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Presentation Notes
October 4, 2013

The U.S. Energy Information Administration estimates that the United States will be the world's top producer of petroleum and natural gas hydrocarbons in 2013, surpassing Russia and Saudi Arabia. For the United States and Russia, total petroleum and natural gas hydrocarbon production, in energy content terms, is almost evenly split between petroleum and natural gas. Saudi Arabia's production, on the other hand, heavily favors petroleum.


“For years, environmentalists and the gas
drilling industry have been in a pitched battle
over the possible health implications of hydro
fracking. But to a great extent, the debate —
as well as the emerging lawsuits and the
various proposed regulations in numerous
states — has been hampered by a shortage

of science.”
Drilling for Certainty: The Latest in Fracking Health Studies.
ProPublica, March 5, 2014
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Presentation Notes
In 2011, when ProPublica first reported on the different health problems afflicting people living near gas drilling operations, only a handful of health studies had been published.  Three years later, the science is far from settled, but there is a growing body of research to consider.
Below, ProPublica offers a survey of some of that work. The studies included are by no means a comprehensive review of the scientific literature. There are several others that characterize the chemicals in fracking fluids, air emissions and waste discharges. Some present results of community level surveys. 
Yet, a long-term systematic study of the adverse effects of gas drilling on communities has yet to be undertaken. Researchers have pointed to the scarcity of funding available for large-scale studies as a major obstacle in tackling the issue. 
A review of health-related studies published last month in Environmental Science & Technology concluded that the current scientific literature puts forward “both substantial concerns and major uncertainties to address.” 
Still, for some, waiting for additional science to clarify those uncertainties before adopting more serious safeguards is misguided and dangerous. As a result, a number of researchers and local activists have been pushing for more aggressive oversight immediately. 
The industry, by and large, has regarded the studies done to date — a number of which claim to have found higher rates of illness among residents living close to drilling wells — as largely anecdotal and less than convincing.
“The public health sector has been absent from this debate,” said Nadia Steinzor, a researcher on the Oil and Gas Accountability Project at the environmental nonprofit, Earthworks.
 



“Despite broad public concern, no
comprehensive population-based studies of
the public health effects of unconventional
natural gas operations exist.”

“Potential Public Health Hazards, Exposures and Health
Effects from Unconventional Natural Gas Development”

Environmental Science & Technology, Feb. 24, 2014
John L. Adgate, Bernard D. Goldstein, and Lisa M. McKenzie
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Potential Public Health Hazards, Exposures and Health Effects from Unconventional Natural Gas Development
Environmental Science and Technology journal
Feb. 24, 2014
John L. Adgate, Bernard D. Goldstein, and Lisa M. McKenzie
 
The rapid increase in unconventional natural gas development in the United States during the past decade has brought wells and related infrastructure closer to population centers. This review evaluates risks to public health from chemical and nonchemical stressors associated with unconventional natural gas, describes likely exposure pathways and potential health effects, and identifies major uncertainties to address with future research. The most important occupational stressors include mortality, exposure to hazardous materials and increased risk of industrial accidents. For communities near development and production sites the major stressors are air pollutants, ground and surface water contamination, truck traffic and noise pollution, accidents and malfunctions, and psychosocial stress associated with community change. Despite broad public concern, no comprehensive population-based studies of the public health effects of unconventional natural gas operations exist. Major uncertainties are the unknown frequency and duration of human exposure, future extent of development, potential emission control and mitigation strategies, and a paucity of baseline data to enable substantive before and after comparisons for affected populations and environmental media. Overall, the current literature suggests that research needs to address these uncertainties before we can reasonably quantify the likelihood of occurrence or magnitude of adverse health effects associated with UNG production in workers and communities.
 
John and Lisa are from the University of Colorado School of Public Health
Bernard is with the Graduate School of Public Health at the University of Pittsburgh
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The University of Texas at Austin’s Energy Poll group conducts energy surveys twice a year. The survey of consumer perspectives on energy, conducted Sept. 5–23, 2013, shows mixed views on the recent surge in domestic natural gas production, largely made possible by the widespread use of hydraulic fracturing in tandem with horizontal drilling. Among the 40 percent of Americans who say they are familiar with the technology, only 38 percent support hydraulic fracturing, down from 45 percent six months ago.

