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APPLICATION FORM FOR PETROLEUM LICENCE

Petroleum (Production) Act (Northern Ireland) 1964

Completion of this application lorm, ncluding the Appendices, is raquirsd to salisfy the requirements in
Regulalion 3 of the Pelroleum Production Regulations (Nordhem Ireland) 1987 (as substiluted by regulation 2{4)
of the Patroleum Production (Amendmeant) Regulations {Northern lreland) 2010 {“tha 2010 Regulalions”}) that a
petroleum licence application should be complelad on an approved form and should contain the information
required by Schedule 1 to those Regulations (as substituted by regulation 2(5) ol, and the Schadulg to, the 2010

Regulalions).

Apari from the abligation to compleie in full this application form, must also provide a
completed Appendix A lorm. This inlormation will be used lo assess an applicant’s [inanclal viability and

capabllily to complele the work programme submitted.

Applicants must also submit as par ol their application, Appendix B ~ Parls B1, B2 and B5 should be completed
using the specifled forms, whereas the applicant has discration as {o how to submit the information required fo

fulfil the raquiraments of Parls B3 and B4.

An Appendix C form should also be Inciuded as part of the application in order o demonsirale the applicant’s
awareness ol envimnmental Issues and regulalory raquiremsnis. The applicant has discralion regarding the

conlent af Appendix C.

Data Protection Act 1988 Conlact dalalis, including Individuals' names and email addresses, wiil be held and used by
DETI in communicallons relaling o the appiication and o any Licence issued as a result ol it. In the case of successful
applications lhis information will be made publicly avaitable by DETI, and this will includa publishing conlact dalails on is
wabsita, DETI will also usae the infarmalien o answer quaries from companles or individuals wishing to confacl the applicant.
Anyons who wishes 10 objecl lo any of these uses should make clear their objaclions, and the grounds for them, in thalr

application.
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Tamboran Resources UK
Fnergy for Northern [reland

Tamboran Resources {UK) Limited
27 Francas Sirest

Newtownards

Co. Down BT23 7TDW

Company Number: NIS05039

9% Sapiembar 2016

Minarals and Patroleum Unit
Daparimant of the Economy
Room 9

Dundonald House

Upper Nawtownards Road
Balfast

BT4 35B

Daar SirMadam,

Tambomn Rescurces (UK) Limited spplication for & Patroleum Licence under the
Patroleum Production Act (Northem lrsland) 1984

Please find enclosad tha documaniation that makss up the above applicalion and a chequs
for the application fea.

Tamboran Resources (L) Limited

4]
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Executive Summary

1.

2.

The application Is in respact of exploration only. it is based on an area of approximately 608 sq.
km in south west County Fermanagh. It follows Licence PL2-10 praviously held by the Compan

Review proceedings. Unlfike Licence PL2-10,
this application does not include any part of Lower Lough Ermne.

The first stage of the licence application is a proposal to drill a single conventional borehole at &
site of approximately 1 hectare in slze. The borehole will be about 1,500 metres deap with the sole
purpose of establishing the rock sequence and collecling rock samples (core). The Bundoran
Formation is the main target, which includes sandstone (Dowra Sandstone) near the base thatis a

potential canventional gas reservoir.

The rock samples mentioned above will be taken for laboratory analysis and will determine the
direction of the second stage of the licence progmmme. Al the end of the firs! stage above a
decision will be taken eilher to drop the licence or to proceed. The Company anticipates
proceeding to the second stage and understands that further drilling will require planning
permission, following a full planning application that will include an Environmental impact
Assaessmenl. It could decide only to carry out further investigation of the conventional target of the
sandstone within the Bundoran Formation or, additionally, to look at the shale {known as an
unconventional target) within the formation. A programme for each of these target prospects is

detalled.

The applicalion describes similar natural gas operations alsewhera in the world. It makes the point
that these sources of nalural gas have substantlally reduced carbon dioxide emissions in those
countries whera these operations are being caried oul. This has significantly reduced energy
prices and lad to an industrial ravival in those countries.

The past history of petroleum and gas exploration in the region is also described. it shows that
County Fermanagh holds real prospects for significant quantities of natural gas, especially throught
eh application of new exiraction techniques. The presen! application demonstrates that the
Company has the compelence, resources and technical capacity to undertake the relevant
exploration work. After the work under this licence has been successiuliy complsted, a decision on
whether to proceed to the extraction of natural gas would be taken. That, howaver, will require a
praduction licence, be subject to the full rigours of the planning system and is several years away.

As at the time of this application, the Company believes that recovery of up to three times the gas
reserves as assessed in 2012 (PL2-10 Licence report) is now possible. In real terms, this would
mean a natural gas supply and energy security for Northern Ireland lasting untll the end of this
century. The reserves could be worth in excess of £20 billion, would lower present carbon
emissions, yield billions of pounds in tax revenues and investment and millions of pounds in rates
payments, creating around 3000 long-term jobs (directly and indireclly) in greater County

Fermanagh and Northern Ireland,

The Company is locally based. [t has experience in the licence area and has been approached with
offers of suitable land for exploration. It has already invested in excess of £3 million locally and is
committed to using local businesses, suppliers and workers as far as possible. It plans to create a
substantial and generous Community Invesiment Fund, The Company team has significant
experience of community and stakeholder relations and intends 1o implement a full communications
plan, supported by a local engagement team ready to be mobilised on the ground to ensure that
local people are fully informed about all aspecls of the work. The Company will strongly promole
the real economic, environmental and social benelits of natural gas and fully expects to be able to
satisfy all reasonable people that the work will be carried out safely, to the highest professional

standards and to the benefit of everyone.

