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(World Energy Resources, 2016) sls  Kws oolitwl 0,58 ' (op > & b i ol x>
5,5 s FES FAL ed e Sl mlie JS «DYNI, 2010) wis plosl Yo oA Jlo ,0 a5 65,51 5
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.(World Energy Outlook, 2010) auils oLk JB 8 ks sl el (Sow polie cpl wi o

VPY) oSy gl £00 0 Joboo |y o 2t Sz @lio IS V207 Jlo 5o 65580 Sl sliss 0591
23l Glea yo canslis sl (World Energy Resources, 2016) o,5 i (coSo yio o,ldeo
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.(World Energy Resources, 2016)
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Region In-place shale oil resources
(million barrels)
Africa 159,243
Democratic Republic of the Congo 100,000
Morocco 53,381
Asia 613,145
China 354,430
Pakistan 91,000
Russia 167,715
Europe 368,156
Russia 247,883
Italy 73,000
Estonia 16,286
Middle East 38,172
Jordan 34,172
North America 3,722,066
United States 3,706,228
Canada 15,241
Oceania 31,748
Australia 31,729
South America 82,421
Brazil 82,000
World total 4,786,131
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Risked
_ %'I Technically
Region Country Recoverable
Place | giliion bbl)
(Billion
bbl)

North Canada 162 9
America Mexico 275 13
Australia Australia 364 16

Colombia 92 5
Colombia/Venezuela 297 15
Argentina 480 27

South Brazil 134 5

America Paraguay 14 1
Uruguay 14 1

Paraguay/Bolivia 75 4

Chile 47 2

Poland 36 2
Lithuania/Kaliningrad 29 1

Russia 1,243 75

Eastern Ukraine/Romania 0 0

Europe -

Ukraine 23 1

Ukraine/Romania 2 0
Romania/Bulgaria 8 0

UK 17 1

Spain 3 0

Western France 118 5
Europe Germany 14 1
Netherlands 59 3

Sweden 0 0

Denmark 0 0

Morocco 5 0

North Alggrl_a 121 6
Africa TL{n|5|a 29 1
Libya 613 26

Egypt 114 5

Sub- Chad 393 16

S}Z?ﬁgn South Africa 0 0

China 644 32

Mongolia 85 3

Thailand 0 0

Asia Indonesia AAAS A

India AY £

Pakistan 227 9

Turkey 94 5

Caspian Kazakhstan ™ A
Jordan 4

Middle Oman s 3

East - -
United Arab Emirates Yv# Y
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Gulf of Mexico
50 and Alaska
40
Lower 48
30 tight formations
20
10
other
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from hydraulically
fractured wells
(67% in 2015)
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fractured wells
(33% in 2015)
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Monthly dry shale gas production

billion cubic feet per day

= Marcellus (PA, WV, OH & NY) ?g
Permian (TX & NM) 70
m Utica (OH, PA & WV) 65
mHaynesville (LA & TX)
= Eagle Ford (TX) 60
=Barmett (TX) 99
# Woodford (OK) 50
Bakken (ND & MT) 45
= Niobrara-Codell (CO & WY) 40
= Mississippian (OK) 35
= Fayetteville (AR) 30
Rest of US 'shale’ 25
20
- 15
> - === =S 10
. - — — - . 5
T T T T T T ;! 0
2007 2009 2011 2013 2015 2017 2019 2021
= Source: Graph by the U.S. Energy Information Administration (E1A) based on state administrative data collected by

’—" Enverus. Data are through September 2021 and represent EIA's official tight gas estimates, but are not survey data
e]_ Stale abbreviations indicate primary state(s).
Note: Improvements to play identification methods have altered production volumas of between various plays.
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_— tight formations
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from hydraulically
fractured wells
(51% in 2015)

from nonhydraulically

fractured wells
(49% in 2015)
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Risked Oil | Technically Risked Oil | Technically
Country Basin Formation In-Place Recoverable In-Place Recoverable
(Billion bbl) | (Billion bbl) | (Billion bbl) | (Billion bbl)
Qiongzhusi 0 0.0 r
Sichuan Basin Longmaixi 0 0.0
Permian 0 0.0
L. Cambri 0 0.0
Yangtze Platform a_m _rlan
L. Silurian 0 0.0
Niutitang/Shuijintuo 0 0.0
Jianghan Basin Longmaxi 1 0.0
Qixia/Maokou 5 0.2
. Mufushan 0 0.0
China . — 644 32
Greater Subei Wufeng/Gaobiajian 5 0.2
U. Permian 1 0.1
L. Cambrian 0 0.0
. . L. Ordovician 0 0.0
Tarim Basin —
M_-U. Ordovician 31 1.6
Ketuer 129 6.5
Junggar Basin Pingdiqu’ém’L_ucaugou 109 5.4
Triassic 134 6.7
Songliao Basin Qingshankou 229 1.5
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Region Country Basin Formation In-Place Recoverable In-Place | Recoverable
(Tcf) (Tcf) (Billion bbl) | (Billion bbl)
Jordan He_Jm?ld Batra 33 7 0 00
Wadi Sirhan Batra 2 0 4 01
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Middle East Oman U Sh_ale 22 2 7 03
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Service Company Market Share
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Millions
2005 006 2007 2008 2009 AMI0 2011 2012 3013 2014 3015 2016

