





"‘.The':p r_pcose ofth;sletter is _to co}nr fiimihatihe

:the eip]oratlon and potentlal deeélebment f this ; area

D& Minister van Econqmisbhé‘}zékén -

.. Directeur Energig ma; Kt (ALP/552‘

RE APPLICATIDN AREA OF NORTH FLEVDLAND

. MH prowgle
sof fi nance and npera’ucms regardmg

Limﬁ:ed is beth a shareholder in Cuadnlla and also a jcnr;' '

tventure
partner We own sumel Jf Cuadnlla and we are also a Jemt venture partner

with Cuadrulla in two unconvenﬂona! gas plays in'the UK recent[y l|censed taaur
joint venture by the Br;tlsh Gnvernment prawdmg fundmg to Cuadrilla

for these gas plays and witl consequently mcrease Its holdlngs in Cuadrilla.

mited | i1s ready to provide the financial support fo ensure that

Cuadrillais able to meet its financial obligations for the upcemmg work programmes
for Narth Flevuland aswell.

If you have any questmns please fee| free to send me an email to

speak'ta me by telephone at- direct} or
mobile #

Sincerely,

Director
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The area oullined oorresmnds to an area of about 852 km2 (210 524 aclas) wrth a penmeter
of 147,047 kms and in this application the area is referred to as the North Flevoland area.




R GEE e O

3

s = i

T,
¢

i
1

S i

i G SRl i
K [ B R

P
ey [t
§ T

ATTAGHMENT ll

_ Cuadnlla Corporate and Fmancial lnformation

Contents

I Corporate Information......
W Financial capacity........................

aeterans g

Il Cost gf"PrDPOSBHIquk Program.........,

ILAV.ii Funding For Years 3and4...................

Cuadnlla_ Resources Ltd

I__'on Nmth Flavoland

Page

IV Cuadrilla Gapaclty to Execute the Work Programme................£

LIV i F_u ding For Years 1 and 2.



el
v Vi
-y hios

| aver 5 persons)

.
3|
! .
TE e o .'
A,
J— : P

Notes & bout the Shareholders

(1) Iaformation aboul lhe Founding Di@ctor_s_
can be found in Aﬂachment III

(2). was founded in 1981 and isa 100% arnpluyae-owned mesimam
dealer with mure than 250 employees and Canadlan ofﬁces ln Vancouv r, Calgary and

ro lhe Tornnto Siock Exchange the TS)f Vénture_Exchange

Toronio_ -The ﬁrm isa mem ) j
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.has brought together o0 of he rtep indrvlduei Investers te purchase

. G asey Research has
" ve- average returns '

'-Feunded by Doug Casey. bESt-setlrng author and Iegendary Investment mavenck Casey
' Research prewdes subscnptron—based research and ectreneb!e rnvestrnent reeommendatrons
'to rndependent-mlnded Investors inthe U S. Canada and 138 other ceuntnes

. (_4) . is an Austreltan eumpany hased In Sydney They are one of the
t=targest and most mnovatlve dﬂltfng and plpehne cornpqntes |n that country Slnce thetr mmal
t;stmg en the Austrahan Stock Exchange ln 1999

has grevm frem 3 rnltlion
in ennual revenuete a forecast § millton in 2008 In addition to their share ownershtp n

Cuar.lnlla they have taken a 25% werkrng interestwrm us en several pre]ects in the Ul{

i i Ftnanerat Capacrty Cuadrtlla Resources Corp (“parent” company)
Ferthe purpese ef dernoustrattng eurﬁnanetal capacrtyto hendle thtS rk pmgrarn we wrlt
fecus on the consnlrdated halanee sheet for the parent compeny, whrch ls s nf the
batance sheet for Cuednlle Resources Ltd Table i ts a current balan sheet ferthe parent

cornpany, and te be conststent thh our publrshed ﬂnanctal date atl nurnbers are expressed fn
Canadlan dollars

From the August 31 balance sheet it can be seen that we have atetal asset value of

approximately' . This reflects the "seed capital” that was put into Cuadriila for the

purpose of funding our licensing efforts in Eumpe Also shown in the table is what we feel to
bea realislic projection of where we plan 1o be with our balance sheet by this time next year
(June 20089). The projection is hased on successful discussions with several private
investment firns who have told us that if we have ihe licenses in place thay will raise the
additional capital that will be needed by us to fund any wells that we may dril, up to an

amount of appmmmately T The pmjected balance sheet also shaws a “Capital
Asset” value of Ttiis Is for the Cuadrilla wellsite service equlprnent that was
discussed pre\nousty in Attachment lll. The projected 2008 “Cash™ is estimated from raising
$100 million, plus our current cash on hand, less our purchase of the wetlstte service

equipment, and less qur projected operating costs for the next 12 months (estimated at

kS

Attachment |} 3
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B '--'n m c*fst of Proposed WOrk ngram (m Flevoland P,:ospect)

‘ o :"]n Aﬁachrnent |v we. presented a5y yaar WDrk p!an wﬂh a dﬁll ar dr b optic ;hedulecl
‘ 5 _}between Year.? and Year3 Tabiezshuws asummaryof o s
F : _ Tablez : L
| "Pl‘DjBl:‘le Costs for Cuadrﬂle Work Program” -
E
. O --_ Esfima TR Total
R P Work Plan Seivices . et ©
o [ Year1 'Prermlnary Tech Study FE e ' =
P | Yearz [ Add Data Aoquismon R o
L : P (erll O[D[ogDecismn) - o
E I [ Years Dril Exploration Vel T [
B : _ (venlcai well) :

o Yeard | Dl Production Vel . =

- I (horizontal wall)

