TAMEST Shale Task Force

University of Texas at San Antonio
Institute for Economic Development

= Eagle Ford Shale Community Development Program
(21 Counties in South Texas)

= Small Business Development Centers - SBDC (79 Counties in South, West and
Central Texas)

= Rural Business Program (79 Counties in South Texas)

* Procurement Technical Assistance Center (Texas)

= JP Morgan Chase Veteran's Program (Texas)

» Southwest Trade Adjustment Assistance Center (TX, OK, LA)
= SBDC National Information Clearinghouse (National)

= Minority Business Center (National)

= Community and Business Research (National, Int’l)

= |nternational Trade Center (Mexico, Central/South America, Caribbean, North
Africa)



TAMEST Shale Task Force

UTSA Institute for Economic Development

Research at the Institute focuses on research projects that help business
and policymakers plan for a dynamic future:

= Economic Impact Studies
= Community Development Studies (I-35, SH 130)
= EB-5 Immigrant Investor Regional Center Impact Studies

= Analysis on Various Topics:
= Eagle Ford Shale
San Antonio Missions
South Texas Medical Center
University of Texas System
Targeted Industry Recruitment / Workforce Analysis
Repurposing of Military Bases for Commercial Use
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UTSA Institute for Economic Development

As the Research Arm of UTSA’s Institute for Economic
Development we are dedicated to serving:

= Economic development corporations (e.g., SA EDF)
= City, state and federal governments

= Workforce development boards

= Businesses

= Associations

= Other community stakeholders
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In theory,

there is no difference
between theory and
practice;

In practice,

there is. vogi Berra

UTSA has become the preeminent authority
on economic development extension
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History doesn’t repeat
itself.
But it does rhyme.

Mark Twain
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TAMEST Shale Task Force
UTSA — Emerging Tier 1 University

California: 9 Tier 1 Universities

Stanford University (1900)

University of California, Berkeley (1900)
California Institute of Technology (1934)
University of Southern California (1969)
University of California, Los Angeles (1974)
University of California, San Diego (1982)
University of California, Santa Barbara (1995)
University of California, Davis (1996)
University of California, Irvine (1996)

New York: 6 Tier 1 Universities

1.

SuhwWDN

Columbia University (1900)

Cornell University (1900)

University of Rochester (1941)

New York University (1950)

University at Buffalo, The State University of New York (1989)
Stony Brook University-The State University of New York (2001)

Texas: Only 3 Tier 1 Universities

1.
2.
3.

University of Texas at Austin (1929)
Rice University (1985)
Texas A&M University (2001)

(Population 38 Million)

(Population 19 Million)

(Population 27 Million)
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Counties Included in Study Area

Producing Counties:

e Atascosa

Bee
DeWitt
Dimmit
Frio
Gonzales
Karnes
La Salle

Adjacent Counties:

e |Lavaca ° Bexar
* Live Oak * Jim Wells
e Maverick
* Nueces
e McMullen
. Webb e San Patricio
° Wilson o Uvalde
e Zavala * Victoria

Counties not included in the analysis are
Leon, Milam, Brazos, Burleson, Lee, Fayette, Lavaca, Edwards, Houston, and Wood
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Eagle Ford Economic Reports

anga®

Economic Impact of the
Eagle Ford Shale

February 2011

Prepared by-

Center for Community and Business Research
The University of Texas at San Antonio

Institute for Economic Development . 2
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Texas Eagle Ford Shale
Drilling Permits Issued
2008 through August 2016

5,613

4,000

3,000

2,000

1,000

2

D9SN 5

H00E

4,416
4143
1836
2315
1010
642
- T T T T T T T
2012 2013 2014 2015

one 2000 111 Jan -Amemst
016

Somrce: Texas Falbrdad Coimdin ssioi DealhngPermurQusr ncludes New Dl & BeEanst Pérmars)



Texas Eagle Ford Shale
Total Natural Gas Production
2008 through June 2016
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Texas Eagle Ford Shale
0Oil Production
2008 through June 2016
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Texas Eagle Ford Shale
Condensate Production
2008 through June 2016
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How Much Oil and Condensate Has
Eagle Ford Produced To-Date?

1, 89 1,794,488 Barrels

(approaching 2 billion)



Panel B: EIA Forecasts of U.S. Crude Qil Production
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US Crude Oil Production, 1900 to 2015
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(millions)
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20 - Inzo08, US oil outputwasdown to 5M bpd, the lowest

since1946.In only ryears, shaleoil brought production
last yearnearly back torecordlevelsoftheearly 1070s.