5
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8. The Gompany asks the Department to note that the former Minister of the Environment, Mark H.
Durkan MLA, was asked the followlng quastion in rasponse {o his publication of the Strategic
Planning Policy Statament (SPPS) on 28 September 2015:

“To ask the Minister of the Environment whether the presumption against the extraction of
uncanventional hydrocarons in the Strategic Planning Policy Statermnent, is in relation ta the
extraclion phase only and not the exploration phase.” AQW 50998/11-16

it is noted that on 11" December 2015 the Ministar stated categorically in a written response that:

‘the SPPS does not refer to the exploration of unconventional hydrocarbon extraction”.

6|
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Part 3 Area applied for

Applicants are reminded that they are obliged to submit as part of their application
an Ordnance Survey map on a scale of 1:50,000, or such other map as the
Department may allow upon which the boundaries of the area in relation 1o which a
licence is sought are clearly delineated.

Description The area lies in County Fermanagh to the southwest of Lower
and Upper Lough Eme; a large part of the region is commonly
termed the Fermanagh Highlands, it terminates south-
westwards at the border with the Republic of Ireland. 1:50,000
scale maps appendad. The area lies within the northemn part of

the Lough Allen Basin so Is termed Lough Allen Basin North.
Area (km?) Approximately 608 sq km {150,240 acres)

Irish Grid Co-ordinates | From the border batween Northern Ireland and the Republic of
of area perimeter Ireland at (392805800 take a straight line east to H10005800,
then a straight line southeast to H34001940 where the line
meets the national border. Follow the nationa! border west-
northwest to the starling point G92805800 whare the perimeter
is completed.

[G92805800 (o M10005800 to H34001240, border back to first
reference point.)

Comments/notes

Past research by the Company under licence PL2-10 has shown that some areas within the
Fermanagh region are more prospective than others, so this licence application madifies the arsa
requested for licensing. However, the work has not, so far, been able to continua to the stage where

gre Is ce about the size of al gas resource. The purpose of this ficence application,
is to allow the size of the gas resource lo be estimatad
a much higher lavel of certainty than has been possible to date.

This will involve drilling at only one ar two sitas within the applicationarea, each site to be about 1 to 2
hectares in size. The first borehcle, lo a total depth of between 1,000 and 1,500 melres, will be for rack
cora coflaction only. The Company expects that permiited development righis will apply. Continuation
of the project depends on the result of that drilling. It Is expected that the dala will justify going to a
second phase of drilling when the levels with gas wil! be tested. The test holas will require full planning
consent and this will only be applied for after further socio-environmenial monitoring/impact
assessment studies have bean carried out.

The Company has developed a robust and comprehensive communications, public information and
stakeholder engagement plan. It Is committed to working at all times o, or exceeding, best industry
and regulatory practice. It has shown in the previous licence work that it will operate closely with all

interested parties.

9]
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The Company, in addition to sensitive and confidential financial data, has included in the appendices
sclentific data that must for commaercial reasons, respectfully, also be held strictly confidential.

It Is noted that the project will be managed direclly by the Company’s Chief Executive Officer who will
be supported by a wider managemant team based in Belfast and Dublin. It Is proposed that offices will
be taken In County Fermanagh 1o assist with community and staksholder engagement.

The selaclion of a slte/s for drilling has not yat bean finalisad but the Company has been approached
by a significant number of landowners in the licence area who are interesled in working with the
Company. There are several viable slte options which meet the requiremenis of geology, access and

minimal impact on the landscape, environment and pecple.

To date, the Company has spent over £3 million locally. It is committed to working with local people,
organisations and businesses. It has supporied local firms involved with security and installation,
construction, transporiation, hospitality and legal, communications, accountancy and insurance service

providers,

The Company recognises thatl a small but vocal minority opposes exploration. It belleves many of the
concems are due to misinformation and / or misunderstanding of the facls - with some following an
agenda of being against the use of any hydrocarbons in the energy mix and soms seeking to exploit
concemns of others. It means that investmant in a comprehensive awareness raising and information
communlications programme is required. The Company Is fully committed to funding and implementing

an extensive stakeholder engagement campaign.

A fulf communications overview and presentetion can be made available 1o DIE on a confidential basis
on regquest,

This will cover a full, integrated communications approach that will include appointment of local
Community Liaison Officers; establishing working groups to reprasent the interesled local communities
and bodies; community informalion engagements; opinion polling and surveying; and arranging visits
lo places where shale natural gas sites are operating, all of which would reflect and be focused upon

County Fermanagh.

The Company will communicate its plans proactively, positively and cisarly to all key audiences. It will
be a good and responsible long-term neighbour, employer and inveslor to the people of Fermanagh

and Northern lreland.

Since the discussion about the potential exploration for shale gas commanced in 2011, the shale gas
industry has been exploring for and extracting natural gas from wells — safely — in the United Slates
and elsewhere. This has provided significant social, environmantal and economic benefils.

The Company is confident that rational, reasonable people fooking at the facts and the opporiunities
will canclude that, based on the evidence of safe working operations around the world, that natural
shale gas exploration In County Fermanagh should proceed, subject to the Company meeting all
applicable environmental requirements and regulation.