Year s Field Wide Development | To be determined | To be determined | To be defermined

. No;es on ngs in Tablg g

(1) NI costs shown are projected in Euros (€)
| I 2 “Manpower and Expenses fefers o in-house costs dlrectiy re!aied to this particular
]JJ’OJBCL Al 5alsm|c re-mterpreiaﬁon will be done by Cuadn[la _
I (@) =a® Paﬂy Sennces mcludas cumracturs sepvice cumpanies purchase of data, etc.
(4) The eshmaled oost 01'3“’ Fady Semces in Yearsa and 4 ara Imvar than whai may be
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: _ l(or approx“l i
This cost Is less than one may typicallyf ,for ' - laliwe p{an to do but i

reﬂeds the fact that we wﬂf ba providing mariy of the ' using our own
well service equrpment s

If we opt to drill the exploration well we will acquire* it
fund the operations. As stated previously, the o of Cuadrilla and
additionally holds a working interest in our UK jicenses. They have committed io fund the

i Ifor the ( (Year 3) Inthe , and the

horizontal production well in Yaar 4. A letter outlinlng this ﬁnan'cia] _s'upport Is attached.
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'Cuadnlla is a newly formed explorer focused on Elasln Centered VGas (BCG) Tght Gas Sands _
,(TGS), and Shale plays in key strategic basrns it has 100% onsho: € European focus Wlth drversrﬁed
_pmven concepts targeted at a wide portfolio of Iarge resource foundatron prospeots Recently

Cuadnlla has been awarded two exploratron lroenses in the UK (PEDL1 65and PEDL244) One of
these ls the ﬁrst shale gas exploration lloense to be awarded in Ihe UK ln eddmon Cuadrllla has also
eoqurred worklng intereets m the Llngﬁeld and Cowden oil and pas drscovenes ln soulhem England

and is ourrenﬂy plannrng well leslmg operenons on rwo wells

Guadnlle has an exceplltm,al execution team in plaee. fonnrng one of rncluslry's sirongesl new graups
with complrmentary experuse in structural geology. sedlmemology, reservolrmodellng for '
unoonverrllonal petmleum syslems and drtllmglmmpletlonslproduct:on engrneenng, all the ontlcal
mgredlents for unconventlonal resouroe play explorel:on The followmg Paregraphs dlscuss how

each of llre 5 foundrng drreclors wrll use therr parlrcular areas of expemse lo oorrlﬁbule to lhe work
programme for our Flevoland : :

aﬁd ' . were the key players m burlcl' nﬁ .

. That company, focused on the Reton Basin of Coloredo was buitt from a ﬂedglrng company to
& major operator, employlng over 500 people and produclng > 220 mrnscfd from > 1700 wells The
company was.acquired in 2004 by? Underthe
leadership of drilled over > 30 wells onshore UK, and Ireland under
conditions very similar to those likely to be encountered in the Netherlands. They also buill and
operated their own drill rigs, coiled tubing units and stimulation equipment which, all of which was fully
compliant with EU regulations and CE marked. We intend to duplicate the well services

mode! and bring the same level oftechnical and operational experience 1o Holland in orderto
evaluate potential unconventional reservoirs.

is President of + 8 company owned by , one of
Canada’s largest well service oompanles and has extensive expenenee of driliing tand based wells in
Canada. Marc wil direct our efforts with the specialized geochemical analysis of cores and drill
cuttings (as discussed in our work programme)  work will be used 1o generate rock properties
which s & critical part of any unconventional resource projeck.

has worked on numerous unconventional resouroe projecls in Europe North America
and Asra As our VP of Exploration is msponsible for essembling and managang Cuadnlla s
geologlcel leem 1hat wlll [ocate prospeot arees for unconvantlonal resources around EUrope i team
will also, selecithe best locallons fordrill snes when we are ready todrill ourﬁrstwells -

to Apphud:lon Norur Flevolertd
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we aehle__ ea hrgh ]evel of suoaess while atthe same _e operate'in full cornphance wrth all Dulch

ragulatjons aad standard mdusby reoommended procedures Itis our lntent to complete this work
programme free of acc}dants and Inoidents that could reau'rt in personat }n]unes environmental
darnage or Ioss of equ:prnent and assets, Moreover wa plan to oonducl all of our field operations in
avery communﬂy frlandly manner, with no adverae :anvrronmental impacis

lll i Cuadnlla _Plan for Managmg the Work Programme

“If Cuadrilla is awarded the lloense fortha F[avoiand Prospect WE wil[ conduct our research and
evaluation work from our UK Technical Centre (Llchﬁeld , Enigland) urider the direction of X
. 4o w:ll manage a geo]og1 Itaam ihat wili focus pﬁmanly on conducting the work gs laid out
in Year 1 and' 'of oty proposed worK programme The produc'l'of their work will be 10 generate
dala that wlll enable ua to daerda if we want to dﬁn our exp{orahon well and ifso where should it he




To {ead our well serwces group we have chosen | ito be aur 'Manager of Well
Semces . haszz years of expeﬁenc:e in pressura pumping sennces and his ﬁrst 17 years were
spent workmg in a vaﬁety of management and technlcal rnIes Intwo major servlce cumpanles

and He then spent 5 years se!ﬁng up and running the well

services group at is currently invalved inthe  preparation for setting up

the Cuadrilla well services group.

