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Schlumberger Land Rigs in the NT

__ /Beetaloo

Charter flights in and out Daly Waters and Elliott ex Darwin
Weekly crew changes, ad hoc drive in/out ex Darwin
Buses

Rigs activity 50 person project, with services (frac and other) an additional 70 persons

Zero HSE or ENV incidents

Schlumberger Land Rigs Land Rigs | Technology | Reliability | Efficiency | Integration 3l}|l|lllll|lﬂl‘!lﬂl'
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Schlumberger Land Rigs in the NT
Local Input to the Economy

Local Supplier Spends in 2015 was $243,450 & in 2016 was $ 496,740
Key suppliers for rig based activities:

Crowhurst Engineering - Katherine

NT Recycling Services — Katherine

Larrimah Hotel “the Pink Panther”

Hi Way Inn Daly Waters and Daly Waters hotel

Indigenous Beverages Australia

Northern Territory Government

Veolia Environmental Services — Katherine

Schlumberger Land Rigs Land Rigs 3[:|I|IIIII|IBI'!|BI‘



Schlumberger Land Rigs in the NT

Rig 185 on Amungee
drilling fluids ponds

For conventional and
underbalanced drilling

Compact Footprint

200x100M, exploration
size

Schlumberger Land Rigs Land Rigs | Technology | Reliability | Efficiency | Integration $B|I|IIIIIIIEI‘!IEI'
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Schlumberger Land Rigs in the NT
Welcome to Country Ceremony

al? - ." ; {

i uﬁ e 1

Reconciliation action plan conditional endorsement April 2017
Working with Clontarf Aboriginal College University in WA

Interns, Base visits for students, defensive driving, and interview practice
Roma Technical college QLD

Aboriginal interns in Roma base, QLD

Apprenticeships, cultural awareness sessions

14% of local spend on indigenous supplier, initiative started in 2016 Q2
assistance with onboarding and vetting process

CEBAC executive conference on traditional lands

Schlumberger Land Rigs Land Rigs 3[:|I|l||ll|lﬂ|‘!|ﬂ|‘



Schlumberger Land Rigs in the NT - Amungee

Rig team

Frac Lease, during drilling phase with rig onsite

Schlumberger Land Rigs Land Rigs 3[:|I|l||ll|lﬂ|‘!|ﬂ|‘



Schlumberger Land Rigs in the NT — working towards

NORTHERN

TERRITORY DEPARTMENT OF
. GOVERNMENT MINES AND ENERGY

Postal Acdress

Mr Roy Parhusip LN
Operations Manager 1
Saxon Energy Services F 5
E: RParhusip@sib.com E

File Ref:
Dear Mr Parhusip
Re: S ist top te the oil and gas industry in the Northern Territory

The Northemn Territory Department of Mines and Energy (DME) would fike to thank Saxon statf for their hel
producing a well model that will significantly assist the Depariment in explaining the techniques behind drilling
petroleum

Thi s p 1\1 e '|bl omo u\.as 'zc'h eved (hrf‘Jrn ll"f good relalm‘.hur |u|| bet

veen DME, Saxon and anlr w‘ne a

pm‘.e:l aquifers and '.:Ir nking water. As & tool r|:r wisuall |sal|an il is a model that gives a »
security and design. The well model was recently on display at the departments stand at the F
and received significant attention and queries

In particutar the department would like to thank Cralg Adamski, Paul Beswick and Graham Harl
continued positive allilude to devel gst the industry and their excelle
consiruction and transporation of the well model and In your assistance in promoting the ofl an
the Northemn Territory

—

e

2= Jop van Hattum
Senior Director of Petroleum Technelogy and Operations

June 2018

www.nl.gov.au

Scrumoerger Lana xigs Ldna xigs schlumhel‘gel‘



Schlumberger Frac operations in the NT — Local Input
to the Economy
Local Supplier Spends in 2016 was $345,000

= NTRS Waste and Recycling- Darwin

- Cleanaway- Darwin

= Hi Way Inn Daly Waters

= Indigenous Beverages Australia

Schlumberger Land Rigs Land Rigs | Technology | Reliability | Efficiency | Integration $l}|I|IIIIl|lEI‘!|EI'
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Schlumberger Frac in the NT

Origin’s first fracturing operations in remote

Northern Territory
1 Horizontal exploration well

Drilled in 2015, re-entered in 2016 Q2,

stimulated in September 2016

11 frac stages completed

Shale target, high pressure treatments
Objective of 2 stages per day achieved

Zero safety incidents

Schlumberger Land Rigs Land Rigs

Serious

Light

HSE Performance 2016

v Total Man hour 18616

v Total Km Driven 382,000

v" No vehicle incidents

v No LTI

Schlumberger



Schlumberger Frac in the NT — TOLL Subcontracting

TOLL engaged NT team based in Darwin for the project

Indigenous site coordinators worked with the water and sludge
haulage teams

228,740 =
" M | Kms Travelled [FSEREtty

1200 hours

Dust Suppression, Tank

Fills & Vac Operations

1,440,000 kgs
Sand & Chemicals transported to Amung

Schlumberger Land Rigs Land Rigs 38|I|IIIII|IEI‘!|EI'