In the long term, this project has the potential to transform Northem lreland’s economy, create
thousands of local jobs, assist the alling manufacturing sector through cutting energy costs and secure

energy supplies for generations.

The Company believes it is criticel that the people and Government of Northern Ireland are given the
opportunily to know whether or not natural gas, capable of being extracted in commaercial quantities, Is
in place A rational and informed dacision about future operations, based on the facls, can then be

made.

10}
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amboran Resources (UK) Limited

a7 Street, Newtownards, Co. Down, Northemn Iraland,
BT23 7DW.
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A duly authorised officer from each of the applicants listed in Part 2 must approve the
information given in this form.

| hereby declare that the information given in this application is correct:

Tamboran - 18% Seplember
Resources (UK) - 2016

Limited
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Appendix A: Financlal Capacity
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Tambaoran Resourcas {UK) Limited
Northern Irefand

NI805038
37 Frances Sireet, Newlownards, Co Down, Northern Ireland, BT23 70W

27 Frances Sireet, Newlownards, Co Down, Norlhern freland, BT23 70W

Temporary Office al - 27 Frances Sireel, Newlownards, Co Down, Northem
ireland, BT23 7DW.

The company Inlends lc eslablish a main opearations olfice in Counly Fermanagh
following the award of this licence,

Temporary Office at - 27 Frances Sirest, Newlownards, Co Down, Northern
Iraland, BT23 7OW.

The company Intends lo establish a maln operalions office in Counly Fermanagh
following the award of (his licenca.
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TAMBORAN RESOURCES (UK) Limited
Organisational Chart

Spinnar Directors:

€O Tamboran Kesources {UK) Ltd. Directors:

o ern Ireland)
Consultants:

Consulting companies.

[ ]
. mr !!n!w!l. lo!!em |ra!nd and Ireland (Communications and Engagement

* Approved Drilling Contractors (lo be appointed when appropriate)

Tumburan Restoucces (UK) Limited: company number 605039
Registened uddress: 27 Franees Sireet, Newtonards, Ca, Down, Northem Jreland BT23 7DW



Commerclal In Confidencs ‘@
Tambaran Resources UK

Part A2 Financial Capacity Questionnaire

1. CAPITAL AUTHORISED AND ISSUED

Class of capital Amount atuthorised Amount issued Voting rights of each class

Ordinary Share Capital §00,002 500,002 Full voting

2. ALL HOLDINGS OF NOT LESS THAN 5% IN NUMBER OR VALUE OF ANY CLASS OF CAPITAL THAT
HAS BEEN ISSUED BY THE APPLICANT

Name of holder or names of joint Natianality of Ctass of holding Amournit
halders, in full holder({s}

— N TR

3. ALL CAPITAL ISSUED TO BEARER

Class of capital Total amount issuet Amount issued to bearer

4. OBLIGATIONS / LIABILITIES

ltem Amount £

Sharehclders' funds (net assets) 108,000
Atwhat date? B September 2016

Deduct:
UK Capital Cemmitments as ilemised in Part 2 Below ZERO

Non-UK Capital Commitments as itemised in Pan 3 Below ZERO

Contngernt Fabilties not included in the balance sheet ar ZERO
Capial Commitments above

Total A: 108.000

All loans provided by the Company's previous parant am_l
have heen waived and written off as part of

the terms agreed with Il N to acquire TRUK,

All future funding of the Company’s activities will be through
advancas fro with funding mada
available from ils strategic funding partnar for the further phases of
Q1: i Tetal A s necative, what assurances are available the proposed 5 year work programme, subject to the resulis of lhe
1 thet future: selvency 15'”,:) annfeant? I initial phase work programme and agreement with DIE on the

Git e ure seiventy ol he appicant: terms applicable to subsequent phases of the Licence work
programme.

TRUK therefore continues o have committed financial backing to

continue its activities and the Directors are preparing all financial
stalements of the Company on the going concem basis.

To calculate Total B, deduct the applicant’'s share of all exploration expenditure {capital or revenue} arising from the

sum of all current UK licence applications from Total A, giving details of expenditure of each application on a separate
Expenditure Profile (Part 4 below)

Total B: (£29.9 Million)

18|Page
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The commitments sacured bm from iis
strategic funkling partner in favour of its sul ary, 1RUK, will
ensura the full capital funding of the projact. See attached letier
Q2: If Total B is negative, how does the applicant m’;‘igafzr:::gﬁzcﬁ:f;ﬂg:g?rmc::fg:g;geéhseya;::]:l::::‘w of

propose to fund its share of the expenditure arising
from the sum of all applications submitited in this programme.

current period?
Further details of this funding arrangement and the future funding
of the company / project will be discussad as deemed necessary

with the Daiartmant ona shictli confidential basir

To calculate Total C, deduct the balance of exploration expenditure arising from the sum of the joint and several
liabilities incurred from all current applications from Total B (giving details of expenditure of each application cn a

separate sheet).
Total C: (£29.2 Million)

. - : - Tamboran Resources (UK) Limited is applying for 2 100% Interest
Q3: If Total C is negative, how does the applicant in the ficence.

propase to meet the sum of the joint and several
liabilities that could arise from all current applications? Saa answers to Q1 and Q2 abave.
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NIL NIL NIL NIL NIL
Total