ULIV.ii_Benefits of a

We are in the process of Investing | . [o'rthe equipment that will be assigned to this group.
While this Is af we are convinced that thls will add! to
Cuadriia and: as we go forward in the with -and
de'v.éldblﬁenii_'blahsf We have listed below the as to why we plan to deploy
our own wel services group. o R

infrasnucure e

| m meet lne needs fon
means We would have tn SUpplement the




when trying to schedu]e a

3 whlch makes scheduimg Ve;y dnfﬁmﬂt cauang delays and clown hme The same wﬂl be the case
(capab]e of drillmg axtended Iaieral ho!es), wellbore

cemenﬂng, 0r when trying to {ocate the,

caﬂon North Flwoland

, the
With our own and well '
, and a competents 1 it, we carl complete our
actvles _ _ _ _ ST
@ - We have made avery detalled and thorough busmess plan for the well
services group, and fmm that we are cunvmced that L_I _ _
by about 40% ifwe can use our own That seflects depreciation
on ourl “Investment, mainlenance and . and \ uf
of | i ete. To operate and ' we have sel up and amangement
with¢ 1 we will hav'._e ant “and talented | savallable
tousonan , 85 needed, dunng. and | operations.
They will be realized by us i yways. Firstthere will be a ¢ wthat is directly
tied to our . ' ' yon 3" party services td'ﬁi' us into their : {as
' disédss_ed_ abave in paint 1). The 1o be reallzed frorn this is a hand number to
q&anﬁfy. bit R is real and we w:H ‘ lower our « j if wer
And second, we wili Yecausewe will!  our own
setc, and wont have to the |
party service contractors. Additionally, while we will be incuiring for
maintenance and for oum of we will still come out way ahsad of, tha
Vary oarty v Moreover, we wont
subject ourselves to the ithat they if operations are
3! - With our group we will be in a, ta
use ourt and our rin the area of : {,to" ¢ to joint
vertures around Europe. We:  :  haves by an \company fi
to Jook at: . al
'We expéitthat these | sof will become ¢
way ©ur ¥s in place.
@) Finalljr, one very WIp our
is that wes 1o Mrom our(  jas ays of the ©of
andt /that we wil get from ur -
| and! ) have gl had ﬁ_rst handf and
servicesgroupwhile they &t T ey huge difference in
Aﬂachmem m o : 5
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gily successiul i - management opted tm _

“toallof - sAndoncethet  _ brelt a of in they

_'[ha'd_.#‘ 1. L -_and ; .85 they knew thal thelrr ' w'org cbuld

o Hhelr - nel worth, 1hr0uah _ ,toi mé' t_]f.i

We plan fo use the expenenc:e of i o' ensure thal we get the same: i
. and from wall services group |

f.éi © W0 Cudrila’s Diling Services
4 Wh‘le aﬂ of the Cuadn‘[la managemem team have a sugmﬁcant arnount of hme spenl around dnlllng
i operatiuns during thelrcareem we will he relying onthe expemsa un our pal’tner shareholder the

E T L to setthe directiqn forus wrlh respecl tu our in-house dnllmg operations The

;:; : l i Is an Australlan cornpany based in Sydney They are both a sharehulder of Cuadnlla

o Resources Inc (see aﬂachmant 1l) and parinervnth Cuadnlla Resnurca; Lid. in several ofour

opemhons in iha LK, '

e,

N R

and they are recognized as the’ Ieadmg speciaﬁsts in the use of cutling Bdge horizontal drilling
technolcgies forthe develupmem of unconventional gas resources. They own and operate a fleet of
rigs raady and capable of drilling the deep penetrating lateral holes that wilf be needed in our Roer
Valley prospect. Any rig that they may supply to us for the Roer Valley prospect will be in fuil

compliance with all Dutch regulstions and wiil meet or exceed all of the recommended industry

{ M They are among the largesi and mast Innovative onshore drﬂling and plpenne companies in Austraha
3 l
,_l standards,

Illfl\l._iy Cuadrilla's P

'We plan to build a fAeet of pressure pumping equipment that will give us the capabllity of conducting
! well cementing and hydraulic ﬁ'aclunng operations. ! andl

; each have a significant experience level with pressure pumping equipment, job desugn, and hands-on
' I ' field operaﬁons of cemanljuhs and fractreahnems

Itis our intent to put together one cement crewand one frac crew. For lhe cemenl crew we will bqu a
re-circtﬂaﬁng cement mixar and lmlk storage units for the ﬂeld Wa will buy uur cement_ Iocally in
Europe T _d'we will acqui' 6 B small cernem iesllng Iab fur the purpose of bulk cément qualrty conlroi




e

4 - i

d dellvenng the frac eluny to 1he .