Americans fare poorly when it comes to general energy literacy. Fifty-eight percent think that the nation’s largest foreign supplier of oil is Saudi Arabia, while just 13 percent chose the correct answer, Canada. Thirty-one percent say they are knowledgeable about how energy is produced, delivered and used, but less than half (46 percent) of this group correctly chose Canada as our largest foreign supplier of oil. Responses also varied widely by gender, with 44 percent of men and 20 percent of women describing themselves as knowledgeable about energy.
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Support for the use of hydraulic fracturing by region
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2117 Respondents

The survey of consumer perspectives on energy, conducted Sept. 5–23, 2013, shows mixed views on the recent surge in domestic natural gas production, largely made possible by the widespread use of hydraulic fracturing in tandem with horizontal drilling. Among the 40 percent of Americans who say they are familiar with the technology, only 38 percent support hydraulic fracturing, down from 45 percent six months ago.
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Presentation Notes
According to the Energy Poll, people are looking to the scientific community to provide impartial information about hydraulic fracturing.

The middle peddle on the floorboard of your car, or at least the cars, I grew up with, is the brake pedal.  You have communities that are either unaccustomed to oil and gas production or maybe they’re accustomed to it, but not the current pace, looking to tap the brakes.  Communities above the Marcellus in the Northeast, the Niobrara along Colorado’s Front Range, and the Barnett with Dallas and Fort Worth.

But if you look at the indicators such as oil and gas production levels, applications for permits to drill, and numbers of drill rigs, at the risk of prolonging a metaphor, the industry is punching the gas pedal.

So there’s a tension out there.
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Intermountain Oil & Gas Best Management

Practices project
http://www.oilandgasbmps.org

LawAtlas Water Quality Database

http://lawatlas.org/oilandgas



http://www.oilandgasbmps.org/
http://lawatlas.org/oilandgas
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Bureau of Land Management / BMP Project

State-of-the-art mitigation measures applied to oil and
natural gas drilling and production to help ensure that

energy development is conducted in an environmentally
responsible manner.

http://www.blm.gov/wo/st/en/prog/energy/oil_and_gas/
best_management_practices.html
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Source: definition from BLM website. http://www.blm.gov/wo/st/en/prog/energy/oil_and_gas/best_management_practices.html


Project Objectives

e Create a free, online database
documenting BMPs for responsible
oil and gas development in the
Intermountain West

* Provide BMPs and other resource
information to a wide audience,
including industry, community,
government, and environmental
advocates
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The focus of this website is a searchable database addressing surface resources affected by oil and gas development. The database includes both mandatory and voluntary Best Management Practices currently in use or recommended for responsible resource management in the states of Colorado, Montana, New Mexico, Utah, and Wyoming.

The BMP database includes the following categories: air quality and emissions, aquatic and riparian values, community, cultural/historic, grazing & agriculture, human health & safety, land surface disturbance, noise, soils (conservation, pollutions, reclamation), vegetation, visual aesthetics, water quality and pollution, water quantity and rights, and wildlife.

http://www.oilandgasbmps.org
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Project Components
Geographic Scope
e CO, MT, NM, UT, WY
e Beyond the Region
Website Background Materials
* Resource Pages
e Law and Policy
(Federal, state, local, tribes)
Database and Bibliography
e Voluntary practices
e Required practices
Research Services
Workshops

~




Project Results

* The database contains 8,500 BMPs,
from nearly 500 source documents in
categories such as Wildlife, Water, Air,
Health, Soils, and Vegetation.

e Resource and Law & Policy sections
provide additional information, such as
Hydraulic Fracturing, Economics of
BMPs, Reclamation, and laws and
policies governing oil and gas
development in the Intermountain West
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The BMP database includes the following categories: air quality and emissions, aquatic and riparian values, community, cultural/historic, grazing & agriculture, human health & safety, land surface disturbance, noise, soils (conservation, pollutions, reclamation), vegetation, visual aesthetics, water quality and pollution, water quantity and rights, and wildlife.



Matural Resources Law Center

University of Colorado Law Scho®

Intermountain Oil and Gas BMP Project
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Development

RESD URCES Coalbed Methane

GIS

To better understand the oil and gas dewe Air Quality 5 affected by development, and the potential for reducing impacts through BMPs, please see
the following pages. We also have a groviR L E T e TRy detail Best Management Practices in depth.

