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To be sustainable, shale gas
development:

}

requires a sophisticated and comprehensive regulatory
system to protect the environment and public health;

Requires a legal and policy framework capable of
ensuring both significant social and economic benefits
and ensuring that no one is made socially or
economically worse off in absolute terms;

must be nested in ambitious national and international
energy and climate change laws to ensure that it is a
bridge fuel to a sustainable future, and does not delay
or divert from that objective; and

must occur within a political and legal system that is
committed to accelerating the transition to
sustainability

-- John Dernbach
Shale Gas and the Future of Energy: Law and Policy for Sustainability



Severance Tax

1 Wyoming gets 6% severance tax from
oll and gas, allowing, among other
benefits, for every state resident to
get free instate college tuition.

1 Colorado has an effective
severance tax rate of ¥2 %.




The Colorado Example

;11's Col or ado 0 systeme ggotettiget o r
of the environment and public health?

yDoes Col oradods regul at
effective participation from the impacted
public?

;1l's Col oradodos shale reg
nested in climate change laws and policies
to ensure that it is a bridge fuel to a
sustainable future, and does not delay or

divert from that objective?
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Narthern Colorado: 1990
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|Is Colorado’s regulatory system
protective of the environment
and public health?

Air quality

Public health and safety




IMPACTS TO AIR QUALITY
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Dust and emissions from
heavy truck traffic







Compressor Engines




Storage Tanks
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Elevated levels of surface
0ozone can cause:

Shortness of breath
Chest pain when inhaling deeply
Wheezing and coughing
Increased susceptibility to respiratory infections
Inflammation of the lungs and airways
Increased risk of asthma attacks

(American Lung Association)

To To To To Do o

A Increased risk of death




Ground-Level Ozone

HOW GROUND-LEVEL OZONE IS CREATED

oS

VOCs + NOx + SUN = GROUND LEVEL OZONE

Source: EPA, ALA

STORAGE TANKS & WELLS TRANSPORTATION HEAT




Colorado Anthropogenic VOC Inventory

O

CDPHE 2011 VOC Inventory
Total: 280,000 tons/vear

Point
On-Road Mobile 4%

Mon-Road
Maobile
8%

mO&G

B Area

¥ Non-Road Mobile
m On-Road Maobile

B Point

COLOQRADO
&ir Pollucken Zopansl Divislon




Colorado (9-County NAA)
2011 O&G Sources
VOC Emissions - 306.6 tons/day

B O&G - Tanks

B O&G Area - Venting/Fugitives

H O&G Area - Pneumatics/Pumps
B O&G Point - Industrial Processes
B O&G Point - Evaporation

H O&G Point - Engines

B O&G Area - Engines/Rigs
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Increased Risk to Public Health

People living within a half mile from oil and gas
operations are at increased risk for health
impacts

Colorado School of Public Health & University of Colorado, Anschutz Medical
Campus McKenzie LM, et al, pgHuman health risk assessmen
development of unconventional nat ur al gas Scidsta Environs(Z012g




Increased risk to
public safety?




Well blow - out near Windsor, CO In
~__February, 2013







Six tank
explosions
and fires in

two months
in 2014

school told to “shelter
in place”







ﬁa Et i
Abtem | »

"v ST el Tust t"--‘-“.'.:‘.: b

Result of a lightening strike of waste water facility near
Greeley on April 17, 2015







“Gas Pipeline Explosion
""‘We‘ld County on <
'n'vn. t6 2015 IAT AN S S 3 AR



Oil and gas development is a
heavy industrial activity

NOT compatible with
residential | areas




Does Colorado’s regulatory
system allow for effective
participation from the impacted
public?

1. Mechanisms for participation in permitting
decisions

2. Due process




Setbacks- 600 series Rules

} Schools and hospitals : 1,000 - foot setback

1 Urban Setbacks : 500 - foot setback
Affects less than 4% of wells

. Rural Setback : 500 - foot sethack

Al l ows an oexceptiono I t he

The only requirement is that impacts are mitigated to the
greatest extent economically practicable




Sound wall near residential area
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Hydraulic Fracturing
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