Total
£million

NIL
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1.75

8.50
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Tamboran Resources (UK) Limiled

Approximately 508 sq km In southwest Counly Fermanagh as pracisely
delalled in Pari 3 of this applicalion

None

1.75
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Appendix B: Technical Information Form
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Contents

B1: Lead/Prospect Summary Sheet
B2: Work Programme Summary Sheet

B3: Supporting Technical [nformation

Introduction; The wotld-wide signlficance of uncenventional gas and oll
production and its relevance to Northern Ireland and Ireland; UK & Iretand
oll and gas production and consumption; sclence and engineering of
unconventional sources; environmental aspects

Data used and conclusions; The North Lough Allen Basin unconventional

gas potential. Stratigraphic setting; hydrocarbon shows; geophysics
Bundoran Shale characteristlcs; Dowra Sandstone characteristics;

original gas In place and estimates

Proposed exploration activitles, timetable and budgst; Phases 1 to 4 over

a §-year period

B84: Operator competence and technical capacity

B5: Declaration

28| ¢
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Part B1

Southwast Lough Allen Basin North play
Farmanagh

Nalural  Pari of a substantial
gas from Carbonlferous age basin
shaleand th shale and sandstune
sandslons ormations some hundreds
f metres thick. The maln
lead is the Bundoran Shale
Formation which includes

i

Tambaran Resources UK
Foagy b Noteraint t

The play Is ready for drilling following
rasearch carrled out by Tambaran
Resources Ltd/ Tamboran Resources
(UK) Ltd under the terms of DETI
Petroleum Licence PL2-10. Initially rock
samples need lo be collected from the
Bundoran Shals by drilling a single

he Dowra Sandstons near

borehole In a desp part of tha basin. They

ts bassa. require tesling for a range of properiles
including total organic content and
racluring potential. This Is key to deciding
ether to apply for permission to test for
nalural gas, {he poteniial second stage of
he exploralion.
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SCHEMATIC CROSS SECTION

Tight sandstones were the

LHBR o o Belse wewh
pravious axploration targets

st wate b4 4

[ ]
3

Minlmum 500m
Depth Requirement

The Bundoran Shala and
Dowra Sandstone are our gas
exploration targats

R
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Part B2

One exploration hole to
mirimum 1,000 m drilled
fo top of the limestone
formalion below the
shale. Core samples and
geophysics

i

Tamboran Resources UK
Je e n bt 0 b

Results good from first
borehole then at least 2 wells,
each minimum depth 1000m
to fully penelrate the Bundoran
Shale Farmation. Test one in
vertical and then others lo
have laterals for testing.

To ba decided according lo
slte of the drill pad, Unceriain
If necessary at this stage

50 sq km around the selected
drill site. To be shot after the
Drill or Drop decision Is taken

This has been earried out by
the Company under DETI
licence PL2-10 and the
Company has the resulls

Environmental studies,
including geochemical work,
have been carrled out by the
Company under DETI licence
PL2-10

Sae altached shest

32|p
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See also Appendix B4
(Operator competence and
lechnical ability)

Number and technical compatence of staff to undariake the work programme {including
relevant technical qualifications held by the staff and details of training undertaken in the

past 3 years)

There ere five stalf named In lhis application and their full currictdum vilae are given. All hold
relevanl advanced degrees and professional qualifications. This applles equally lo a larger
number of experts of the companies whe will be contracled o carry out key aspecls of the work

programme.
It should be nolted that the team Includas two of Northem lreland’s leading geologisis, one
having completed a doctorale on the subject of black shales and wilh experience In
conservalion having a degree that includes zoology and bean on the Council for Nalure
Conservation & the Countryside for some years. The designations that {eam members hold
such as Chartered Geologist, European Geologist and Charlered Engineer show a profassiona
standard thal has lo be malintalned by conlinuing professional devalopment through praclica
experience, allendance at eppropriale workshops and approved conferencas. Other
professional designations, apari from research degraes, will ba seen in slaff CV's. They include
APEGGA, MCIMM, MPelSoc, MIAEG. FSEG, MIMMM as well as there being a qualified lawyer

and accountant.

Our overseas named stalf have contlinued their professional development within the pelroleum
(parlicularly natural gas) induslty by the praclical application of their skills, professiona
workshops and allachment to univarsily deparimenls.

The necessary experlise/lechnical capacily Is available lo cover all aspecls of the
geology/geophysics of Northem lreland, geology/geophysics/geachemlslry of international shale
gas baslins, techniques for esfimaling quanlity/quality of gas, drilling, the environment and
health and safety. There is experiise and prior experienca in managing both the ressarch
programme and tha drilling.

In the last 3 years slaff have altended compuler skills training, media (raining, Health & Safely
managemant iraining. Stalf altended many conferences, and some of the workshops atlached
io them, as well as the meatings themselves at Shale UK in London, UK Shale Gas Summil
Shale World UK. All are designated leaming experiencas aparl from giving other advanlages
Local meslings held in Belfasl and Dublin such as Enginears lreland and Energy Ireland, are
also conslderad significanl.