Hydraulic Fr-an:-turingwh
Solid Waste

THE DEVELOPMENT PROCESS Wildlife AIR QUALITY
This section offers an overview of the (UEHE G This section discusses the impacts of

and gas extraction processes includinfS=EREETRETT oil and gas development on air quality,
exploration, well development, and provides links to information on
production, and site abandonment wit issues such as flaring, venting,

links to resources regarding legal andi =T [ et g 2] 25 methane production, and fugitive
regulatory processes, technical emissions. Additional information fram
descriptions, and virtual tours of well state and federal agencies on air
sites. BMP Case Studies quality standards and manitaring is
available, along with reports from
nan-profit organizations and regional air partnerships regarding
Add Information maonitoring techniques, development and technology.

GEOGRAPHIC INFORMATION SYSTEHEFPEnranes

Geographic Information Systems (G157 ais uasa
to analyze and display geospatial data and are
powerful tools when examining the potential
impacts of oil and gas development an local
resources, such as water, vegetation, and
wildlife.

Communities

Further Research

WATER QUALITY

Hydraulic fracturing, storm-water runoff
and pollution from pits are a few water
quality issues associated with oil and
gas development. This section
discusszes the concerns over each

This section describes the basics of GIS and
provides links to sample maps, interactive issue as well as fact sheets, studies,
web-mapping applications, downloadable GIS and best management practices.

data, and freelopen source GIS software. Additional information is provided on

NN e e s AV
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Intermountain Oil and Gas BMP Project

HOME SEARCH BIBLIOGRAPHY RESOURCES LAW & POLICY  TRAINING & WORKSHOPS FORUM ABOUT US

HYDRAULIC FRACTURING

(il and gas operators have conducted hydraulic fracturing, commonly known as “fracing,” for over sixty years in
eithervertical or slant wells (this is often referred to as “conventional drilling®). Within the past decade, the
combination of haorizontal drilling and hydraulic fracturing has been used with increasing frequency in each of
the intermountain states (this is often referred to as “unconventional drilling™). Unconventional drilling
increases the volume of natural gas that can be extracted from tight sand, coalbed, and shale formations,
which makes the extraction process economically feasible. The Independent Petroleum Association of
America reports that over 90% of vertical and horizontal oil and gas wells nationwide now require some form of
hydraulic fracturing.

HYDRAULIC FRACTURING PROCESS REGULATING FRACING

After a well is drilled, it is perforated, typically with explosive charges, to il and gas development is regulated by federal, state, and local
fracture the tight, shale reservair surrounding the well. The fractures are governments. For information about the regulation of oil and gas

typically located thousands are feet below the water table and extend anly development generally, see our Law and Policy Section. /

hundreds of feet in each direction from the well. Fluid is then injected under

high pressure into the well to stimulate the production of natural gas, and in

some cases oil. While procedures may differ depending upon the formation,

fracing fluids are generally composed of water and chemical additives. After FEDERAL GOVERMMENT

injecting the fracing fluid, producers inject proppants, which is generally either

sand resin-coated sand, or ceramic, to keep the fractures open and allow gas

to flow. See this video for an animation of the hydraulic fracturing process. Environmental Protection Agency {EP&]

) ) o i ) ) The 2005 Energy Policy Act exempted the injection of
According to the American Petroleum Institute's Hydrawlic Fracturing Primer, fracing fluids from the Safe Drinking Water Act's ¢@1ED 5?4?'9

hydraulic fracturing fluids generally cgnsist of 90% water, 9.5% sapd, and un round Wiection trol Prgaram. ( aur . L
,".5% ﬂiczya. cyﬁlsyqdm 1nu::y'lrin *npr" / JG‘M “W‘J"‘? / ﬁ /
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WATER QuALITY

Impacts of oil and gas development on water quality are a concern across the Intermountain WesL Of particular concern are: storm water runoff from construction
activities, pollution from pits, hydraulic fracturing, and use and disposal of CBM produced water. The following resources provide an introduction to the problems and
best practices for each of these issues,

For a complete overview of the Clean Water Act, as it addresses these issues visit the Red Lodge Clearinghouse.

