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Is it Energy vs. Agriculture for Water?
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Rancher: Oil and gas boom is requiring more water

than we have. Period.

Image 10 cutof Tl

Hefe iz the Enefgy Water Solttions containerized prodiiced water recyeling unit being prepated for
mobilization to a well site, by a Figger 1z cables to the . Mobilization of the ized
{patem iz made essier by itz skid motunted and containerized design, making it eazy to flange up directly to
the production pad of and oil and gaz producer and recyele the prodsuced water for the next frae job.

By Jennifer Hiller
December 15,2013

In the hears of South Texas, where the muted grayish green of live oak and the slender leaves of the
thorny quite domi a landzcape burdened by droughs, hydrautic fracturing uzed mofe than 14

billion gallons of water last year
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KLAMATH COUNTY FAIR 4-H AND FFA ROTARY LIVESTOCK AUCTION
Emotional and rewarding: Grand Champion
steer gavels in at just over $10,000 at auction

STEVEN SILTON stage. Varusica Turnse’s 1,385 pound  five bours day over the summar
Sun ehcegretar stosr acld for §7.25 per pound for a getting roady for her moment in the
staggering total just over §10,000 John Hancock Event Ceatar.

Sunday's avetion loft bundreds of *1 foel awosams,” said Turner. *At ‘This was Turner's seveath year
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No water, no cattle

Shipping out: Cattle moved from Modoc Point

spectin
kidnapping
shot at FBI

informed of deaths

of mother and brother
SAN DIEGO (AP) — A dase family
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Increased Temperatures Cause Drought

Author:
Matthew Rosencrans

CPC/NCEP/NWS/NOAA

T W i AR

Confidential

December 24, 2013
(Released Thursday, Dec. 26, 2013)
Valid 7 a.m. EST

r~ Delineates dominant impacts
S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

[] DO Abnommally Dry

[T] D1 Moderate Drought

[ D2 severe Drought

I D3 Extreme Drought

I D4 Exceptional Drought

The Drought Monitcr focuses on broad-
scale conditions. Local conditions may

vary. See accompanying text summary for
forecast statements.

— it @ 9

http://droughtmonitor.unl.edu/ 5
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Projected Water Shortages

Population,
Basins and
Projected
Shortages

Map Legend
Cities/Towns (Year 2000 Census)
® 10,000 - 500,000
@® 600000 - 1,500 000
@ 1.500.000 - 3,750,000
@ 3730000 - 10,000,000
m Viatereted Boundanss (MUC2)
- B rProvncs Bousdanss
Water 20256: Supply Issue Areas
SEVERITY
Urnrreet Mural Waler Needs
P I e e Contict Potentisl- Moderate
0 Coniect Posentisl- Substantal
I Conmict Posential- Mgy Likely

Note that the water
short areas match the
areas of produced
water

.#% This map shows the overlay
of Water 2025 and the
areas of produced water
generation
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Water Use Categories

USGS Report 2009
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Estimated Total U.S. Water Withdrawals by Category

(in million gallons per day)

Domestic Self Supply

1% Industrial “\-Livestock 1%
4% 1%
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Produced Water Flowing Today
Aligns with Ag Requirements

F e W N AR

1 Eagle Ford, South Texas

In major oil & gas shale plays

Key tight oil and shale gas regions
Bakken

N

2 Bakken, North Dakota and Montana

3 Niobrara, Wyoming, Colorado,
South Dakota and Nebraska

4 Marcellus, N Appalachian Basin,
PA, NY OH, WV, VA, TN, MD, KY, TN

5 Haynesville, Arkansas, Louisiana,

and East Texas
17% Other -

6 Permian, West Texas

7 Monterrey Shale, California

ramping up 4% Oregon

6% Texas

USGS, Irrigation by State 79 Nebraska
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7% Montana
7% Arkansas

Irrigation Water Withdrawals, 2005

18% California

13% Idaho

-r:=;'=’="": 10% Colorado
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Ag and Oil Production more in common

T W AT L R i S AR TR .

