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Shale-gas basins in the continental United States

Source: USGS



Industry predictions of shale gas climb

Source: US Energy Information Agency (EIA)
http://205.254.135.24 /forecasts/aeo/chapter_executive_summary.cfm
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The backdrop: a brief overview

Source: USGS



Hydrofracturing the rock:
Targeting a hydrocarbon-rich rock layer



Source: Chesapeake Energy



Preparing the well pad site

Source: http://naturalgas.psu.edu






The rig goes up



Source: Chesapeake Energy



On-site storage of flowback and produced water






Typical Components of Slickwater Frack Fluid

For a 6 million-gallon frack job, the 0.5% the total solution injected is
equal to 30,000 gallons of additives and chemicals.

Source: Arthur, Bohn, Layne, 2008, ALL Consulting
http://www.all-llc.com/shale/GWPCMarcellusFinal.pdf



Well pads on the landscape



After the drilling rig is
taken away















What are some of the complex issues as
we consider HVHF?



[The U.S. Department of
Energy] “... report also said
the Marcellus region, a rock
formation under parts of
New York, Ohio,
Pennsylvania and West
Virginia, contained

That represents a 66 percent
drop from the 410 trillion
cubic feet estimate offered
in the agency’s last report.”

Source: The New York Times,
28 January 2012 Source:

Doing the math of “energy independence”:

141 trillion cubic feet of reserves in the Marcellus, used at current rate of 25.5
trillion cubic feet/year

= 5.8 years of natural gas reserves in the Marcellus
Or using 2011 USGS estimate that calculates just over half the DOE estimate, 84 tcf (3.3 yrs)



Is shale-gas the energy silver bullet for New York State?
NOt necessa nly! Residential roof-top PV (6%)

m Concentrated solar (10%)
Solar PV plants (10%)

B Commercial/gov't rooftop PV
(12%)
Off-shore wind (40%)
On-shore wind (10%)

B Geothermal (5%)

Hydroelectric (5.5%)

Percentage of supply of renewable energy m Wave (0.5%)

From Jacobson, Howarth, et al. "Examining the feasibility of converting
New York State’s all-purpose energy infrastructure to one using wind, water,
and sunlight" . Energy Policy 57 (2013) 585-601. March 2013.

m Tidal (1%)

» New York State’s all-purpose energy can be derived from wind, water, and sunlight.
» The conversion reduces NYS end-use power demand by 37%.

» The plan creates more jobs than lost since most energy will be from in-state.

 The plan creates long-term energy price stability since fuel costs will be zero.
 The plan decreases air pollution deaths 4000/yr ($33 billion/yr or 3% of NYS GDP).



Overview

What Is FracTracker
Alllance?

What we do

Mapping tool
demonstration

Questions,
suggestions, etc.




Sharing fact-based information and assessing the
potential environmental and public health impacts of
natural gas extraction activities

~unding from the Heinz Endowments, the Park
~oundation, William Penn Foundation, the George Gund
~oundation, the 11™ Hour Foundation

Staff in PA, NY, and Ohio...soon in California
Launched in June 2010, 501(c)(3) status since 2012

Over 2600 registered users on original FracTracker.org
mapping platform. More now!
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Jamestown Glean Elmira WAaRly

*Bradford
Warren

« Ol dity SaintMars

wiliam sport”
apS FSNNSYL VA NTA

.
Scranton

O

o Hadletans

 State College

v Elizabethi,

Altooha, Allentown v

'P ittsburg.a

» Reading

Harrisburg®

: Chambershirg

.
Trenton

Philadelphia®

Wilmifigton *

Resources

Projects




Our mapping platform, FracMapper,
addresses and

Simple
Fast
Powerful

Data-driven




Easy-to-use website

* No need to register
 No program to download
« No passwords to forget

FracTracker’s optimized content

Large datasets tap resources of servers, and users’ computers,
too.

> Generalized layers
> Detailed at closer scale
> Links to spatial datasets allow users to create own maps
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California

Courties, sub-counties,
weatersheds, & hydraulically
fractured wellz

Michigan

Horizontal oil & gas wells,
cournties, waterzheds, EI& zhale
bazins & plays

North Dakota

Producing Bakken wels &
hotizortals, rivers, watersheds, &
counties

Pennsylvania

Followy the abave link to view the
P2 Maps index

Wisconsin

Frac sand mining, processing, &
diztribution operations

Colorado

FracFocus wels, courties,
watersheds, ElA shale basins &

plays

New Mexico
Ground weater cortamination by pits,

FracFocus wels, courties,
watersheds, ElA shale basins &

plays

Ohio

County outlines, watersheds (large
& zmall), Wica & Marcelus permits

Texas

Leazes & pooling agreements

Kentucky
Horizortal oil & gas wells,

courties, watersheds, El& shale
bazins & plays

New York

Fallawe the sbove link to viesw the
Mewy York Maps index

Oklahoma

Coming soon!

West Virginia

Courty outlines, rivers,
wwatersheds, Marcelus Shale
permits

Fequest vour state today! infoifractracker org




Visualizing Data

e Generalized layers only show locations at large extents
» Access to additional data available at closer zoom range
> Increases loading speed

> reduces clutter




Links to metadata

Tools:

The place to find
out more about
the map and
data that you

are looking at,
Including metadata and
links




Search functions

Tools:

Enter an address in the box and this tool will take you there.




Interactivity with layers

Tools:
Choose the content that suits your inquiry




Streamlined

Tools:
Show symbols only for active map layers




Interchangeable basemaps

Tools:
Change the look of the map with a click.