Source: EIA
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Texas Oil Production Surpassed 1988 Levels in

September 2012

Texas: Daily Oil Production
January 1986 to February 2013

Thousands of barrels
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Focus: Peak oll | The Econcemist

l American® crude oll production
Bl lon barrels per year
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barrek perday, in milions

Worldwide production of oil, 1950 to 2014

100 -
-
- —
20 —3
_.-—l—!"h‘"
-
a0
Tn 4
a0
50
..,|:| -
30
20
1o
& ™ rr Trfrrrrererrerrrrrrererrrrrrrrrerrrrrrrrrrrererrrerrrrerrrrererrrerrrrrl
= i ‘m L] o
o dffEfieserielgydEBEEeFarezEeEaznz
e B T I . B T B e I B N T I R R A R R B |

graph by cutrunchampe oo,

data from 1950 to 1962 from Earth Poelicy Institute. hita /fwww earth-palicy arg/datacenter /pdi/book_wate_energy_oil pdf
data from 1980 onward from LS. Energy Information Administration:

https: /fesww i gov/cfapps/ipdboropectiedindex 3 cfm Mtid=5 B pid=4 3 Eaid=1 Ecid=wa Eryid= 1980 Eeyvid= 2101 4Bunit=TBED



TAMEST Shale Task Force

U.S. Natural Gas Production 1973-2015
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How Many Companies Does It Take to Produce 75%
Oil Output?

= U.S. — 77 [similar numbers for the UK and Canada)

= Russia—4
= China-3
= Brazil -1

" I[n Saudi Arabia, Iran, Mexico and Kuwait one state producer
accounts for nearly 100% of total output

U.S. is now the world’s swing producer.
OPEC’s New Revelation: There is No Minister of Shale!



Shale o1l and gas have the potential to dramatically alter world

energy markets

map of basins with assessed shale oil
and gas formations, as of May 2013
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PROSPECTIVE SHALE BASINS OF EASTERN MEXICO

e o

Gulf of Mexico

Pacific
Ocean

P Prospective basin
COther basin/upliftplatform






MEXICO’S ECONOMY AND HYDROCARBONS

Hydrocarbons represented 34% of the Federal budget.
More investment

Declining production
Growing demand

INVESTMENT IN E&P
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Major proposed natural gas pipeline projects for exports to Mexico

LA,
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Sierrita lateral @
capacity: 210 MMcfid

expected ISD: 9/2014 Norte crossng project TA
capacity: 366 MMcfid
3 expected I15D: 7/2013
Willcox lateral 201z expansion project Samalayuca lateral &
capacity: 185 MMcf/d capacity: 238 MMcf/d
expected |SD: 4/2013 expected I5D: 7/2013

Eagle Ford Shale pipeline system expansion
capacity: 2,100 MMcf/d

expected 13D 12/2014
Legend

4 natural gas export projects less than 50 miles South Texas expansion project
capacity: 300 MMcfid

natural gas export projects greaer than 30 miles expected ISD: 6/2014

O natural gas export points of exit
existing natural gas pipelines

)
ISD = in-service date Cld
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Implications of Mexican Energy Reform

* New exploration, drilling and operational economic impact

e Related midstream development (pipeline and storage) impact
e Results of rulemaking process

e Infrastructure issues

e Security issues

e Workforce needs

e Doing business with PEMEX
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How Is Energy Reform Likely to Proceed in
Mexico?

 PEMEX will focus on conventional and deep water opportunities

* Initial private company E&P efforts will be focused on shale oil
opportunities

* Wider availability of geological information in Northern Mexico will
be important to private E&P efforts

* Natural gas pipeline infrastructure in Mexico will be built out
before gas production begins

e Mexico-U.S. (Texas) partnership opportunities will abound

* Opportunities for support services (temporary housing, food
service, trucking, welding, etc.) will be significant
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ECONOMIC IMPACT
STUDY

ONLINE PLATFORM
CONNECT B2B WITHIN
ENERGY SECTOR IN
MEXICO AND TEXAS

LEGAL ANALYSIS

BUSINESS ROADMAP
ON HOW TO DO
BUSINESS IN THE
ENERGY SECTOR
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Total Economic Output Impact in 2013
21-County Study Region

Over $87 billion in economic output (up from $61B in 2012 and $25B in 2011)

Over 154,000 full-time jobs supported (up from 116,000 in 2012 and 47,097 in
2011)