Top ten states Ag Production comparison

* GDP In Billions Cumulative Qil Production
** Estimates in Top Shale Plays
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Ag producing states can benefit from significant »
Produced Water Recycllng Texas California Alaska

** 1
* US Dept of Commerce DOE & Pioneer Resources
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U.S. Produced Water Generation

State Crude Oil Total Gas Produced Water Data
(bbl/year) (Mmcf) (bbl/'year) Source®

Alabama 5,028,000 285.000 119,004,000 1
Alaska 263,595,000 3,498,000 801,336,000 1
Arizona 43,000 1,000 68,000 1,2
Arkansas 6,103,000 272,000 166,011,000 2,3
California 244 000,000 312,000 2.552,194,000 2.3
Colorado 2,375,000 1,288.000 383,846,000 13
Florida 2,078.000 2.000 50,296,000 1
Illinois 3,202,000 No data 136,872,000 1,5
Indiana 1,727.000 4.000 40,200,000 1,2
Kansas 36.612.000 371.000 1.244.329.000 1,2
Kentucky 3,572,000 95,000 24.607.000 1,3,6
Louisiana 52,495,000 1,382,000 1,149.643.000 1
Michigan 5,180,000 168,000 114,580,000 1,3
Mississippi 20,027,000 97.000 330,730,000 1
Missouri 80,000 No data 1,613,000 1
Montana 34,749.000 95,000 182.266.000 1
Nebraska 2,335,000 1,000 49,312,000 1
Nevada 408.000 0 6,785,000 1.2
New Mexico 59,138.000 1,526,000 665,685,000 1
New York 378.000 55,000 649,000 2
North Dakota 44,543,000 71,000 134,991,000 2,4
Ohio 5,422,000 86,000 6,940,000 1.2
Oklahoma 60.760.000 1,643,000 2.195.180.000 2,6
Pennsylvania 1,537,000 172,000 3,912,000 3
South Dakota 1,665,000 12,000 4,186,000 1,2
Tennessee 350,000 1,000 2,263,000 4.6
Texas 342,087,000 6.878.000 7.376.913.000 3.4
Utah 19,520,000 385,000 148,579,000 1
Virginia 19,000 112,000 1,562,000 1,4
West Virginia 679,000 225,000 8.337.000 1
Wyoming 54,052,000 2,253,000 2,355,671,000 1,4
State Total 1,273,759,000 21,290,000 20,258,560,000

Federal Offshore 467,180,000 2,787.000 587.353.000 1
Tribal Lands 9,513,000 297.000 149.261,000 2,6
Federal Total 476,693,000 3,084,000 736,614,000

U.S. Total 1,750,452,000 24,374,000 20,995,174,000

* 1 = provided directly to Argonne by state agency; 2 = obtained via published report or
electronically; 3 = obtained via electronic database; 4 = obtained from website in form
other than a published report or electronic database; 5 = obtained from EIA; 6 = produced
water volumes are estimated from production volumes.
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Ref: 2007 Argonne National Laboratories

Total U.S. produced water generated (barrels) in 2007 by
state (five states with the greatest produced water
generation are shown) 1 Acre-feet to Barrels = 7758.3673

20.26 Billion Barrels = 26,1118,89 acre feet

California
2,552,194,000
12%

Other Kansas
5,270,887,000 1,244,329,000
25% 6%

Oklahoma
2,195,180,000
11%

Wyoming
2,355,671,000
11%

Texas
7,376,913,000
35%
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Movable Recycling Units EWS Mobilizes Recycling
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energywa+er e Re-engineered:

RESEARCH .
' From fixed plant to transportable

Production experience:
Optimized use and design

energywa-+er &

Movable units easily get closer to
well head than central plants:

Ruggedized for oil field based via
containerized modules

Movable units:

Securely and quickly
connect to well pad

energywa-ter g
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Facts to Consider Eagle Ford Example

0 W AN TRy .

Water vol/well: approx 6 million gals (o&cu Juty12 pittrick quote Pres of Breitling 0&G)

Number of Wells in Eagle Ford Shale:
- 3500 permitted in 2013 to date (ers.com)
- 11,000 wells permitted since 08 (rueifix Sept 19,13 JHiller)
- 85,000 more will be drilled in EFS (per driflinginfo CEO in Fuelfix 9/19/13 article)

Truck traffic: 500-1500 trips per well; TxDot reports 1184 truck trips/well
(EFS Task Force RRC Study Chap 2, p24 Study)

Water truck traffic variables:
volume of well, piping, recycling, reuse, logistics, storage, SWD injection

SWD’s: Injection well volume (EWS results show 80-95% reductions)

Aquifer: water usage reduced with “life of field” Recycling .
energywa+er

'®.
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Recycling Math Ag benefit scenario