'iniet ofthB hph pressure pumps at up to 120 bprn (appmx 5000 galsimin). We will aiso birld field
_ sand handl!ng eqmpmenl, 8 frac monﬂorlng van. and ell necessary 5uppen equupment needed to
'eonduct our oW fractreehnerﬂs fn’ a safe end profeésmnai manner :' R

i . L “ %

Ali equipmem will be bmlt In Canada and will be des]gned to European s;endards for safety, nolse ¥
Iewals eic Blendmg, pummng eqmprnént wrll be mounted on trailers for easy mabillzahon fmm one

wellsrte tothe next We have budgeted* _ ?for the' pressure pumping equlpment and we
emect to have il delwered to us by Iate 2009

Well tesung isa spectehzed science thel enables us fo mvestrgate deep lnto a naservolrlo determine
averege resewoir properties sueh es permeabilrly, av, reservolr pressure, and presence of (and _
dlstance to) reservuir heterogeneﬂms such . as naturel fractures faurts other boundanes (p;nchoms
water eontaets etc). Well tesﬂng also enables us te detennine the effectwe frac fength, or |dent|fy

and quantify near wellbore skin damege ifitis present. The data acquired in a well test is usedina
varety of ways Including:

- generating reservoir descriptions

- design and evaluation of fracture treatments

- eslimaling reserves .

- forecasling future well performance (production rates and pressures)
- identifying the nature of produciion problems

- optimization of well spacing

We have budgeled {orthe purchase of well test equipment. The l'ss{ of equipment includes
hottomhole pressure gauges, memory production logging 100, well'test separdtor and line heater,
choke manifold, high firessure flow lines, flare system and a surface data acquisition sysiem.

Attachmentlll sl ' 7
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Addendum : Cuadrilla Management Team

Peter Turner (BSc PhD DSc FGS) VP Exploration and Director

Peter Tumer was until recently Reader in Sedimentology and Head of the Petroleumn Geology
Research Group at the University of Birmingham. Most of his career has been spent teaching and
researching at UK Universities. He has published widely in sedimentology, diagenesis and
palaeomagnetism and is the author/editor of over 150 publications including a number of textbooks.
The early part of his career was spent in the School of Physics at Newcastle University where he
helped pioneer the use of magnetostratigraphy in sedimentary basins and its application in the
hydrocarbon industry. During the fast twenty years he has acted 3 s a consultant in the petroleumn
industry and worked especially on dlastic reservoirs of the Rotliegend of the southern North Sea, the
Permo-Trias of the East Irish Sea Basin and in North Africa including Libya and Algeria and the
Middle East. He has published a number of papers on Rotliegend and Trassic of the North Sea and
recently on deep tight gas reservoirs in the Sultanate of Oman. Heis a past winner of the Wollasion
Fund of the Geological Society of London and member of the AAPG research commitiee

Mark Miller - {(BSc — Geophysics) CEO and Director

In 1976 he graduated from Penn State University with a BSc in Geophysics, and later acquired 15
post graduate credits from Penn State in Petroleum & Natural Gas Engineering (reservoir engineering
and well test analysis). After graduation he joined Dowell Schiumberger ("DS™) where he worked for
9 years and gained intemational experience in design, execulion, and evalvation of hydraulic
fracturing treatments, and wellbore cementing operations. During his time at DS he held a variety of

key management, engineering and field operations positions {fand and offshore) in eastemn US, Saudi
Arabia and Nethedands.

In 1985 Mr. Miller was a co-founder of Eastern Reserveir Services (*ERS"), where he served as
President for 18 years. During his time at ERS he acquired significant experience in welltest design
and interpretation, reservoir modelling and stimulation design projects in North America, Europe,
Asia, and Australia. His primary areas of expertise are unconventional reservoirs (shale, CBM) and
gas storage operations. He has served in numerous R&D projects sponsored by the US Dept. of
Energy and the Gas Research Institute, and in 1995 he was named Principal lnvestigator on the GRI
project called *R&D Welis for Technology Transfer”.

In 2003 ERS was sold to Universal Well Services, at which time Mr. Miller became the Manager of
Reservoir Technologies, and his primary duties were to head up the well test analysis and reservoir
modeiling group. In 2006 he was promoted to Manager of Technical Services where his duties were
focused on managing the engineering staffs from the both the pumping services and the wireline and

testing services. He continued to serve in that assignment until joining Cuadrilla Resources in
January 2008,

C. T. Corneliys (B.Sc_PhD)} President and Technical Director

Chris Comelius is one of industry’s leading completion technologists, specializing in the development
of {arge unconventional petroleum systems. Starting his career as District Engineer for Nowsco Well
Service (UK) Ltd with responsibility for all UK onshore well service operations, including cementing,
CT, and fracturing for numerous UK operators, he subsequently became Engineering Manager

for NOWSCO Well Services (USA) Inc in Houston: managing major projects as diverse as massive
hydraulic fracturing of tight gas sands in East Texas to Coil Tubing Drilling in the Deep Water GOM.
Folfowing the acquisition of NOWSCO by BJ Services, he joined Evergreen Resources Corp as
Technical Director, forming part of the company's key management team that would ultimately
develop over 1.8 TCF of proven CBM reserves in the Raton Basin, Southem Caolorado. Additional
project under supervision included the drilling and completions of over 15 CBM/CMM wells onshore
UK and shale gas wells in Northemn Ireland/irefand during 2001-2002. Following the acquisition of
Evergreen Resources in 2004, he has been involved in founding several new start-up companies,
including Cuadrilla Resources, working on unconventional gas projects in China, Indonesia, Australia,

Attachment {It g
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Canada, Europe and the US. A recent SPE technical workshop Chaifman, he received a BSc from
Manchester University and PhD from Binmingham University, both in Geology.