Biography - Justin Shooter

» Justin Shooter age 41
» Oil & Gas Professional

> Sole Trader & Land Owner in the Finniss
Valley, NT

» Adelaide Based with Schlumberger Land
Rigs Land Rigs

> Career spanning Venezuela, Bolivia and
Colombia before returning to Australia for
last 7 years

»Darwin is home

Personal Note; raised on the land in a family owned and operadted water well drillin
company with great exposure to international/remote oil & gas projects during my career.
currently have a select opportunity with Schlumberger Land Rigs Land Rigs to support the
professional development and lead the oil & gas industry here In Australia. | appreciate my
work/life balance enabling me to support the education of our children and as a family we
enjoy everything mother nature can offer

J.Shooter

Schlumberger Land Rigs Land Rigs 38|I|IIIII|IEI‘!|EI'
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Global Footprint — Understanding the Impact Points

22| 100,000 women and men
8140 nationalities

6,500 customers

0.8 million operating hours/month | %%
1.8 million meters drilled/month, .*"

85 countries

Active on 3,200 drilling rigs A
925 workover rigs s

»e28 150,000 mobile ass

) ¢,

2,300 facilties N ks

— 58,000 suppliers EEsaaay
Bl 95REM® centers '_

500,000 transactions/month &

700 IT connected wellsite units Ead 65,000 shipments per month ol 78
30 petaflops of computing power )

1) Total employee headcount, Jan 2017
2) Research, Engineering and Manufacturing

Schiumberger



Schlumberger History of Internal & External Investments

USD millions

$1,400

Annual R&E Budget

1930

1940

Flopetrol

1970

1980

B GeoQuest
B Prakla-Seismos

1990

Cameron

GeoKnowledge

SPT, Gedco
Nexus Geosciences
Smith International
Geoservices
Techsia
(=]
Extreme
Staag
Eastern Echo
Framo Engineering
InnerLogix
VIPS
Geosystem
| Insensys
TPG
Reslink
I TerraTek
8 Odegaard

PetroAlliance
I Voxel Vision

Inside Reality
Petrel
Phoenix
Sensa

I WesternGeco

¢ Data Marine
IndigoPool.com

Oilphase

2000 2010

Schiumberger



The Resource Triangle

Conventional Resources:

Small Volumes... Easy to Develop Y Medium
Quality |
Unconventional Resources: Sl
Large Volumes... Difficult to Develop Low-Perm  Tight Gas 3 £
: L
Multiple Wells Ol Sands B
—Hydraulic Fracturing 0@ 8| 3
S A Coalbed Gas 2| g
6\ Ol Methane Shales
&S v
S
S QOil Shales Gas Hydrates

Source: 2007 NPC Global Oil & Gas Study, Unconventional Gas Topic Paper #29 scm“mhal‘gal‘



Evolution of Reservoir Rock

Combination w/ Hydraulic Pre-Hydraulic
Horizontal Drilling Fracturing Fracturing

A
Bl

Land plants and ¢

Seal

Reservoir

Burial Structural
" | trap

Potential sc Effective

source rock

Schiumberger



Why is Hydraulic Fracturing Effective

Vertical, Perforated Well with Single

Vertical, Perforated Well Hydraulic Fracture

Schiumberger



Vaca Muerta

"*'_'_'

P

Variability From Basin to Basin

250m

Frasnlan _
200 m == 4 |

Haynesville

Marcellus _Eagle Ford_ _

s )

Foai i o s g1

s(:hlumhergar



Building a Field Model... Aerial Extent Proposec
- Existing WE{ Existing
Well 1

Well 2

Quality
10

0 20 40 50 B0 100km

Processes Seismic Survey

Schiumberger



Building a Field Model... Reservoir Quality

Quality

10
{35
; 0

Reservoir Performance Drivers...