The drilling team assembled by TRUK In order to complele the first stage of Licence PL10-2 in
summer 2014 was inlarviewed by DETI officlals and in our opinion demonstrated the high
quallly and professionalism demanded by TRUK. The driling company is a UK leader in lhe
industry and was chosen over compslitors from the UK and lreland. Tha same high slandards

will ba demandad for this licence work and as will the appropriale professional and lechnical
qualifications. The same Is lrue o staff who have been used for the past 4

years o prepare and act on the siringsnl environmenlal raguirements of licensing. The
Depariment knows thess experts and Il is planned that they will also operate on this licence.

Work on the last licence involve and
These era leaders In the shals gas Induslry and similar experlise will ba applied (o the current

application allhough UK/iish companles will be asked to compele for the wark and all else
being equal witi be favourad.

Very imporiant is communily relationshipsfoutreach and this will be guided by the leam at
Waber Shandwick, Belfast; well known io {he depariment.

B|Pa ¢
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APPENDIX B3 — Supporting Tachnical Information

Introduction
Tha applicalion follows on from DETI Licence PL2-10 which was granied on 1% April 2011 t
Tamboran Resourcss Lid, basad In Sydney Ausiralia The licence was formally assigned lo
Tamboran Resourcas (UK) Lid in July 2014. This licence application benefils from the work
camied oul by Temboran Resources Lid since April 2011, That included a rsassessmant of a
past drilling In the area, including reanalysing ee ecled conserved rock samples from several o
the boreholes. The geclogy and geophysics previously carrled out was alse reassessed, wilh
the latier being reworked using the most modem tachniques. A 3D madal of the ground beneath
the licence area was daveloped. The work was carded oul by Tamboran
geologisls/geophysicisls with conlracted Input from US companias

and The resulls indicated an area favourable for shale gas
developmenl.

Below is @ summary and contexl of unconventional exploration and production in North
Amarica. This Is critical to undersiand and appreciate the value that this relalively new source o
energy and the melhodology of exploration, If successful, will bring lo the country and

communilles involved.

The Significance of Unconvenlional Gas and Oll Production and its Relevance fo
Narthern Ireland snd Ireland

Tha Shals Gas Revolution

Shale ges and shale oll produclion represent perhaps lhe most imporiant advances in
geosciences since the Plale Teclonics Theory. The fact that commercial quaniilies of nalural
gas and oll can be produced from nano-darcy rack Is iruly stariiing. It Is & great achievement for
geosclence and pelroleum enginearing ke no other.

As a resull, the USA is now lhe largest nalural gas producer In the World (ahsad of Russia and
Canada) al 74 bel/d (July 2014 EIA dala), thanks lo the shale gas revolution thal was ploneered
by the lale Gearge Milchel in 1981. Shale gas production Is 36 bef/d (26 limes fargar than lhe
enlire UK gas productiont). Shale gas represents 49% of lolal US gas production (EIA, 2015,
Figura 1). In 2005, shale gas share of total produclion was a mers 3%! Produclion comes from
several large basins across the conlinenlal USA (Figure 2), dus fo the presence of historic

conventional produclion In many of these basins.
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Figure 2

The US Is the largest natural gas consumer at 74 beffd. The US is now virtually self-sufficlent in
terms of gas consumplion from domestic production. Thus, many LNG projects are underway
for export of the surplus gas o the Workd markels. Many of lhese projecls were originally
designed as import facliity of natural gas lo the US| Without fhis revolution the US will be
imporiing about half of whal it needs annually at a much higher cost!

The impact of the shale gas revolution on the domestic gas price Is also dramalic. Curranlly, the
USA population enjoys a slable and low gas price (about 3.5 dallars per Mcf). The gas price
was much higher 10 years ago and reached 14 or 16 dollars at pesk consumption period
through the winter months. Worldwide, countries and companles are exploring for shale gas and
tight gas Itks never before In order lo lry 1o emulate the Norlh America's success story. Of the
top 20 gas fields in the World, five are shale gas fislds irom the US| These are the Marcellus,
Haynesville, Barnsli, Fayetievilie and Ulica shales (Chesapeake Energy, 2012).
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Unconventional Shale Olf and Tight Olf Production frawa b Neath bt

The second phese of the shale gas revolulion starled around 2008. The gecloglsts and
anglnaers Involved in the exploration and exploilation of shale gas in North America slarisd
exparimenting with production of oil end condensale from these light formalions using similar
melhodalogles to those thal made the shale gas a success story; namely horizonlal drilling and
hydraulic fracluring. The resulls were amazing! From Bamelt to Eagle Ford, Bakksn and
Parmian Basin, a naw wave of oil and condansale slarted being praduced al an ever-incraasing
rate. As a resull and in & very shorl time frame, the USA also became the largesi crude oll
producer (12.3 Million bbl/d) ahead of Saudi Arabia (11.7 Million bbVd) and Russia (10.8 Million
bbl/d). The shale oil and tight oll production Is 3.6 Million bbld (July 2014) a 32 % of folal
domestic crude oil praduction. This Is the resull of lhe second shale revolution thal was
exponentially accelerated after 2009 (see Figura 1). The USA is the largest crude ol consumer
al 18 Milllon bbl a day ahead of China (10.3 Million bbl/d} and Japan (4.4 Million bbi/d). This

production Is 65% of tolal consumplion and Is growing.

Figure 2 shows the major unconvenlional producing basins In Norih America. Many basins
infegrated Infra-slructure and markels ss well as Innovalion cenlres and dala dissemination
among olher faclors, contribulad positively to tha phenomenal Increase in production of ol and
gas In the USA and made it less reliant on importing oll and gas from abroad.