R. Marc Bustin (Ph.D.. P. Geol., FRSC

Technical and Financial Director

Marc Buslin is Professor of petroleumn and coal geology in the Department of Earth and Ocean
Sciences at the University of British Colurnbia and president of RMB Earth Science Consuliants and
farmer principai of CBM Solutions Ltd., the largest unconventional gas service company in Canada
and world wide experience. He has broad experience in the reaim of unconventional gas exploration
and exploitation bath in research and in his consultancy practice. His professional experience
includes employment by Mobil Qil Canada, Gulf Canada Resources prior fo joining the University of
British Columbia and subsequently with Elf-Aquitaine {France), CSIRO {France) and CNRS
(Austrafia). Dr. Bustin has consulted in the area of fossil fuel resource evaluation and functioned as
director and technicat advisor for a variety of small through large petroleun companies in Europe,
Africa, Norih America and Asia. Dr. Bustin has published over 170 scientific aticles on fossil fuels.

Dr. Bustin received his PhD in geology in 1980 from the Universily of British Colurbiz and is a
registered Professional Geoscientist in the province of British Colurnbia. He is or hias tieen an
associate editor of the Canadian Society of Petroleum Geology Bulletin, Sedimentary Geology,
Intemnational Joumal of Coal Geology and the Canadian Journal of Earth Sciences. He is member of
the ICCP, AAPG, TSOP and GSA. Bustin is a past recipient of the A. L. Leverson memorial award
fram the AAPG and received the Thiesson Medal from the Intemational Committteé for Coal
Petrography in 2002 far his contributions to coal sciences/orgaric pétrology and the Sproute Award in
2003 for contributions to the study of unconventional gas resources. Bustin is an elected Feflow of
the Royal Society of Canada.

Dennis R Carfton Technical and Financial Director

Mr. Carlton recently relired from Pioneer Natura! Resources, Inc. (Pioneer) where he held the position
of Vice President Exploration — Westemn Division, Déenver, Colorado. Mr. Carllon was responsible for
Pioneéer's Rocky Mountain unconventional resource exploration projects and business development
aclivities. In Seplember 2004 Pioneer acquired Evergreen Resources, Inc. (Evergreen), at which
time Mr. Cariton was Executive Vice President — Exploration, Chief Operating Officer and a Director,
and President of Evergreen Operating Corp. where he was responsible for all domestic and
international exploration and production activities. Mr. Carlton was a founder of Evergreen in 1981
growing the company from a $6.25 million inilial NASDQ unden#riting to a $2.1 billion Néw York
Stock Exchange company at the time of the Ploneer acquisition. Prior to joining Evergreen Mr
Carlton held geclogical positions with Hamon Oil Company and Mobil Oil Corporation. He received a
Bachelor of Science degree in Geclogy and a Masters of Science degree in Geology from Wichita
State University. Mr. Carlton was awarded the Rocky Mountain Association of Geologists, 2000
Outstanding Explorer for his Coalbed Methane explaration and development efforts in the Raton
Basin of southem Colorado. The award is given to individuals who are responsible for significant
mineral or energy discoveries. He serves on the Boards of Cuadrilla Resotrces Corp (Chairman).
BPI Energy, Inc. and Argos Resources, Lid, and is an American Association of Petroleum Gealogists
Certified Petroleum Geologist. Mr. Carlton's conventional oil and gas and unconventional resource
exploration and production experience (Coalbed Methane, Tight Gas Sands and Shale Gas) includes

US Rocky Mountain Basins, the Canadian Western Sedimentary Basin, United Kingdom, Alaska,
Chile and the Falkland Islands.

During the period 1994 to 2001 as Vice President of Exploration for Evergreen Resources UK,
Ltd, Mr. Cartton was responsible for all geological, engineering and technical aspects of drilling,
completion and production testing 14 Coalbed Methane weils in several UK onshore basins. In
addition, as part of the application and ficensing process Mr. Carlton conducted séveral Coalbed
Metharie Workshops for the technical staff (UK gov't) of the “DT1" (now called "BERR").

Attachment il 8]
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'Tlus is the second appllcahon made to the Mmlshy of Econornlo Affarrs (MEA) by Cuadnlla
' ';Resources Lid. Thls a|

| chatlon Is focussed on the Fnesland platfonn area vnlh the speolr c

- aim of i m\reshgahng 1he unconvenhonal pelruleum polenUal of the oenlral Netherlancls
, Namunan Basln Thls area bears close companson wrth one of Cuadnllas Ul( chense areas
: 'ln lhe Namudan Bowland basln of NW England (Flg 1) and the sp-ecrrc targei IS shale gas

and tlght gas _ln 'ddrt"on we wrsh to evaluata secondary ObjEChVBS in the Westphahan coal

_baanng slraia an_: _ polenhal gas be.anng resonrolrs m fractured Zecl'letem carbonate rocks of

further Inlerest Is ihe possible presence of carbonale reefs n the LoWer Caﬂ:oniferous similar
to those in the UK and whlch are suoh pml‘rﬁc oil resewonrs in the Gasplan Sea area. '