STORMWATER RUNOFF STATE BY STATE

Pollution from stormwater is an issue with all types of P

development from urban to rural areas. Regulation mmTE'EE:A_'

of stormwater discharges from oil and gas Colorade Example for CoLoRrRADO

exploration, production, processing and treatment an exampie from

activities has been paricularly contraversial in the Douglas County, Plceance Basin Water Quality Repository - As

last few years, Resourcas on EPA's wab pages Colorado, large-scale energy development continues in i

address both the problem and some of the solutions. the Piceance Basin in northwestem Colorado, T — el A
there is potential for changes in surface-and | B S

Tuti — " ¥ Ivities - groundwater resources, USGS, in cooperation I'. Puisthois = Bl Pﬁi-l_

Information on Pollution Prevention Plans, permitting and BMPs with ower 25 eniilies created a public, wab- |

accessible common data |
imi i # lamd lemtoe

Gonsiruction Site Stormwater Runt Conirol - Requiremens, BMPs and e Mg el L

resources for controlling stormwater runoff assessment of the region’s waler resources. \\\ B
Collaborative partners supporting the project { | et P

Reguilation of Oll and Gas Construction Activities - A summary of the include the energy indusiry, local citizens, cities |2 [e—

issues, legislation, regulations and litigation and counties, stale agencies, the Bureau of

Land Management, private consultants, the West Divide Water Conservancy
District, and the Colorado River Water Conservation District. The data will be
usad to devalop reglonal monitoring strategies neaded to fill identifled data
gaps, and minimize redundancias in current and future water-resource

Pir PoLLuTiON monitoring.

Pits — circulation, water slorage, completion,
flowback, and reserve — are dug o hold fluids and
solids during well developmant and to disposa of
waste from production. Pits may be lined or
unlined, and their contents may be disposed of in
many ways. Best management practices are
essential for limiting pit pollution of both surface
and groundwater

Tha Water Information Program - Water Rights

Colorado Oil and Gas Conservation Commission - New Rules
COGCC - Text of the rules (click on Rules)

r"-". R
Torn pit Enor. Pholo courfesy
of Fartie ok~

Rocky Mountain Mineral Law Foundation Workshop - The 317B Rules
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Links to Hydraulic fracturing page
info on CBM


LawAtlas®

The Policy Surveillance Portal

Project Objective

Produce and make publicly available,
a searchable database of laws and
regulations pertaining to shale oil
and shale gas.

e Water Quality (completed)

e Water Quantity (June 2014)

e Air Quality (Fall 2014)
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Public Health Law Research – Temple University – Robert Woods Johnson Foundation
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LawAtlas®

The Policy Surveillance Portal

roject Results (ongoing)

Comparative water quality database
e www.lawatlas.org/oilandgas
e Contains more than 1100 legal
citations in five categories:
e Permitting, Design, &
Construction
 Well Drilling
e Well Completion
e Production & Operation
e Reclamation



http://www.lawatlas.org/oilandgas

Texas — Eagle Ford, Barnett

New York — Marcellus
Pennsylvania — Marcellus

Ohio — Marcellus

West Virginia — Marcellus
Colorado — Piceance, Niobrara
North Dakota — Bakken
Montana — Bakken

New Mexico — San Juan, Permian
Wyoming — Greater Green River, Powder River Basin
Utah — Mancos, Uinta

Water Quantity (June 2014)

Air Quality (September 2014)
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Presentation Notes
Improved technology developments in directional drilling and hydraulic fracturing have resulted in a boom of oil and gas production nationwide. In fact, in October 2013, the U.S. Energy Information Administration announced that the United States would surpass Russia and Saudi Arabia as the world’s largest producer of oil and natural gas by the end of the year.  The boom has resulted in oil and gas development in regions unaccustomed to the industry as well as in regions that have a century-long relationship with oil and gas extraction.  However, directional drilling and hydraulic fracturing technologies pose potential water quality risks in regions where oil and gas activities are occurring through wastewater discharges, hydraulic fracturing fluid spills, improper casing/cementing, and other accidental spills. Rapid development of oil and gas wells, particularly in urban and suburban areas, coupled with the practice of hydraulic fracturing has sparked concern for water quality and an interest in laws designed to protect water quality.

