahydrate

Formaldehyde

Glutaraldehyde
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The EH&S consequences of either , Or

' , fresh water introduced to oil and gas formations are
likely tobe $ (# %#)#(# than the consequences of
treating them over the life of a field.

This is the basis of a 4 ppm limit on H,S in gas transport.

The idea that " In fracturing a well would be
saferis | # because it only addresses the risk during the
fracturing process.

A approach is to look at risk over the
" a well, from pad development to abandonment.

A metric would be risk/MCF or Barrel produced.
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The more you have over the biology and
chemistry of the source water for the frac, the +

*

...andthe " , -+
from well over its lifetime.
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The more you can control the chemistry, the more you
are able to ...
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e The)%0 1(02 of fracs are completed
0% 0 third-party chemical supply.

e Most *3+ are completed
0% 0 third-party chemical supply.

This requires a to well completion
by chemical company, completion company, and producer.

Selecting individual chemistries for each frac
and #5% * when compared to a
standardized approach over the life of the well.
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« Health and safety criteria at product level

— For example: Does 50% glutaraldehyde
pose a " b
than 5% glutaraldehyde?

 Environmental criteria applied
at component level

— Environmentally,100 ppm of 50%
glutaraldehyde poses the
b as 1000 ppm
of 5% glutaraldehyde
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100 ppm of 5% glutaraldehyde is
* ! 3
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generally leads to
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Ozone In the stratosphere is at ~20 ppm, and
results in " #

Ozone in the troposphereisa /
at the PEL of 0.1 ppm and an IDLH level of 5 ppm.

ClO, Is about 67 than H,S.

This is not to say don’t use any of these ...
but it does point out that 0$#(# %
A4#( 3(%5 10#( 0 )#
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Just applying chemistry iIs a common
approach. But... what does really mean?

* |t does not capture
, especially over the life

of the well.

It generally does not capture the total
effect of
necessary to achieve performance
targets.

e %
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Just applying chemistry iIs a common
approach. But... what does really mean?

e |t does not account for

e The residual can be a as well as a

 From an environmental
perspective, degradation in minutes is
than degradation in days.
But, there is a definite '
"’ to degradation in days.
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Establish $% # for frac
additives. Capture the * and the
e Don't confuse + 3 * with
+ ¥ ) +

e Look at the potential environmental risk through the lens
of o #

. to regulators and the public that the
environmental riskis 0 ' * at the frac.

e |tincludes the
of the well.
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