UK and Ireland Oil and Gas Preduction and Consumptian

In 2013, the UK producad 801,000 bbl/d and consumed 1,608,000 bbl/d. The UK tmporiad 53%
of lts dafly usa of oll. As for naturat gas, the UK produced 1.4 Tcl in 2013 and consumed 2.7
Tel. A net import of 1.4 Tcf or 52% of its needs (EIA websile, accassed 2015). The Repubiic of
treland has no indigenous crude oll production and lhus Imporis 100% of lis needs (142,000
bbl/d, in 2013). The country producad 12.2 bef of nalural gas in 2013 and consumed 168.5 bcf
in the same year. An Imporl dependency of about 82%. (EIA webslle, 2015 and OECD/EIA
2014). Clearly, any Increase in (he indigenous oil and gas produciion in tha two counlras will
be of great benefit lo the societles and economies of the wo counlrles. The exploration and
production of unconventional oll and gas offers such an opportunlly. The presance ol good
nalural gas Infrasiructure In Norihern treland and the Republic of Ireland will help In the

markeling of any produced ges in the fulura,

The Sclence and Englneering of Unconventional Resources (shale gasfoil and tight
gas/aif): How does it work?

The essence of the unconventional revolution Is the bedrock understanding thal large amounls
of oll and gas are present in relalively thick formations with vary lUght or very low parmeabillty.
By conlrast convantiona! oil and gas flelds have enough permeability and pressure (o enable ol
and gas 1o flow to the welibore wilh liitle assislance. In (he case of unconvenlional raservolrs
the lack of parmeablilly Is the key challenge. Thus, lo overcome thal challenge years of
innovation resulted in introducing arlificlal permeability inlo the rocks by means of incraasing the
surface area In conlact wilh the wellbore. This is accomplished by a combination of harizonlal
drilling and hydraulic fracluring. Without lhese two essenlial technologles, the shale gas/oll
production will nol wark. Shala and tight sand rocks have permeability values in the order of 10
milllon times less than that of a typical or a conventional reservair. Figure 3 illusirates the range
of permaabilily values and the comparison betwesn conventional and unconventional reservolr

values.
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Flgure 3 Permeablilly lerminology. The unconventional rocks are extremely light. Parmaeability
in shale Is about 10 miflion times smaller lhan the average conventional raservolr permaabiiity!

(Modified by B. Fara] alter DOE, 2007).

As a resull of the very low malrix permaability, the produclion decline curves are very sleep as
shown in Figure 4. Shala gas and oll wells are characterised by slesp decline. Batween 50%
and 70% of production rate declines in ihe first iwo years of praduction. As a result, 50% lo 90%
of EUR (Esfimated Ullimate Recovery) is preduced In the firsl two lo thrae years, providing a
much-needed cash flow lo conlinue exploring and producing. Figure 5 shows an example of
Soulhwaslern Energy well design evolution over a period of Iwo years. il was able {o increase
ihe laleral length from about 1200 ft o 3700 fI. After slimulation, the IP of the wells increased
from aboul 2 MMcf/d to 3.9 MMcf/d and was able to do that with minor Increase of cost,
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Figure 4: Typical decline rale from the light oll play of the Bakken Play. Oll produclion exhlblls
evan more sleep decline rale that gas wells (Rlipziwww.psakollproof.com/searchflabsl/Bakken).
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Flgure §: An exampls of lhe Innovalion in shale gas wall design. Southwaslesn Energy was
able to Increase the laleral langth from about 1200 ft {o 3700 fi. Afier stimulation, the IP of the
wells increased from about 2 MMef/d lo 3.9 MMci/d and

Environmental Aspects of Shale Gas and Oll Wells Production

Figure 6 shows the measures taken and regulated by the ol industry for many decades now o
protect groundwaler from contamination. Threa layars of steel casings cemented logether
prolact the groundwater from conlact with the drilling, fraccing or production operalions during
the life of the wall. Groundwater Is safe. Hundreds of lhousands of wells have been drilled in
Norlh America this way and it Is the best way lo enginser prolaction of our valuable

groundwaler resources.

d3 Fam ceniat o

Caieng 1) g ¥0led  tla anwlos

Havture Hudtng thy Cagle Furd frmaiben throwh swvral Tabruntsl
stager Madepth ol rha Eagle Terd lownation, as can ba séen,
eaturrd that ihe 0wt f 13 Rt alfpcied

Flgura &

52|



In addiiion, Fisher and Warpinksi, 2011 in an SPE sludy of shale frac helght refalive
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lo aquifers locations, demonslraled he great dislances Involved belween the shale snd lhe
aquifers locatlons. Flgure 7 shows cne exampla In the paper from the Marcslius shale. This
showed a Irac helght of between 5000 fi 1o BOOO {t below the aquifers. The study showed there
was no risk of the fracs reaching anywhere close lo the aquifers as a rasult of fracturing shale

below tha ground,
Frac Halght Growth Data from US Shale Plays
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Flgure 7

Anolher Important aspecl of increased gas production, which resulted in cheaper gas In the US,
is the use of natural gas in powsr generalion inslead of coal, which has more CO, emission
than gas per unit of elsclrcity generaled. Figure 8 is a graph showing significant decreases in
CO, emisslon as a result {about 0.5 Million melric ton per year) (EIA websile, 2013).
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Conclusion

Shale gas end shale ofl offer 2 new source of enargy that unlil a few ysars ago we did nol even
knaw il was possible lo produce, This new innovation of exiracling oil and gas {rom virdually
impermeable rocks intraduces a paradigm shift in the science of geology and petroieum

englneering.