Results of modelllng of the Lower Namunan pelroleum system lndlcate thal gas formed by
secondary orackmg of the onls can have m!xed wrth ihe Weslphahan coal-denvad gas Such a
mmng Is mferred from geoohemrcal analyses The e)ustence ofa Lower Namunan

_hydrowrbon system m the West Nethenlands Basm lrnphes that hydrocarbons are possrbly

trapped m the Westphallan and Namunan successrons These potennal traps it the basm
have not yet been explored (van Balen et al. 20003 b) ' '

Adeep D:nantian carbonale play has recently come into focus in the Nelhedands and poses
somg real opporlunmes and challenges 1o the explorationist. A yet UndlSCDVEl’Ed petroleum
system may be present in Dinantian carbopales. However, lack of well control and the
significant depth involved has caused pre-Silesian formations fo be under-explared. it is
suggested that thick Dinantian platform carbonates may be present at the narthern fringe of
the London-Brabant Massif (van Hulten and Poty, 2008)

Cuadrilia has thersfore planned a work programme which is primarily intended to focus on the
Narnurlan shale gas potentlal of the Namurian Basin ofthe Fnesland Platfon'n Asa
secondary ohjective ourteam also pian o lnvesugate the possmle ocourrence of carbonate

build ups at the base Namurian stratigraphic level afthough the deep HP/MT well diilled by
Total (LTG 01) Is ot yet released.
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V.Li Shale Gas Plays

In recent years, shale plays have become & maljor focus for independent producers in North
America. Some of the larger plays include the Barnett Shale, the Marcellus Shale, the
Fayetteville Shale and more. These shajes currently provide the most rapidly devsluplng
energy source in North America, The Barnett Shale i in the Fort wOnh basin has an estimated
recoverahie gas resource of over 20 icf. Gas is generaled by bacterial deccmposrtlon of
organic maﬂer (OM) to dry gas, primary therrnogemc decomposmcn of OM and secondary
thérmogenic cracking of oil to gas. The shales may be the reservmr orit may be in
interbedded sandstnnes Such systems are cﬂen descnbed as conlmuous r%ervonrs since
the conventional scurce rcservo:r and seal are all connected (Flgure 2) An lrnponant

uiface Jucti ﬂ be brought
mto play -Key features forthe produchon of gas are gene_ i e _uoed rmcro [_‘ ctures in the
shales. and tectonically induced fraclure sysiems durlng Iater a, _'ms Key factors in the

.Airachm _IV ' ' 3
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o success of shale gas plays are TOC>1 2% maturlty values of Ro>1 ancl the presence of R
_naturalﬁacturesystemsorotherpermeablehonzons A N L _ Dl .

‘For deoades Producers have considered these shales only as source rocks and not of any
: real value as a resewoir Over the years tens of thousands of wells have been dnlled

through these shales w1th Irttle or no effort to produce gas from them Dunng the 19805 S

' and 19905 the us Dept. of Energy and the Gas Researoh Instﬂute'_ RD). ave bol

shales but lltt[e success Was reached One GRI study concludedth tdue to the very low
mlcrodarcy penneablhty found ln most sheles a parucle of natural gas ln a typrcal shale _
resewmr\wlll onlv travel between 5 to 10 fL in a 50 vear peno-cl Yet today developrnent of
shale reservorrs is.one of the fastest growrng focuses m the Norlh Amencan natural gas
mdustry Why? Parl of the reason forthls lncreased deVelopment ls tied to nalural gas
prices, which' are on average 3to 4 times hlgher than they were in the past_ And 1his mal-ges
the development of any unconvenhonal reservolr ﬁnancrally more attractlve But there S
rnore

Over the past 5t07 years there have been some major technologlcal breakthroughs in the
wey the lndushy stimulates shale reservo:rs and these have gtven Producers the abtl:ty to
produce from shales at commeroral rates. The s:ngle brggest breakthrough resulted in
abandonrnent of the idea that you need long deep penetratmg and hlghty conduciive natural
fractures to successfully stimulate a shale reservoir. For years Producers used high viscosity
cross-linked frac fluids, with a high sand concentration (8 to 10 pounds per gallon), in an effori
to push fracture wings & 1000 ft. to 1500 /. or more into the reservair. Butin recent years, it
has been determined that it is not the depth of the frac penetration that matters, but rather the
“stimulated rock volume®, or SRV. And the highest SRV's come from fracture “fairways” that
are rectangular in shape, full of interconnected fractures, both natural fractures and those
induced during the hydrautic fracture treatment. The rectangular dimensions of typical frac
fairways are often several hundreds of feet in width, and 500 to 1000 ft.inlength. And 1o get
that fracture pattern during a stimulation treetment Producers naw pump mitlians of gallons of

thin, low. y_m ity water based fiuids, with low sand concentrations (i.e. 1 to 2 pounds per
gellon) Mlcro-selsmlctechnolcgles have been developed and refined to determine the
dimensions and azimuth of the fairways. Honzontal diilling technologles with newly
developed zone lsoletion techniques have been deployed to substantlally lndreese the SRV,
And new and more cosl el“fechve geochemlcal analysrs techniques have been developed o
help Producers choose the very best zones to be stlmulated wrthirl the masslvely thick shale
formations : :
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_“D:agram Showmg the Drﬂ'erence Between Convemmnal and Unconventlonal Resources” _

Convenﬂonal vs Contlnuous Resources
Conﬂnunus Shale Accurn lations

at:c mulat]on

g DII Gnrmmtlnn W‘Indow

Globally at the present time one of the most actively explored unconventional resources is the
Late Palaeozoic Bakken Formation of the Williston basin in Narth America. The UsGs
estimates that this resource may contain as much as 3.65 billion barrels of oil, 1.85 trillion
cubic feet of gas and 148 million barrels of naturaj gas liquids as yet undiscovered (Pollastro
et al. 2008).