Over $5.6 billion in salaries and benefits paid to workers (up from $4.7B in 2012
and $3.1B in 2011)

Over $42 billion in gross regional product (up from $28B in 2012 and $12.63B in
2011)

Over $2.2 billion in state revenues (up from $1.2B in 2012 and $358 million in
2011)

Over $2.2 billion in local government revenues (up from $1B in 2012 and $257
million in 2011)
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Moderate Scenario Estimated Combined Impacts for 2023
(21-County Area)

* More than $137 billion in total economic output
(at $65/bbl: $48-68 billion)

* 196,660 full-time jobs supported
(at $65/bbl: 72,000-101,000 full-time jobs supported)

* $12 billion in salaries and benefits paid
e $72 billion in gross regional product
* $4 billion in state revenues

 $4 billion in local government revenues
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Eagle Ford Well Costs

Standards in the oil and gas industry just for valves.

Shale E&P companies use

parts.
Source: IHS







Building an Oil Factory

@ A network of 16-inch pipe will collect the natural gas for sale: a 6.5-inch

Instead of drilling wells on an ad hoc basis, Stomping oil pipeline will gather the oil.

Liberty Resources is developing a 96-well Horse # Natural gas will also be captured and piped around the project to

North Dakota development called Stomping power drilling rigs and other equipment.

?r?ffﬂl:_laanr:ew;;dﬂ{tn;‘?mﬁﬁmcgﬁgfiftﬂs;? - DHAUH[}:-TTi = ¢ Water for hydraulic-fracturing operations in the 96 wells will come
A e Y : = . =from a single "frac pond” connected by pipeline to the well pads.

connects and services the well pads, reducing = Bismarck \ 3

the need for heavy truck traffic and long runs SD 4+ A saltwater disposal well will take wastewater via pipeline from

of pipeline to isolated units.

oil-extraction operations.

Existing well pad”

Future drill site

Qil storage tanks

Frac Pond

Inl Il

Utility corridor

- Future corridor
*Jp to 12 wells per pad

tl

Sowrce: Liberty Resowrces LLC

-
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New and Expanded Rail
Projects in the Eagle Ford

TAMEST Shale Task Force

Bosrne : h,
Wanderpool % Fair Oaks i 5 I
Barksdale eakey ° Ranch T (s (o) I| Weimar }
b O
Camp Wiood | ( Garden et Tt = UMb
4 onia I Schulenk
Rawhide . Ridoe Braunfels II chulenburg
Mourtains L Utopia Shar S
- K [ete'® ﬁ. a7 i
Mico  Helotes, : _Schertz o 0 Mouttan ::
< F oy QC'b I 4 Seguin
(55 nocrest “holo
Lean \p"aalhay0 a
Balcofikes Heights o Garwond,
i I Hallettsville
oSt Hedwig PShinar |
San.; i
e =l Lavernia |'
Castroville
o‘r‘oakum I|

Lytle

Guerrera_

COAHUILA

“Rancho B
Fillzje

1
TAMAULIPAS e xingsume‘“
R, Nuevo Laredo /I JFealtas
NUEVO LEGN Ladarts Fal'
JilA s (E) 19882010 Bz zunplierz Al rignts resened ¥ 10

Mizon

Smiley

Gillett
&

Rail can move

Uvalde
Deving
o
3
Path
Potest
o
Fallz Cit
Batesville Pleasarton n B Lrarktawn
0La Pryar @ o )
Jourdanton,  Mordheim
" Pearsall X Harnes City, h
-
= T [E X ANS Runge @ L]
e Kepeet miies on
Christine -
atmphbelttan
™
¢ NE gallon of fue
Diillery
\or Port Lavaca
“Big Wells
\"-‘, Carrizo
,_H Spring=s °F i OTiIden Three Rivers0 y
ovlerton Tivoi .
i a’ lla °Callinam Beevile ', (RAeL Seadrift
=
Austweell
CGeorge WWest

Aransas Hational

Skidmore
Wildlife Refuge

JFultan
ORDCkaI"t

3
Bayside

5t Jozeph
Izland

cint

o B
Orange Grove

. =an Diego et

o I o

Benavides




Gardendale Railroad 2009- La Salle County Status :
Abandoned TAMEST S|13|E TﬂSk FI]I'[:E




Gardendale Railroad-2013 La Salle County TAMEST Shale Task ana
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Gardendale Rail Spur near Cotulla
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NOT THERE YET

