GWPC Annual UIC Conference - February 26, 2019 - Fort Worth, TX
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Introduction

B Timeline of resource developments
— Just now getting into “the top of the 4% inning”
— Moved from “can this work?” to “how to make this work better”
1 About 1,000 rigs currently drilling horizontal wells onshore USA
e ~600in Permian; 500 in Texas and 100 in New Mexico
 ~150rigs in Oklahoma; mostly SCOOP and STACK
 ~75% of the rigs are in just two plays
B For the role of water in resource plays, some things are clear
— Sustainable water management has to be commercially viable

— Wider range of water quality is being used and in increasing amounts
— Pressure pumping companies innovate chemistries at customers demand

B How we operate today does not necessarily predict tomorrow
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What Doesn’t Concern Us (right now in Oklahoma) and Why

U.S. Drought Monitor - Oklahoma

FreShwater >u pply for U.S. Drought Monitor February 5, 2019
today’s ops Oklahoma Pt iy 7 000

Drought Condilions (Perceni Area)

Mone | 00D-D4 | 01-D4

Cument o5 04 106 00D 0 oo 0,00 0,00
LastWeek | ooz | om | ooo | ooo | ooo | oo
25200

3Month3AQO | o955 | 7oy (212 | 000 | Q00 | 0.00
11-06-2018

Start of
Calendar Year | 9485 | 515 | 000 | 000 | 0.00 | Q.00

Cf-09-2099

Start of
Wiater Year 293 | Zror an 416 000 0.00

09252098

One Year Ago . 10 . 40 -

a0z 01 a0 0.00| 5993 | B8 FTE | 000
Infensity
00 Abnormally Dy - 3 Extreme Orought
01 Moderste Drowght - D4 Exceptional Drought
D2 Sevare Drought

The Drowght Momtor focuses on brosd-scale conddions.
Loca! comdihions may vary. See accompamying text summany
for forecast statements.

Authaor
Richard Tinker
CPC/NOAAMNWSNCEP

http :/droughtmonitor.unl.edu/


http://climate.ok.gov/index.php/climate/map/u.s._drought_monitor_oklahoma/oklahoma_south-central_u.s
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What Concerns Us Right Now—Consistent Water Quallty

Parameter Units Fresh Raw Produced Treated *Translation:
cop meg/l 100 3,500 1,500 Within our treating facility
Calcium mg/| 150 1,500 1,500 capability,
Barium mg/| 30 0.8 0.8
Boron mg/| 1.0 50 50 For our current HF fluid
Iron, Total mg/| 0.5 5.0 0 designs,
Chloride mg/I 650 25,000 25,000
Bicarbonate me/| 195 200 400 With our curr.ent HF service
providers,
Sulfate mg/I 600 700 650
TDS mg/| 2200 40,000 40,000 e
Within our current cost
pH S 8.2 7.0 7.2
units structure,
Oil & Grease mg/I 0 250 0
4 e — - — - 4 Until we change our minds!

6 | Not all listed Average in Average out Target Specs™
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What Really Concerns Us nght Now—Optlmum Development

O

Cube development Traditional well pad

Traditional

Latest strategy is to @17 strategy

drill development B starts with a

wells in a “block,” leasehold or

» y ” J :

cube” or “tank, . I' ' evaluation well

then completion / ! (parent) with

operations follow Va va subsequent
development wells

4 (children) drilled a

year or more later

Sources: Encana, Bloomberg research Bloomborg
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Typical 10,000’ Lateral Within a Drilling Unit or “DSU”

10,000 12,500 15,000 17,500
o .E ; 5 ; . , ; i ) 3 i ; : i : . |
9,200 |
: MSL 2 Target
: 100% In Target
E 9259’ Lateral Length
R : Avg. Dip 91.5°
9,400 s e
TARGET TOP
: : QUINTLE 16104
o j XRGET BASE
- AR SN
9,500 e s P A A
Enter zone = B N G R—— i i
A N O e —— T i
9872 MD N — - !
_..——"'_— — et B R E
9,600 e !
1o P — !
e i B~ MSSP_FS1
o ey p—= :
9700 :
9,300 ! 5
9,900 T i
ft 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 VS
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What This Development Strategy Looks Like While Completmg

oil >
Gas >
Water >

- 5 O |
5 ‘:v\,'[:"t

Sand

Water

Schedule

Safely and Wlthout SplIIs

B S N _&

Within Commeraal Boundaries
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Water Delivery Tied to Development Strategy—One Pad at a T|me

Water per 10,000’ lateral

given calc'ed calc'ed
gal / ft bbl / ft |bbls/10,000'
45.24 452,381

Water per 3 well drilling pad 4 mm bbls

S0 S A S M i given calc'ed calc'ed needed over
UM MAE AR MM DTSR BARM i aaen laterals/pad| bbl / ft bbls oy
S WY S o W S 45.24 1,357,143 Sl SUEER .WEEk

952 iy 12 eriod
WARA MRE 1AAR Water per 3 pad DSU P

given calc'ed calc'ed
pads/DSU bbl / ft bbls
45.24 4,071,429

A 4

100 Feet

100 Feet

100 Feet
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Water DeI|very Tied to Development Strategy Outside—Inside

Water per 10,000’ lateral

given calc'ed calc'ed
gal / ft bbl / ft |bbls/10,000'
45.24 452,381

Water per 3 well drilling pad 4 mm bbls

| | | | | | | | | given calc'ed calc'ed needed over
VAL At e T Mad i B e e laterals/pad] _bbl / ft bbls an ~ 6 week
| | | | | | | | | 45.24 1,357,143 A

7 G g period
W% MR e Water per 3 pad DSU

given calc'ed calc'ed
pads/DSU bbl / ft bbls
45.24 4,071,429

2 Miles | | 13 | | | | | | < T Mile

(1N

A 4

100 Feet

100 Feet

100 Feet
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Water DeI|very Tied to Development Strategy AII Pads at Once

2 Miles

Water per 10,000’

lateral

given calc'ed
gal / ft bbl / ft
45.24

calc'ed

452,381

bbls/10,000'

Water per 3 well dri

lling pad

given calc'ed
laterals/pad bbl / ft
45.24

calc'ed
bbls
1,357,143

Water per 3 pad

DSU

given calc'ed
pads/DSU bbl / ft
45.24

calc'ed
bbls
4,071,429

< 1 Mile

A 4

4 mm bbls
needed over

an ~ 3-week
period

100 Feet

100 Feet

100 Feet
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B Over 150 miles of 12” HDPE
S B Planning for another 140 miles

% W 10 mm bbls freshwater storage

B 5 mm bbls prod water storage

B One Company SWD well

A B One 3" party SWD well

B One 30 mbpd Recycling Facility
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Optionality is Crucial —=SWDs are still Necessary
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Conclusions, Predictions, Discussion

O

B Conclusion
— Water quantity requirements for HF operations are driven by well performance

— Water quality tolerances are driven by pressure pumping company innovation

B Near term predictions for water
— Volumes, delivery locations and
schedules will remain variable
— The drought cycle will encourage more
recycling, plus alternative sourcing
— SWD disposal remains integral to ops

B Longer term predictions
— NPDES discharge and beneficial use
options for produced water outside oil
and gas operations
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