We envision the water quality page as a resource that policymakers, local governments, regulated entities, and concerned citizens can use to inform themselves about the scope of laws and regulations of water quality issues arising from both conventional and unconventional oil and gas development.  
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Intermountain Oil and Gas BMP Project

Oil & Gas - Water Quality

Improved technology developments in directional drillng and hydraulic
fracturing, more commonly known as “fracking,” hawe resulted in an oil and gas
production boom nationwsde. In Cclobar 2093, the U5, Enengy Infarmation
Admandstration announced that the United States would surpass Russia and
Saudh Arakea a3 the wodld's largest produces of oil and natuial gas by the end of
the year The boom has resulted i oil and gas development in regions
unaccustomad to the industry as well as m regions that have a century-long
relationship with ol and gas exiraction. Nonetheless. the rapid development of oil
and gas wells has sparked concem for public health related to of and gas
divelopment

Becavse of the number of water quality statutes and regulations, the
database is drvided info five differant stages of ml and gas activities: Permitting
Design, & Construchion, Well Dallng, Well Completion, Production & Oiperation,
and Reclamation. While this database focuses on water quality, in the coming
manths databases for air guality and water quantsty will be added
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Roll out Dec. 2-6.
Water Quality - Permitting, Design, & Construction
Water Quality - Well Drilling
Water Quality - Well Completion
Water Quality - Production & Operation
Water Quality - Reclamation


For more information

Browse the websites at www.ollandgasbmps.org and
www.lawatlas.org/oillandgas

Contact Matt Samelson
matthewsamelson@gmail.com

303-519-5769

for questions related to the comparative database.

Contact Kathryn Mutz
Kathryn.Mutz@-colorado.edu
303-492-1293

for questions related to the BMP project.



http://www.oilandgasbmps.org/
http://www.lawatlas.org/oilandgas
mailto:matthewsamelson@gmail.com
mailto:Kathryn.Mutz@colorado.edu

Hydraulic Fracturing




Example Horizontal Well

1|,'I'r¢ntlhl-= Groundwater Aguifers fr=—= Private Well
i i
I'lll'i i
it 4 = mMunicipal Water well
W\ - _ ' < 1,000 ft.

Additicnal steel casing
and cement to protect
groundwater

Protective Steel Casing



Denver Post study
From 2008-2010,
average of more than
a spill per day,
average size of 5,300
gallons
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In this Sept. 17, 2013 photo, a crude oil storage tank lies on its side in flood water along the South Platte River, in Weld County, Colo. Hundreds of natural gas and oil wells along with pipelines are shut down by flooding, as state and federal inspectors gauge the damage and look for potential contamination from inundated oil fields. (AP Photo/John Wark)

�Above: Flooded wells in Weld County, Colorado. Photo courtesy of Jane Pargiter, EcoFlight 





WELL CONSTRUCTION STANDARDS
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GOOD MECHANICAL INTEGRITY
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CEMENT CHANNELING

FORMATION
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INSUFFICIENT CEMENT COVERAGE
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Since January 1, 2013 oil and gas companies
reported 495 spills

210 Spills occurred within 1,000 feet of
surface water

136 Spills occurred within 500 feet of surface
water

151 Spills occurred less than 50 feet from
groundwater

41 Spills occurred between 50 and 100 feet
from groundwater


Presenter
Presentation Notes
The Toxic Release Tracker is a summary of the Colorado Oil and Gas Commission’s (COGCC) spill database.


A worker watches oil-laden ‘flowback’
water spew from the bottom of an oil rig
north of Windsor on Feb. 12./V. Richard
Haro/Coloradoan (Fort Collins, Colorado)
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Presentation Notes
The 30-hour oil well leak on Feb. 11-12 east of Fort Collins was a “blowout” directly related to fracking, state documents show.
The Colorado Oil and Gas Conservation Commission this week released inspector reports from the incident at PDC Energy’s Ochsner 50-441 well, which remains under investigation.
The well head was damaged by falling equipment Feb. 11, causing oil-laden fracking flowback water to spew from the well at a rate of 20 barrels per hour.
“Formation was over-pressured as the well was in a blownout condition from a previous frac,” the COGCC’s Feb. 11 inspection report says.
By an inspector’s Feb. 14 visit to the site, the spill north of Windsor, which totaled 2,350 barrels, had mostly been cleaned.
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