Notable past predictions of peak oil that didn’t turn out

188 The state geologist of Pennsylvania warns that the

“amazing exhibition of oil” is only a “temporary : 2
and vanishing phenomenon.” And John Archbold, .
John D. Rockefeller's partner in Standard Qil, a
sells some company shares at a discount, Lo
fearing that oil will run out. g

[of oil] produced west of
the Mississippi.”
John Archbold

B e g s T T o |
Source: "The Quest” by Daniel Yergin, 2011 Photo: Library of Congress{(2)
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Qil Price Prediction Hall of Fame

Why Oil Prices Won’t Fall Below $100 a Barrel

Chad Shoop, The Sovereign Investor Daily - September 1, 2014

Oil won’t drop below $100 in 2014, Iran says

Mohsen Qamsari, director for international affairs at the National Iranian Oil Company — May 24, 2014

Oil prices won’t fall below $100

Petroleum Policy Intelligence —July 23, 2012

OPEC Won't Let Crude Oil Fall Below $100

Rafael Correa, President of Ecuador — September 27, 2008

Oil prices won't drop below $100
Yusuf bin Ahmed Kanoo group managing director Khalid Mohammed Kanoo — May 27, 2008

Pickens says oil won't go below $100
August 14, 2008



Slippery

surging U.S. ol production put an end to a three-yaar run of stable
- crude prices in 2014, It has barely slowed down in the year since,
kv e, 37, 3014 foaling many investors and thwarting several short-lived rallies.

' Global producers have added to the flood, and prices have fallen

I 2 surprise miwe, OPEC
miasndains cib-output tarmet further o word OPEC won't budge on production.

May 29, 2015 Dee. 4
(O pricees. boune anmid drillng OPEC meseting condludes without
cuthacks and robust demand. dny agreemént 10 tut culput
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Looking Ahead at Oil Prices

Where investment banks surveyed in June see the price per barrel
of U.S. crude-oil futures in the next few quarters

$110
100
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20
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0

Nymex crude oil, price per barrel®

*Through July 5
Source: W5J Market Data Group (Nymex crude prices); the companies
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TheSecondActin Oil Market Rebalancing

Cleanng inventories accumulated since 2014 could take until next decade
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“The oil price drop came as a
surprise. It captured my
country in a state in which we
were not sufficiently
diversified.”

Angolan Finance Minister Armando Manuel
IMF Annual Meetings

October 6-11, 2015

Lima Peru



PLUMMETING PRODUCTION
110
105

100
as
a0
85

20

75

TO

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015 2015

BOOMTOWNS BUSTING
When oil and gas companies slash jobs and production, it has a trickle-down
effect on the local economy. Hotels, restaurants and other small businesses that
depend on oil and gas workers start seeing a dip in revenue, which has an im-
pact on the state budget as a whole. Unemployment rates are creeping up, too.
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TEXAS OIL AND GAS TAX REVENUE
TAKING STOCHK s
The oil and gas industry fuels the 160

state budget primarily through

w
sales and production taxes. The = At
P [=]
budget currently has a $4 billion = 120
surplus, but if oil prices remain @ P
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its Rainy Day Fund. § 80 e
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Change in hotel revenues in top oil-producing counties

These 10 counties were Texas' top oil producers when prices peaked in mid-2014.
Once rumbling with activity, their hotels have seen the steepest drop In revenues
amid the drnlling slowdown.

County

Kames

La Salle

DWWt

Gonzales

Mchullen

Andrews

Ector

Lipton

Martin

Drimirnit

Data from Source Strateqgies Inc.

2015 revenues

$16.9 million

$15.4 million

39 million

$7 million

%2 1 million

$5.6 million

$80.6 milion

H749,000

$2_6 million

$9 .5 million

2014 revenues

£23 .4 million

$26 million

£14.9 million

2119 million

£2.6 million

$38.6 million

21087 million

211 million

3.6 million

213 million

Percent change

-27.6%

-40.6%

-39.2%

-40.9%

-20.4%

-34.7%

-25.8%

-29.2%

-26.3%

-27.0%



Sales Tax RevenLue

48,000,000

57,000,000

6,000,000

45,000,000

54,000,000

53,000,000

52,000,000

51,000,000

Sales Tax Figures Through The Years
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TAMEST Shale Task Force

Medium-Long Term Strategies
for Success

Look for Opportunities to Diversify the Local Economy (Destination
Locations)

Rediscover Your Community’s History and Architecture as a Tool for
Efonq,r)nlc Development (Why was the City Founded in the First
Place