Location and measurement tools

Tools:

Find latitude/longitude coordinates on the map, or measure
area or distance In a variety of units.




Other conveniences

Tools:

Bookmark a location to
to make It easy to find

again.




Embed tools

Tools:

Want to add our maps to your website? Just click for the
embed

code, and paste.
You can even set a
custom size.




On the FracMapper horizon

> Temporally-enabled data visualization with
time-slider

> Search for data (not just location)

e.g., zoom to a specific well

> Leave notes that you can see the next time you
ook at the map

> Download data for specified portion of map
> Create charts




Hundreds of FracTracker spatial datasets

Primarily...

 Geological

 Land and water

 Socletal and human health-related
 Qil'and gas infrastructure

e Drilling violations



Data sources
FracMapper data can come from a variety of sources

» Agency: Created from NYS DEC, EPA, EIA, PA DEP, etc.

tabular or spatial datasets
 FracTracker staff

e ESRI's ArcGIS Online community

 FracTracker User Community

This map was made by publishing a
spreadsheet as a .csv file on Google Drive,
which can then be imported to FracMapper.



Pennsylvania Alliance for Clean Air & Water
“List of the Harmed”



Analyses



FracTracker does more than provide maps and
access to raw data.

Sometimes a closer look
at the data Is in order.

Some of our more popular analyses include...



Visualizations of trends over time




Data analyses in our FracTracker Blog



Summaries of Production and Waste

Disposal Method
Centralizd Treatment/Discharge(>500Mg/L)

Centralized Treatment Plant For Recycle
Encapsulation
Injection Disposal Well

Landfill

Reuse Other Than Road Spreading

Storage Pending Disposal Or Reuse
Treated On-Site, NPDES Discharge

Grand Total 12,148,081 631,701




Resources



Calendar

Shale Gas Events

Ootober 2012 -

Ty
v il

Evenfis shown In fime zone: Easiem Time




Community Resources




Photos

FracTracker .org includes over 100 photos relating to gas field operations.




Monthly e-Newsletter




Research
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Social media




Projects



Trail Logbook




Trail Logbook

Reporting Gas Industry Impacts on Pennsylvania Trail Experiences

A Partnershipn of FracTracker anc Bevstone Trails Association

Fun off your right-ofway by a gas company employee or truck? Concerned al
vou're putting inyour canteen? Riled about the forced relocation of your favoril
its associated activities hawve put a rut inyour trail adventure, FracTracker and
(FTAY want to know! It is time to collect the stories and experiences of hikers i
hetter understand the impacts of the shale gas industry and outfit trail advoca
and seek remedies. Ifyou have an experience to share, please fill out the forn

To submit photos, email them as attachiments along with their descriptions to
FPlease include as much information about the incident as possible, including
credited as the photographer ar not. All photos swill be loaded by the Loghook
online photo album. By submitting your phatos to s, you grant FracTracker a
them —with proper attribution of course. Ifyou are having trouble swith this pag
rmail it in.

Trail Logbook Submission Form

* Reguired

Your Name *

Observer details and
contact info
Location
Observation details
*Stream degradation
*Noise
«Odors
*Dead wildlife
Human interaction
Associated facilities/
activities
*Pipelines
*Truck traffic
*Compressor station
*Helicopters
*Impoundments




Our newest inter-state project
(just launched!)

THE{US MAP'OF SUSBE “'lil*
WELL WATER IMPACT SR

SUBMIT.YOUR STORY:TODAY!D

Building on similar models as “List of the Harmed” to
collect anecdotes and local data that may suggest
patterns worth exploring in greater detail.
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High Volume Hydrofracking Prohibitions Outside of New York State
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FracTracker resources picked up by media

New York Times NATIONAL
National Geographic GEOGRAPHIC

Associated Press

Bloomberg News

Pittsburgh Post Gazette: “PG Pipeline”
The Allegheny Front

Truth-out.org

Local publications E]]l? New uork Cimes
e No Frack Almanac

o Flowback Newsletter
o (Cayuga Lake Watershed Network newsletter



FracTracker

A tool for visualizing data
A tool for sharing community information

A tool for democractizing access to scientific
knowledge

A tool for analysis, planning, education, and
empowerment




Our generous supporters
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More Information
Visit

Karen Edelstein, NYS Program Coordinator






FracMapper Links

Basic (we're just providing data)

Overlay data to forward discussion on current topics

. in Central New York (information not
gathered by DEC/USGS for Inergy EIS and expansion)
(NYS Health Regs review)
(DEC regs review)
DEC regs review)
, and publicly-owned wastewater
treatment plants in NYS (DEC regs review)


http://maps.fractracker.org/?webmap=38a44ebc6d00499faaaa6cb2822d7eeb�
http://maps.fractracker.org/?webmap=3de5bde85fce472381f258d3bbde829e�
http://maps.fractracker.org/?webmap=c9c16eddd8ba4292b78fcda4e3bf7806&extent=-79.0591,41.0517,-73.0167,43.7764�
http://maps.fractracker.org/?webmap=94d009dbc4624189955d63b5c38779c3�
http://maps.fractracker.org/?webmap=5807982834664d41acbeb0f3e9721576�
http://maps.fractracker.org/2.0/?appid=fd688b59c2da49799daf78dcdf101033�
http://maps.fractracker.org/?webmap=217690a6e2de4e099bcdaf5413c46eab�
http://maps.fractracker.org/?webmap=8bd41c4a84e446269b8e4b136aa5b633�
http://maps.fractracker.org/?webmap=acb6d6a9eca04ac9b3e25b397bc0560b�
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