Including:

C

ontent

= Total Organic

\&

= Porosity

= Permeability

= \Nater Saturation

Schiumberger



Building a Field Model... Completion Quality

Fracturing Placement Drivers...
Including:

= Clay Volume
= Pore Pressure
= Min. Horizontal Stress
= Young’s Modulus

= Poisson’s Ratio

= Natural Fractures

Quality
10

Schiumberger



Building a Field Model... “Sweet Spots”

Combination of Results from
Reservoir Quality plus
- Completion Qualit

:w = |dentifies and Prioritizes

Bottomhole Locations
= Eliminate Non-Economic Wells

= Develop a Development
Strategy

Schiumberger



Developing a Completions Model

3

Minerology & Reservoir  Production ~ Stress ~ Frac Width Frac Length
Parameters

Schiumberger



Converting from the Vertical to the Horizontal

= Data from Vertical Well

Provides Basis for Modeling
= Drilling Models
= Hydraulic Fracturing Models

= |dentifies Horizontal Well
Landing Point

Schiumberger



Converting from the Vertical to the Horizontal

= Fracturing Modeling
Calibrated for Horizontal

=  Combined with Microseismic
Data for Large Scale
Development Planning

Schiumberger



The US (Lower 48) Unconventional Resources

Wliston
Basn

S MoBrARA

Ubnts Sssr

EXTENDED _

\ 2 MISSISSIPPIAN
MONTEREY- | CORE
TEMBLER, MISSISSIPPIAN
= L . W& - ~,
At NEW ALBANY ™ - MARCELLUS
S CLEVELAND:— v
ONKAWA ["FAYETTEVILLE
f - /
GRANITE WASH ) /
WOLFBERRY - =
BONE SPRING & e Rck '.?J_\;Iu o
[ DELAWARE . o
| peLawane )
| e TXLALNS
- BASINS Satosn

TUSCALDOSA
B s puavs . -
VIOLFCAMP — -

Source: PacWest

Schiumberger
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Safety,
stability and financial
benefit... either directly
or via taxes

Global Stakeholders

Revenue from
my resources and
for use of my property

Low price
resources but
not in my backyard

Secure,
affordable energy
supply while protecting
the environment

Clean air & water,
healthy planet,

renewable energy

Profits

using engineered
solutions with
Q\vironmental sensitivity

0&G Industry

Schiumberger




The Resulting Regulatory Environment

ons ... Inc Fugitive Methane

———— Water for Frac... Inc Sourcing,-Surfoce. s
Managemen‘t Transportation & ‘Disposal

e Site-Reclamation

“Drilling Activity.. _I;JZ.E-f}‘é'E?s on 3T ——
fnfra§tructure, Nmse Traff/c etc

- —

\ Aqwfer Protettlor], n IncCement To_ps‘,
Well Spacire #e — Communication, “Frac- Into”, Emergendi/
e Shutdown of Frac

T

—— Well Construction===/nc Requirements : 3
for CBL, Cement Tops

Bl

T Wek Abandonment

Y

Offset Well\gluation =lnc Zonal Isolation,
Bradenhead MonTtexigg, Shut-in-of. Offset
Wells During Stimulation

Fracturing Chemistry Disclosure
... Inc Trade Secret Filings

Induced Seismicity ...
Fracturing Related &
Disposal Wells

o . 7
= T, wo=MVell Setbackse=—.~ -

Schiumberger



Basin Based Regulation... Colorado, USA Example
®

100 Major R99U|at|0n3 / RUleS Introdu “““““““““““““““““ -

Historic Monthly Rig Count

Vertical Wells in Denver Julesburg Basin

990s

Source: Colorado Oil & Gas Conservation Commission schlumhergar
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Climbing the Drilling Curve

Greater Wattenberg Niobrara New Dirills

30

%

L Days Spud-to-Rig-Release

Days Spud to Rig Release

Year Schiumberger

Source: Schlumberger Rig Count



Well Integrity

= | ow Reservoir Pressures / Loss Circulation

s

= Stresses on Wellbore :
P R
— Completion Phase g: -
v
— Production Phase m
N | m B M P a ] 3 55 >
= (Gas on Annulus ~ i = sro s =2t R T
. . o e _.:ﬁ;: —— e % ,,
= Corrosive Fluids i e
. el e P
= Long Term Viability =

b = —
= . S s
} —_— - R
B Vi b - _ -
oo
T — e
o .
W [P N — T
——— W
— »as _ -
} s 1 — = [T T
| —_—
chdme gl i pl i | s w . o
D - R o weem  (EERD a-—
's | . ——— i -

Schiumberger




Typical Water Requirements for US Unconventi

Source: IHS Markit / WaterlQ 17

Frac Water |Recycle Water
per Well per Well
Basin (m3) (m3) % Recycle
Bakken 454 0 0.0%
Barnett 382 0 0.0%
DJ Basin =47 38 6.9%
Eagle Ford 717 0 0.0%
Haynesville 1,183 76 6.4%
Marcellus 867 631 78.6%
Mid-Continent Region 969 303 31.3%
Permian 980 76 7. 7%
Utica 1,050 w100 55.6%
Other US Onshore 467 38 8.1%
Average 780 151 19.4%

onals
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Water Sourcing for Hydraulic Fracturing