Seize the Opportunity to Implement Form-Based Zoning That
Emphasizes Mixed-Use, Flexibility, Livability and Sustainability

Forge Linkages, Alliances and Engage Other EFS Communities, Higher
Education Institutions

Identify Best Practices from Other Shale Plays

Work with Elected Representatives at the Municipal, County, State
and National Levels on Infrastructure Planning
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Selected Central Texas Counties (1890)

Williamson Bell
33,377

25,909

Bexar
49,266

333333

39.204 o

Fayetite
31,481
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Selected Central Texas Counties (2010)

Williamson Bell
310,235

422,679

Mclennan
310,235

Fayette
24,554



Looking Beyond Eagle Ford: TAMEST Shale Task Force
Basics of Sustainable Infrastructure

(Key to Attracting New Residents, Visitors and Industry)

Better Roadways

= Improved Medical Facilities

. Broadband Networks

n More Housing Options

= Adequate Water and Power Supply, Improved Waste Management

= Better Quality K-12 and Vocational Education

. Improved Aesthetics, Elimination of Blight, Land Recycling (Bulldozing Derelict Houses, Cleaning Up Junkyards;
Renovation and/or Repurposing of Historical Buildings)

= Branding: Identity, Gateways

= Livability: Public Amenities that Improve the Desirability of the Community and Quality of Life
(Lakes, Parks, Hike/Bike Trails, Walk-able Neighborhoods)

Why would someone want to live in or visit your community?
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TAMEST Shale Task Force
Quality of Life Components

= Social relationships and culture = Public transport

= Public safety and crime rates = Variety of restaurants

* |Independence and personal autonomy = Cultural events

= Healthcare services = Sports and leisure activities
= Water and air quality = Retail variety

= Solid waste and wastewater treatment = Religious options

= Electricity = Climate

= Telecommunication infrastructure = Recreation

= Employment opportunities = Aesthetics

= Housing options = Physical activity

= Schools and education
= Banking services
= Ease of travel

= Animal and destructive insect control
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The Future Ain’t What
It Used To Be

- Yogi Berra
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“We have the greatest history of any state in the
union—there’s nothing to compare to it. That’s
not Texas brag. More books have been written
about Texas than any state in the union. In fact,
there are more books about Texas than all the rest
of the states combined. And it’s not because we
have so many history professors in Texas. It’s that
we have such a diverse and colorful history.”

James Perry Bryan, Jr.
from Texas Monthly August 2015















ARSI, B

Lot
(Al “r

g s s
10AHD | AOLESHIE o el e s
m A i :: 2

|







Sorry, no idea
about this one

Square 1

Dunno, but this

must be the

one when the | Is this where
bordermaker | your government
broke his ruler| hides aliens?

A straighter
copy of Florida

The river.
Missypissy?




MOST POPULAR VERICLE BY STATE
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Current Installed Wind Power Capacity (MW)
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r Washington
Montana
665

M. Dakota

1,886 Minm,

COregon
= 3035

3,153 S. Dakota
882

llnl.l 'F:!l.l omin E-.]
1,410

Wisc.
648 Mich.

1,531

Maine
465

New Hampshire
171

+ Mass. 107
Rhode Island 9

Penn.
1,340

lowa
5,710

MNebraska
810

Mevada
152

1 New Jersey 9
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inois 1.745 435
3,842 W VA
Missouri 583

327 Colorado

2593
California
6,022
Arizona
268
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New Mexico 4230

812

Data is from the American Wind
Energy Association Third
Cluarter 2015 Market Report;
D www.anwea, ong
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Rising Renewables
Cheaper Power Texas’s energy sources

Average retail electricity price 2001 2016
12 cents a kilowatt hour

i i § U.S.
10.42 cents
92% 79% ——— Fossil fuel
(coal and
9 gas)
8
8.63 cents
7 5~ Renewables
(wind, solar,
hydro)
© I
I || ] | I 1 | | | I I | || 1 || I — Nuc ear
2001 '05 10 '15*
4 Oth
Source: U.S. Energy Information 1 T er
Administration Source: U.S. Energy Information

Administration
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Only Texas could turn defeat into a levend .. and a Song,
and a tourist atlracuun amla mamr mulmn picture.
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TAMEST Shale Task Force

Thank you!

Social and Economics:
Shale Task Force

October 2016

Thomas Tunstall, Ph.D.

Research Director

UTSA Institute for Economic Development
thomas.tunstall@utsa.edu