The new source of energy has greally benefiled North American domestic markets and the
expecialion is thal this succass will ba replicaled in other paris of the World, Given the proven
economic benefils thal nalural gas from shale has deiiverad elsewhere In the world, our

objective is for Northem lraland and the Republic of Ireland fo receive the banefils from this
polentially significant anargy source. In addilion, (his will provide concomiianl advanlages {o lhe

local exchequer and economy.

Natural ges from shale has the potentlal to daliver long lerm energy sacurlly for the entire Istand
of Irsland. We also nole the support by the UK govarnmant for shale gas exploration and the
posilive findings from the USEPA raporl. This has {he polential {o be one of the fargest and
most economically significant projects in Narthern Iratand's hislory.
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POSTSCRIPT to Appendix B

The application Is for nalural gas sarly slage exploration in Northern Ireland. Tha purpose of
the exploration Is {o detsrmine detalis of the potentlsl hydrocarbons within the shale rocks,
something never altempled before in this country. Accordingly there are a grealer number of
uncerialnlies than usual thal nesd o be resclved by the exploralion. Forecaslts/estimales
without delailed drilllng data of our own have lo be based on comparisan wilh
exploration/produclion from similar racks in North America.

it should be noled ihat In lhe last couple of years fechnological advances maan Lhe
percentage of nalural gas relrieved from shale has more than doubled, if not lripled. Also the
wall life has besn exlended, Well pad numbers and drilling cosls have been considerably
reducad. Techniques In the procass of hydraullc fracturing/well conslruclion have also

advancad.

The background we give in this appendix is simiiar lo that given in Licence PL2-10 although
lhe work programme proposed Is different. The laller bensfits from previous experience but
the background and gas velums projaciions In County Fermanagh, as mentioned above, are
subjac! lo unceriaintiss and varlables that are the very reason for (ha exploralion and rock
analysis. Accordingly we do not consider il helpful lo try lo make new eslimales but repeal
those glven by an independent appralsal of the Tamboran Resources Pty Ltd conclusions
(Competan| Persons Report bb Despile tha fact the ficence
area applied for in this new application Is a bil smaller the potenlial gas resource Is we
consider probably similar. The following Is noted for possible discussion when tha licenca
applicatlon Is beling considered:

Given a geclaglcal sequence thal includes thick sealing shales high above {he Bundoran
Shale, the depth of detailed exploralion will exiend down from 600 m (nearly 2000 It.) with
the initfal rock sampla borahola golng to about 1,500 m {nearly 5,000 fl.).

Part of the exploration programme after Lhe drlli or drap decision (probably [n the third year)
will be 1o further examine ihe faulting In the licence area. Faulling Is gensrally lass
pronounced than further north. Thare are iwo main sets of faults; normal faulls that are on
the line of anclent struclures {Caladonian) and that were reaclivated in lale Palaeogene
time, end small sirike-slip faulls caused by comprassive forces in Eocene to Miocene lime.
Detalled 3-D selsmic studies will show their precise nature which Is unlikely fo be deleterious

to the projecl.

Pasi salsmic records show the Hcence area Is leclonically relatively stabla comparad with
Britain. This Is a very posilive faclor. No significant earth tremors have been recorded in the
pasi and cerlainly none al the level of the English midlands. It indicates the rocks are under
litls or no lension and will not be vulnerable io drilling aclivilias.

We do not go inlo details of the methods used to lesl for nalural gas because that will not be
happening unlil afler a drill or drop declsion In the third year whan full planning permission
will be required 1o tesl. Suffice lo say the company has explained publicly on many
occasions the lechniques it plans to use and that they will incorporate all Indusiry
safeguards/government requirements. It is confidenl that if an economically viable resourca
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Is prasent it can be exlraclad entirely lo the bensfit of Northern Ireland and
tha local communily.
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Appendix B4 - Operator competenca and technical capacity

The Company will have in place, apart from those named In this application (Appendix B2)
a leam thal Includes financial and legal slaff. The technical expsris (lislad elsewhers) hold
relevant degrees and professional qualifications (such as chartered stalus) which require
confinual professional development. All are encouraged lo kaep abreast of the most recent

davelopments In tha business.

In addition to the siaff named in this licence application there will be more working for lls
consuitants. it wil be seen that tha named staff are all highly qualified in amas mlavant lo
shale gas aexploralion bath locally and Internafionally.

Every member of Tamboran Resourcas (UK) Limited and ils consullants wiil be respansible
for HSE awareness and adherance, The HSE programma will be overseen by our
Engineering & Operations Manageﬂ/aloped. implemenled, audiled and
improved by ouwr HSE consuliants, Tamboran has developed its own
internal HSE management system ihat has been followed by TRUK and is UK compliant. It

is designed {o ensure the service providers have existing HSE syslems that are spetific to
their experlise, are up lo dals, aclively adherad fo and that those systems comply wilh

axisting regulation.

