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Global Water Challenges Increasing 43K 1 Il H
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Water Use to Develop Energy Becoming Critical Tipping Point
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40% of Countries with Largest Shale Resources Face Water Stress
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Technically recoverable shale gas
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Water stress at shale plays around the world. 20 labeled countries have
the world’s largest technically recoverable shale gas resources. Circle
color indicates average water stress level across a country’s shale plays—
circle size indicates overall volume of recoverable shale resources.
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US and China Both Face Water Availability Constraints
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= World's 31 largest water usertt 5 58 = K F /K & 58 World's 2" largest water usertH: 7 55 — K FH /K B X

= Qver 35% of shale plays are located in arid or high baseline Over 60% of shale plays are located in arid or high
water stress areas 81 35% 1) T A A T T R B2 & baseline water stress areasia it 60%) 71 & 73 4ii 1T
FRZE X I8 B a4 rm X

= 10 plays sit on top of aquifers that are being withdrawn at Baseline water stress in Sichuan is mixed, while over
rates that exceed their natural recharge rate 10N & 95% of the Tarim is under high stressPU JI] K 7K 26 F
K EEBRIEML A, I DL sy b 45 2 1 A, BEEEEAR, EIL5% AL T =N T
Ke Responsible for 14% of water withdrawals globally 5 4=

= Responsible for 12% of water withdrawals globally 5 4= £k BREUK 2 114% padaau
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Constraints Increase Competition Amongst End Users
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US Water Consumption3& [E 7K Bt IR H #% China Water Consumption ! [E 7K 5% 5 75 #8

Industrial
T Agricultural

Agricultural 46% (irrigation + Industrial
(irrigation + livestock) 4% Tk

livestock) ¢ W (EB+E 23%
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Source: FAO, Aquastat Database, 2005 data

2060, water demand is expected to exceed available water supply i1t 2120604, F /K75 RbsiE K

1,\, b

= Expanding population will increase water needs for people, business and agriculture A [ ZAK 242 &

F1y R A AR B R K7 oK

= Optimal water management strategy balances growing water requirements, reg|onal shortages environmental
impacts, and public concerns to maintain usable water sup Eﬂyﬁﬁ%ﬁ’]ﬂ(%@ S RSP D K 1 P K
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Federal and State Regulations Govern Oilfield Water
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Safe Water Drinking Act (SWDA) Underground Injection Control Program
National Pollutant Discharge Elimination System
Clean Water Act (CWA) ! F OTutant B AR
Spill reporting and spill prevention
Resource Conservation and Recovery Act 0&G exploration wastes not regulated as hazardous
(RCRA) Imminent and Substantial Endangerment Provision
Comprehensive Environmental Response, Hazardous substance release program
Compensation and Liability Act (CERCLA) Imminent and Substantial Endangerment Provision
Emergency Planning and Community Right- Rep.ortmg on use, inventories, and.release.s into the
K Act (EPCRA environment of hazardous and toxic chemicals
to-Know Act ) above threshold quantities
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Texas: Model for Water Management?
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Over 100 technical and complex oil and gas regulations, active inspection program 2 ixk 1004 $52 AR A1 25 & v AR
R AR
No confirmed case of groundwater contamination due to fracturing to date 45 iff 1) 22 51 26 1 1k 24 23t it T 7K g Y

P&A abandoned wells to prevent groundwater contamination (2011) 343 % 37 - LA 13 R 7K 32 315 e

—  0il & Gas Regulation and Cleanup Fund (Senate Bill 1, 82 Legislature)

Improved transparency and communication with industry and communities (2011) $& 5 Tl 5 B Ax 2 18] 137 BH & A BBk 2

—  Eagle Ford Shale Task Force, South Texas Energy and Economic Round Table (STEER), Eagle Ford Consortium, West Texas Energy Consortium, Barnett Shale Energy Education Council
(BSEEC)

Requires mandatory reporting of chemicals used in frac fluid (2012) 5% fill 75 5 5 247 it F AL 2 5 K 3 5

—  Hydraulic Fracturing Disclosure (Statewide Rule 29, Texas Administrative Code, Title 16, Part 1, §3.29)

Established stringent well-integrity, well-construction rules (2013) % 37 f™ % B 5 H: % g3 H 5 ]

—  Casing, Cementing, Drilling, Well Control, and Completion Requirements (Statewide Rule 13, Texas Administrative Code, Title 16, Part 1, §3.13)

Encouraged water recycling and conservation in the oilfield (2013) & Jil i1 H S it 7K ) [51YSCR FH A {57