V.l Database and Methods

The Cuadrilla license application is shown in Figure 3, The area comprises approximately
211,000 acres of northem Flevaland. As part ofthe appllcatlon process Cuadrilla has
assembled and appraised a large amount of data from the onshore Netheﬂands Most of
1hese data are avallable on the NL O/l and gas portal website: ht_tp.liwmv‘nloq.nu

This site was produced at the request of the Duich Mmshy of economlc affairs and is
managed by TNO Gaoluglcal Suwey of the Netheﬂands 1t Indudes a comprehensrve
colledion of wall and seisxmc data alnng wrth cornplehon reports maps and a vanety of
geolog_lcal reporls The WBH ﬂnd selsrmc database a[ong with the boundarias of the Cuadiilla
noanse'app]icaﬁon are shown n_Figure 3.

.Aﬁﬂchmeﬂt.w L 5
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Seismic data were purchaséd from TNO in the form of digital seg-y fi files and also raster
images, The raster ]magas whlch are of d;fferent smsmic vintages were scanned to achieve
optimum reconstrucﬁon by resmng the Irnages and removmg blem;shes and olher markmgs.
Each scanned image was than vectonzed to pruc!uce a ﬂandard IBMSE ﬂoatmg point seg-y
format for each seismic sechon The post stack data were then tested and pmcessed usmg
FX random ncuse ﬁtter T\!F amplrtucle balance ancl rrﬂgration The dala were lhen Ioaded
into SMT Kingdom surte prior ta interpretahon SBISITIIC mterprelaijun was faulliated by the
use of VSP reports and other genphys]cal studles avan!ab}e from ihe TNO wabsite




' -r&sutts ofsome ofthese wells are descnbed below' The Well data,' 156 whlch has been used
L l - in preparatlon wo:k for this apphcatlon is shown in Table 1.
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': Table1

‘Wells used by Cuadnlla ifn the Evaluation af the Flevoland Dnnmg Permrt“

o Top
Well  ROSL
ESG1 2027
MKN-1  1686.7
SLB-1 18154
SlB2 2114
BRL-1 17605
KGB-1 1973
MKO-1 1755
NAG-1 0
KAM-1 1795
EMO-1 16795
STN-1 20015
SWD-1 18995

STN-2  1962.8

ROSL

Thick
189 5
.62.8
748
86
12
106
102

x -
682749
694678

691 870
691889

698745
699687
695132
685471
700629
689585
678978

704251_
676204

y

5860008
5841805

5855142
5855164
5846871

5836253
5844921
5833588
5831988
5844222
5364216
5854840
5862538

T

2210
2000
2280
2402
1970
2340
| 2008
4208
21 54 5
2547 7
2193.5
3846
2179.5

IV.IV Geological Setting of the North Flevoland

IV.IV.1 Structural Framework

- Top :

West

22165

1749.5
1890
2200

17725
2079

1857
1614

1917.5

1724.5

20975
1915

2069.7

Top '

Nam

2062

2335

3320

™

_ Wes’l A
-DC
Limburg
Limburg
West A

West B
0C
Nar’nurian

: West A
-Namunan
-West AfB

'Namunan

' _'WestA _

In this section we are following the definitions of Duin et al.2006 in order to outline the
structural context of the Flevoland Prospect. Geologically the area lies on the Friesland

Platform of the Netherlands High (NH), The main structural types are basin, high, platform
and fault (-zone). The bounderies of structural elements, including basins, are delineated by
subcrops, (major), fauits or salt structures. In this study a high s defined as an

area with significant erosion down into Carboniferous or Permian strata (Rotliegend and/or
Zechstein). A platform Is characterized by Late Jurassic erosion into the Triassic and the

absence of Lower and Upper Jurassic strata. The term graben is used for subsided struciural
elements that are clearly dehneated by major linear fau!ting

The main elements are shown n Figure 5.1t can be seen that many of these onshnre
stmclural eaements are cont[gous with the ofrshore southem Nonh Sea. The Cuadnila license

app{icahon is for an area whlch lies on 1he snulhem parl af the Texel-ldesselmeer High and

the sou‘t,h-westem part ofthe Frlestand platform The area s bourided to the north by the
Vlueland basin and 10the south bythe cerrtml Netherlands basm

'Aﬂachment Y] ‘
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Year
1980
1983 .
1983
1988
1981
1987
1988
1670
1969
1889
1969
1966

1982

Operator
NAM
NﬁM _
NAM a

NAM
NAM
NAM
NAWM
NAM
Elf P '
EIfp
NAM
Amoco
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C Flgure 5 .
"Raglona] structure of the Netherlands shomng the locaﬁon of
the proposed lwense area”
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The cmss sectlon in thure 6 shows the key e!emems of the Friesland Platform and the
Cuadnlla permit applicauon The structural basement mfonned by tha Carbonrferous L:mburg
group and Narnurian The Carbonifemus is over[ain unconformab!y by lhe Ratliegend
Sluchteren Sandstone or younger rocks. The Rotliegend actual{y thms out south westwards

onto the Texel lJesselmeer High. North westwards the section thickens and a more complete