Envirenmental and regulatory services are provided b:

-ls a leading environmental consullancy and lruly internallonal with 77 oflices across
Europe, North America, Asla Pacilic and Africa operalss throughout freland and
Northem Ireland. il is rot only able to assisl with Kenlificalion of regulatory and
environmentlal raquirements, bul also design and provide the moniloring and follaw up work
lo snsura complianca. The ragulatory side of wark and preliminary environmenlal
work such as scoping and fleld studles will be overseen bmraﬂon of the
environmanlal raquirements for the field operalions will be overseen b and audiled
by the HSE manages/consullant for a record of performance and lo ensure early
compliance.

The Drlling & Completions company will provide drillng and well relaled project
managemeant services. Specilically well design, pracurement of supplies, lender, raview and
award of conlractor servicas, logistics planning and executlon, inspection personnel, and
ongoing enginsering support/change management during driliing or complation operalions.
The company will probably be that awarded the conlract for drilling In Kcence PL2-10
allhough the work will go oul to competilive lander with the chosen company belng the best
for the Job — nol necessarily the lowest price. In 2014 the consullants which Tamboran
utilised look the drilling location to drill-ready status. )l was a UK based cornpany and highly
qualified having worked with many UK based ol and gas projecls in racant years.

Tamboran Rescurces (UK) Lid was extremely pleased wilh the performance of the drilling
company and the professional manner demanslrated by all contraclors and personnel
Involved wilh Licenca PL2-10. This also included all the non- selentific servica providars
such as PR/Communicallons {(Webar Shandwick) and securily.

791



i

r;mlbur'an‘f!csnm:::: UK
agagy G et e 30 !
Following the "dry-run" in summer 2014 the company is confident In the

seleclion and use of these conlraclors ence agalin for fulure work. It has lo emphasise fis
unlque experfence In operating in Counly Fermanagh (sinca April 2011), including holding
public meetings, communicaling with local counclls and people, and operaling with all he
regulalory authorities. It Is pleased lo be able {o continue working with the Intsrnalional
profassionals al Weber Shandwick In Northem lreland, Republic of Ireland and throughout

the UK.

Commercial in Conflidance
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Two statements are provided: The Health & Safety Policy and The Environmantai Palicy.
Previous verslans of these slatements are being updaled so the current versions have the stalus of
drafl poiicy stalements, Final versions are not expected to vary significanlly from the original versions

and will be forwarded on as soon as they are avallable.

1. Health and Safety Policy

Tamboran Resources (UK) Limiled is commilied to achigving a high standard of health and safety
peiformance for ils employeas, conlractors, servica providers, vislitors and affecled communities
involved in, or Impacled by, ils operalions and work aclivilies.

Tamboran Resources (UK) Limited will:

Creale, implement and maintain a Health, Safely and Environment Management Syslem to prevent
Injury or ill health to employees and others alfectad by the underiaking

Ensure conlinuous improvement of the Health Safely and Environment Management System
through the auditing process, consuiltation with its employees and regular reparling of performance

in the management review process
Seek avery reasonable means and required resources to provide a safe work environment for all

workers

Use practices and procedures that meal or exceed relevant health and safely stalulory and
regulalory requirements as well as recognised industry standards

« Encourage the active participation and support of ils employees In promaling and implementing an

effective safsly programme
« Sel and review objeclives and targels to achieve the alms of this policy and monilor performance

against the targets, revising them as required

Commit management and supeivisory personnel to have a direct responsibilily for ensuring that

these objeclives are met

s Create a cuiture of work where [t is understood that no task is too important thal time cannot be
taken to ensure the lask is performed safely

+ Facililate the recovery and return to work of any injured employee

Require all contraclors and service providers {o manage thelr heaith and safely using slandards

and practices in-line with this Palicy
Communicale this policy lo employees, conlractors and service providers by displaying it

prominently in Company premises and informing other stakeholders through publishing the policy
~———ounwabsitesamd In information literalore-specliicto therlocatlo
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2 Environmental Palicy

Tamboran Resourcas (UK} Limiled is commilled to minimising the impact of ils activities on the
environmen! while managing all operalions economically and efficiently.
Tamboran Resources (UK) Limiled wili;

Comply with applicable environmental legislation, industry slandards, and its own policies in order
{o prevent pollution and prevent unacceplable impacls on the Environment

Define stralegic objeclives and sel targels lo meel those objeclives, measure and monitor
performance end progress against largets, including revising targels where necessary 1o ensure
conlinual improvement in both managementl systems and environmental performance

Conduct a Management Revlew Meeting, aliended by top management, at regular intervals {(never
more than one year apart)

» Integrate enviranmental considerations inlo its planning process
Seek and Implement reasonable means to minimise resource usage and disturbance to

ecosyslems

Promplly piovide relevant information to all stakeholders affecled by Its operalions and (o be
responsive and sensilive lo legilimale stakaholder concerns

Idenlify and mitigate the adverse impacls of ils aperations on the environment in keeping with good
environmenlal and business praclices

Respond to environmental emergencies in @ prompl and efficient manner through the development
of appropriate response plans based on slignificant environmental aspecls

Ensure that its employees, contractors, service providers and site visitors are fully Infarmead of their
responsibliiies to comply with Company environmenltal management plans io protect the
environmenl while parforming thelr dulles

Inform all stakeholders of this policy and of any potential environmenlal impacts or controls thal

they must implemant ar which may affecl them

Both policies will be formally signed off as above and regularly reviewed.,
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