—  Water Protection (Statewide Rule 8, Texas Administrative Code, Title 16, Part 1, §3.8), Texas HB 2767 (83 Legislature), Texas Water Recycling Association

Coordinate among energy producing states to share best practices, challenges ¥ i % G5 A= 7= M 22 18] 73 B AR 02 S 38
eS| IOE? 17

—  Membership in Interstate Oil and Gas Compact Commission (IOGCC), “States First” initiative, State Oil & Gas Regulatory Exchange (SOGRE), State Review of Oil & Gas Environmental Regulations
(STRONGER), Independent Petroleum Association of America (IPAA)
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Source: Sustainable Water Management in the Texas Oil & Gas Industry, Atlantic Council, 2014 e




Alternative Water Solutions for Unconventional Development
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Water Management Value Chain 7K AbFE 4/ {E B

Water Reuse 7K H

Primary and Secondary Treatment
— R 2 b B

Production

Pre- Drill/Frac
Treatment EhH Flowbac
4 Services

s

Hauling##iz Transfer¥ % Storagef7fi&

Sourcing

KR b 5

Logisticsf5 £ 28

SourcingZK & Pre-TreatmentTiiAb ¥ Flowback ServicesiZHE#  Treatment4 7= /K4b3  Disposal/ZF

* Purchase and * Primarily chemicals b3 * Treatment of produced e Injection wells are the
procurement of water additives prior to frac ¢ Flowback fluid processing and flowback water /£ preferred approach
for oilfield use& 3% & Z4RTUS AL 227 services during well test FEK R HERALFE  for handling water V&
JH HH K I period M Bt A7 IR AR A ERK BB

. HEB AL B2 R 5% 177 1

Hauling iz Transferd#% Storagef#fi

» Hauling source, flowback and produced water
from the field and to disposal, treatment or

served.

» The transportation of water from the * Field water storage products &
other well sites via water hauling trucks field and to .dispo.sal, treatment or services, including tank rentalsF:
B KR SRR E Pk 2 other well sites via water transfer WK BT ?r'ﬁﬁ i MRS
10 GRS Tl b FLgs B angy  PUMPNGAIFIABIESE AbEL SRR TUKEE
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The Cost of Water 7K 2% FH 4H K%

Fresh Fresh Fresh Fresh Fresh Fracture Flow back / Flow back / Flow back /
Water Water Water Water Water Treatment Produced Produced Water Produced Water
Sourcing Transport Storage Treatment Transfer EZA/EN  Water Storage Transport Treatment
TKPE e B 1z 17 hb 3 Xz BRHER/ P IRHRR/ K RFRR /K
KT pe. T} Ab 2

Hidden costs [&izt A
Lifting and transport BUK A13E

Treatment 4bFH

Disposal i ¥

Production chemicals 142 i 7

Solids Production [& {47~

Tubulars de-rating/replacement & #: 55 \/#; #

Facility throughput limits 1% #542 77 & /1 PRl
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Local Conditions Drive Water Management Strategies

R| J 1) B 7K AL BE SRS

T Wz

HUGHES




The Reduce and Recycle Value 3825 &% [a1 s B4/ {E

= More Hydrocarbons EZ oS 1EE Y

— Enhanced production 12& =&

= Environmental Stewardship & Conservation 24 %
PRI R Y

— Use of environmentally preferred chemicals & A3 51 e 1L F T
— Decreased water production J 4= K 2

— Waste turned into useable product 2% &/ =
— Reduced fresh water demand J& 4> % 7K B 3K

= Safety %4

— Minimized heavy truck traffic J# 4> BRI L & FAHE
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Baker Hughes Smart Water Management Toolbox £7i4 H 5%
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Why Baker Hughes? Jyft-2 £ 3 D1 5a AR 1 2

Address even the most challenging applications with the right
technology
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Reduce, control and recycle your produced water to enhance initial
production

FEAIS S i) B AR FE 7 Hh K 5 A 7

Meet industry’s requirement for environmentally preferred products
and services

KRR dt IR SS» i ARAT ML R B 5K

served.

Treat any water with customized COSt effective solutions
K AP b s BN A0 T S8 A0 BRAT AT A 2R 1) 7K U

Offer integrated solutions for greater efficiency and reduce required
footprint for treatment
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Questions? XX #2 [A]

H2prO™ CLEAR, HD & SR
Produced Water Recycling 227K
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| SweepSCAN™

" Well Communication DiagnosticsF}

gr s S B

Flow Assurance
Sorbs and Well Integrity Products
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