Cation Sample 1
Sodium 80,423
Calcium 18,938
Potassium 6,800
Magnesium 889
Iron 82.29
Boron 364
pH 5.68
SG 1.187
TDS 275,000
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Reducing the Carbon Footprint of Hydraulic Fracturing
Traditional Approach Technology Application

_ Proppant to Wellsite (55 Trucks)

e n e ns menem Froppant to Weils&te (33 Tmcks
Fresh Water to Wellsite (416 Trucks} mmmmmmmmmmm prasmanig -

SEET I IEEaTEE T IIEEEEe Recycld Vit to Welse 718 ks
e Produced Water from Field to Wellsite (312 Trucks)
Récycm Waisaf to Wellsite (104 Trucks) e e ==
Produced Water from Field to Disposal (416 Trucks) >  57% Reduction in Truck Traffic
e e e e > 82% Reduction in Transportation Related CO, Emissions (17 t v 93 t)
B e > 28% Reduction in Treatment Related CO, Emissions (101 t v 139 1)
o > Reduced Field Produced Water Disposal Volumes (5675 m® per Well)




Fracturing Chemical Disclosures
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Schlumberger

Client:

Well:

Basin / Reld:
State:

Country:

Case:
Disclosure:
Date Prepared:

Petrofrontier
Example Well
Northemn Territories
Northemn Termitories
Australia

Hybrid Prop Frac
Prejob

5/26/2011

011. Used by

= Mix waleris supphed by the dient. Schiumberger hos peiformed no analysis of the water ond cannot provide o breakdown of components that
may hove been added to the water by thisd-parties.

Fluid Name & Volume Additive Additive Description Concentration
F103 Surfactant 2.0 Gal / 1000 Gal 800 Gal
Slickwater 400,000 Gal M275 Microbiocide 05 Lb / 1000 Gal 200 Lb
1064 Clay Stabilizer 2.0 Gal / 1000 Gal 800 Gal
Fluid Name & Volume Additive Additive Description Concentration
F103 Surfactant 2.0 Gal / 1000 Gal 800 Gal
1134 Breaker 6.0 Lb / 1000 Gal 2,400 Lb
1218 Breaker 6.0 Lb/ 1000 Gal 2,400 Lb
79 Breaker 6.0 Lb / 1000 Gal 2,400 Lb
Haq pH Control 12.0 Lb/ 1000 Gal 4,800 Lb
YF120LG 525000 Gal 1580 Gelling Agent 200 Lb / 1000 Gal 8,000 Lb
1010 Ci i 2.0 Lb/ 1000 Gal 800 Lb
M0o2 Soda Ash 5.0 Lb/ 1000 Gal 2,000 Lb
L064 Clay Stabilizer 2.0 Gal f 1000 Gal 800 Gal
MX75 Microbiocide 0.5 Lb / 1000 Gal 200 Lb
S020 20/40 Mesh Sand 025t06.0 PPA 1,000,000 Lbs
The tota} sted b th of woter and additives. Water 5 supplied by dient.
CAS Number Chemical Name Mass Fraction
- Water {Including Mix Water Supplied by Client)* BTA637T%
14808 60-7 C lline silica 11.97160%
9000-30-0 Guar gum 0.11533%
75570 Tetramethylammonium chloride 0.09242%
533-96-0 Carbonic acid, sodium salt {2-:3) 0.07542%
Ti2r54-0 Diammonium peroxidisulphate 0.07165%
9012-54-8 Hemicellul enzyme 0.03771%
67630 Propan-2-ol 0.03327%
111-76-2 2t yett ol 0.03327%
497-19-8 Sodium carbonate 0.03143%
68131395 Alcohols, C12-15 linear, et d 0.01664%
34398-01-1{3E0) Linear C11 alcohol ethoxylate {3e0) 0.01664%
34398-01-1{7EQ) Linear C11 alcohol ethoxylate {7eo) 0.01664%
10043352 Boric acid 0.01257%
25088-72-6 lidene chloride/methylacrylate copolymer 0.00362%
91053-39-3 Diatomaceous earth, calcined 0.00277%
10377603 Magnesium nitrate 0.00055%
7631-86-9 Non-crystalline si 0.00031%
26172-55-4 5-chloro-2-methyl-2h-isothiazolol-3-one 0.00030%
7786-30-3 Mag; chloride 0.00028%
1480796 6 N ium silicate hydrate {ald) 0.00015%
2682-20-1 2-methyl-Zh-isothiazol-3-one 0.00009%
14464-146-1 Cristobalite 0.00006%
Total 100%

Northern Territory
Fracturing Disclosure

= System-Style Minimizes
Proprietary Designation

= Supported by Frac Focus

= |mplemented in 2010

= Use in NT Identical to North
America Process

= V\oluntary to Allow Operators
to Plan Completion
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