Halliburtan S2810 53,725 54180 54950 63,625 55,230 SBEOD 59200 59,100 510325 56,500
Schlumberger S2,300 52800 532000 53950 53050 54,200 56525 56725 SBAD0 57,750 54,655
Baker Hughes 51800 52447 52480 52723 51492 52,850 S46D0 54500 54,300 54750 52,820
Calfrac Well Services Ltd. "oem"  cam”  ssee” sema” cama” smos” s1a29” 153" cisen” sa08s” 1200
FT5 International 5100 £250 5362 5574 €389 51287 52333 51918 S1B00 52,300 51140
C&J Energy Services 5116 5206 5379 5589 2334 ga854 51729 51978 51501 51380 51120
Weatherford S180 $260 $345 5480 $380 $790 51500 S1800 51275 51600 %370
Trican S420 5639 S648 5743 5563 51,155 S1,830 51,750 51,800 51,950 5945
Patterson-UT] Energy, Inc. 5217 £351 5448 5507 5285 S8R 5761 5758 SEE0 51,173 5810
Cudd Pumping 5192 5273 $320 5421 5300 S601 51090 51185 51,100 51455 5655
Seventy Seven Energy 50 50 50 S0 50 550 S200 5415 5898 5886 4550
Sanjel Corporation S180 €225 5180 5200 5150 g270 5600 5700 CESD 51,000 £515
ProPetro S0 S0 &0 S0 20 515 £100 5185 5290 5550 £330
Canyon Services Group, Inc. =] 527 532 535 530 5171 5318 5285 5215 5415 310
Basic Energy Services S131 s192 $191 5214 557 5237 5300 5324 S265 5430 5285
Superior Energy Services, Inc. 545 588 $132 s182 589 5237 L4857 5470 5400 $500 L8275
RockPile Energy Services S0 %0 40 &0 50 0 %0 540 §175 5365 £250
LS. Well Services ] S0 50 S0 S0 50 50 452 5174 5280 5155
Archer S0 S0 520 545 530 560 £200 5175 S185 5270 5145
CAT. oil AG Slg2 5200 S0 5280 £225 €235 £250 8225 5250 £225 £140
Keane Group S0 <0 S0 S0 S0 525 S50 5100 5150 5175 So5
Advanced Stimulation Technologie S0 0 50 510 55 515 535 570 S100 5125 570
San Antonio 535 538 539 542 538 534 538 543 546 550 545
Anton Oilfield Services Group 1] 0 59 16 &g 533 542 570 578 546 530
Cimarron Acid & Frac ] 0 50 50 0] 50 510 520 535 560 530
Producers Service Corporation 515 518 521 525 517 523 530 533 535 540 530
Petroplex Acidizing Inc. 515 520 523 525 515 530 545 560 565 575 526
Consolidated Services 522 539 S40 539 525 535 545 555 545 555 21
Torgued-Up Energy Services ] 0 50 50 S0 40 50 525 530 535 215
Franklin Well Services 56 56 57 57 55 57 59 512 s12 515 S8
Gasfrac Energy Services, Inc. 50 50 S0 83 527 594 S162 5150 5135 540 S0
Others 5350 S500 SR00 5700 2350 6550 725 51000 51300 51750 5965
Total Market 5$9330 512,731 514484 517458 511972 520,379 534029 535839 535850 542,755 525,145 532,685
Annual Market Change 36% 14% % 1% T0% 67% 5% 14 19% -41% e
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Regional Market Share mus
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Dollars (000) Spent on Hydraulic Fracturing

Each Year Per New Well Drilled in the World
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Mine site Location Commodity
Argyle Australia Diamond
Cadia East Australia Copper & gold
Mount Keith Australia Nickel
Mount Lyell Australia Copper
Northparkes Australia Copper & gold
Telfer Australia Gold
Debswana Botswana Diamond
New Afton Canada Gold
Andina Chile Copper
Chuguicamata Chile Copper
El Teniente Chile Copper
El Salvador Chile Copper
Tongkuangyu China Copper
Freeport DOZ Indonesia Copper
Grasberg Indonesia Copper
Oyu Tolgol Mongolia Copper & gold
Didipio Philippines Copper & gold
Santo Tomas II Philippines Copper & gold
Cullinan South Africa Diamond
Finsch South Africa Diamond
Kimberley South Africa Diamond
Koffiefontein South Africa Diamond
Palabora South Africa Copper
Bingham Canyon USA Copper
Climax USA Molybdenum
Henderson USA Molybdenum
Resoluton USA Copper & Molybdenum
Questa USA Molybdenum
San Manuel USA Copper
King Zimbabwe Asbestos
Shabani Zimbabwe Asbestos
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IN: Water (2~4 M gallons per gas well)
m + Sand proppant + chemicals
Shale gas well
@! /—> OUT: Shale gas

Treatment

+ Flowback + produced water— __~°. "
orinjection

w g~}
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Fracking fluid
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direction at
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Base Fluid Fluid Type Main Composition Used For
Water
Linear Guar, HPG, HEC, Short fractures, low temperature
CMHPG
Crosslinked Crosslinker + Guar, HPG, Long fractures, high temperature
CMHPG or CMHEC
Micellar Electrolite + Surfactant Moderate length fractures,
moderate temperature
Foam
Water based Foamer + N, or CO; Low-pressure formations
Acid based Foamer + N, Low-pressure, carbonate
formations
Alcohol based Methonal + Foamer + N, Low-pressure, water-sensitive
formations
Qil
Linear Gelling agent Short fractures, water-sensitive
formations
Crosslinked Gelling agent + Long fractures, water-sensitive
Crosslinker formations
Water emulsion Water + Oil + Emulsifier Moderate length fractures, good
fluid loss control
Acid
Linear Guar or HPG Short fractures, carbonate
formations
Crosslinked Crosslinker + Guar or Longer, wider fractures, carbonate
HPG formations
Oil emulsion Acid + Oil + Emulsifier Moderate length fractures,
carbonate formations
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