T W 7 AT LN R ity T

Eagle Ford Example

|

3500 permitted wells in Eagle Ford Shale
6 Million gallons of Water to Frac a well
Recycle 20% Flow Back & Produced Water
So you can Recycle the entire Frac Job of 1 in 5 wells
3500 X .20 = 700 wells fully recycled
700 X 6 Million gallons recycled
4.2 Billion gallons saved on existing permitted wells
100 Million Barrels of Water not pulled from the aquifer
One Million truck trips on roads to injection wells may be eliminated
12,889 acre feet of water not pumped from the aquifer for frac jobs
46 bushels of wheat/acre foot of water
So that is water for 592,908 bushels of wheat
Worth over $4.5 Million at $7.602 per bushel

Energy Water Solutions Eagle Ford Example a . &
energywater ¢
SOLUTIONS

Sprinklers Crop and Water Use by Craig Paulson Sanpete County Agent Utah State Univ Researc
11
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Mobilizing Recycling planning for lowered costs

T W AR ST e,

Beneficial
Use

Consistent water quality
via plant control systems

energywatel G,

Movable in field Site
Storage

&

Central field depot

&

Configure
Optimum placement For Use

&

Close to wells

&

Limit trucking

&

Modular units scale:
1250 to over a million BPD

&

Lower risk & opex

energywa+er
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Public Policy Initiatives Improved Legislation & Permitting

T W MRS LTANT2mt w.

¢ Wellington Water Works
¢ Colorado Water Court Approval 2007/

¢ HB and Senate Bill in Colorado enabling ground

discharge
¢ Over 7.5 M Barrels of recycled water released

¢ United States Patents for design and proces
— 6,548, 154 Methods to remove heavy metals from water
- 11,764,569 - Purification of oll field water for beneficial use
— 12/421,462 - Beneficial use of produced water (pending])

¢ Texas Railroad Commission mobile permit
¢ Five additional bills proposed in Texas in 2013 Ses
¢ SWD tariff, recycling mandate, discharge of fre®™

energywa-ter g

Confidential s SOLUTIONS

4



[

Balance of Benefits

Est. Completed Gas Wells for Top Ten Operators in 2012

ANADARKO EZP COMPANY LP I S s s s s
PETROHAWK OPERATING COMPANY I
o L S
CORPORATION
IUII.ING'I’OH ms (o] & G m _
T3

PIONEER NATURAL RES. USA, INC. -‘_
SM ENERGY COMPANY "_
SWIFT ENERGY OPERATING, LLC _—
LEW1S PETRO PROPERTIES, INC.
CHESAPEAKE OPERATING, INC. ‘-
ROSETTA RESOURCES OPERATING LP N

‘ ‘ 4 4 + }
100 200 300 400 300 600 700

¥ Est. Completed Gas Wells

Est. Completed Oil Wells for Top Ten Operators in 2012

EOG RESOURCES, INC.
CHESAPEAKE OPERATING, INC.
BURLINGTON RESOURCES O & G CO
MARATHON OfL EF LLC

MURPHY EXPL & PROD. CO.-USA
PLAINS EXPLORATION & PROD. CO.
EL PASO E & P COMPANY, L P.

CARRIZO OIL & GAS, INC.

HILCORP ENERGY COMPANY

COMSTOCK OIL & GAS, LP

g
5 |
8
8

for OIl & Gas & Ag Producer

T WV AR .

Beneficial Use of Produced Water

Energy Water Solutions technology has
recycled millions of gallons of produced water
that were permitted to be used in this field in

Colorado to water corn.

\.
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Recycling Potential Ag and Oil can all get along

energywa+er ge.
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Energy experts creating incremental water for beneficial use...
T W AR L R i S AT .

Energy Water Solutions

Headquarters & Manufacturing
9595 Six Pines Dr., Suite 8210
The Woodlands, TX 77380

USA
www.energywatersolutions.com

Energy Water Solutions
Eagle Ford Shale Operations
19725 Highway 85

Big Wells, Texas 78830

...lower costs and continuous improvement for operator
...lowering injection well usage, truck traffic & pressure on aquifers
...beneficial use includes recycling for ag use if permitted & frac jobs.

Ed Cowsar, EWS
(m) 512.970.4481 .
ed.cowsar@energywatersolutions.com energywa+er ¢
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