Mesozoic section comprising Triassic, Jurassic and Cretaceuus mcks in the Lower Saxony
Basin. '

Figure 6
“Reglonal cross-section of the Netherlands shomng the main basins and highs"
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The reglonal stratlgraphic outlme forthe Netherlands is shown in Figure 7. With respect to
the Friesland pJatfmm the remnna] geology is relatively undeforrned whh a basement of

Palaeozoic (Carbontferous) focks ovenain unconformably Dveﬂam by a caver of Mesozolc
and Cenozoic roclcs

Attachmentty 11
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" Figure 7 . '
: "Stratigraphlc outlme for the Netheriands“
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Figure 8 shows the hastc slrat[grapmcal patlern typical of the Fries!and H;gh The Namurian
forms the geological _"_“_ - tof the area Also thwe mcksare the o!d&st in Wthh potential

hydrocarbon occurrences can be axpected The Carbonifarous has an unconfonnable cover
Attachmantly . . ; 12
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: Palaeozmcls oveﬂam by the Gretaceous Wthh prugresslvely onlaps and oveﬂaps me otder o
'deposrts (Figure 8) '
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FRIESLAND STRATIGRAPHIC RELATIONSHIPS
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Typncally the Mesozo;c and younger cover oompnsas 8 sectjun_ of Cretaoeou.s rucks wh;ch

_mlckersadi _n of Upper Creiaceuus Cha[k.

'Mtachmentlv R JE
to? AP"W‘“D" Noth Flevuland




A s
ks

| -The Romegend in the Iicense ares ranges fmm 0 (NAG—1) 10 ovér 130m th;ck (ESG—‘I) In

some sect[ons Ihere is a basal oonglomerat:c unit (e g Well) but in olhers the sequence
generally oompnses clean sanclslunes of pmbable aeoTan ong[n The lmckness distnbmwn
was calcul"'t_ g by computing depth thlckness ccrtmur rnaps from the TWT maps downtuaded

_ "nd is shown in F}gure 9 This shuws the thinmng ofthe
Rotllegend unlo lhe Texe] [Jsselmeer ngh o ' :

P F‘gures -
: “Ttuckness dnstnbutmn of the Rotl;egend—onshore Netherlands”
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The Zechstein seclion is generally Iess lhan 200m thICk in lhe reglon hut lhIckens rapidly to
the_south and yvest The settion includes carbonates
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Structural Constraints

The Carbomferous in the Netheﬂands forms parl of the very large North West t European
Carbﬂnﬁeruus basi (NWECB) (Kombrink et al. 2008} which stretches frnm Ireland in the
wesl to Puland in the east_ i is one of 1he most sagn‘rﬁcant gas lutchens in the wmld being the
sourc:e mck for a Ianga number of reservorrs indudlng the Rowegend and the Bunter
sandstone An out e_ofthe maln strucluml eiements isshuwn |n Figure 11 Key fea’(ur&a are
the Netherland High (NH) the Raahe Boundary Fautt (RBF) and the Hantum Fauit Zone
HFD

15




o Figuet1 . BT
“Variscan Structural Elements {from Duin et al. 2006)" |
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The palasogeography of the Wesiphalian is shown in Figure 15.
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f 15-25m thick ahd & TOC of about a%'”(Van
'-Boogaert and Kmme : ,7) 'The overying Namurian oy known |
detan but ¢ mpnses a sillclclasllc sequence of shaie.s and tj'ﬁn'bed ed sands_']nmally of deep

: | waier tur‘h:dﬂe or!gm and shallowmg upwards towards the Weslphafén
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We _iden_tjfy p_i)_[eé"po_te'n_tial blqy t_yﬁss in t'h'é area:

Convenuonal Rotliegend!Zechstem gas
2 Westphahan tight gas sands and unconvenhunal sha!e gas
3 Namunan unconventional shale gas

.Of these Cuadrilla sees the two Carbonlferous as belng of much the Qreatest slgnifcance We
have seen e\ndence of gas m fractured camunates of ihe Zechstem and smce these vmuid

have ta be dﬂlled thruugh to aﬁa:n Carbonﬁemus targets we see them asa potentlal
:seaondary play '

Téhié 2 Flevoland Playr Summary

| _  Gross . net Cuadrilla
Unit Type Top Depth (m)  thickness thickness rank

Zechstein  fractured carbonates 1700-1900 G-200 100

Rotliegend  aeclian sandstones 1750-2000 0-180 50

Westphalian floodplain shales and TGS 1600-2200 1200 600
unconventional marine

Namurian shales 2300-3600 2400 1200
Dinantian carbonate reef 5000m+ ? ?

3

N o=

TOTAL _
AREA 211,000 acres

In principal this should be a good potent:al play in the Freistand Platform since the basic
ingrediems of Source (Westphaﬂan coél bearing strata) Resemfr (Schlocmeren Sandstone
or fractured Zechstain _carbonates) and Sea! (Zechsteln evaporates) are all present The
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"-'The Zechstem sechun is 153rn thack'and cumpnses three cycles of qustone-dolo _|te-
-"auhydnte "'The 1hrae carhonate ha ' ‘ons am appraxi materK _ Urn 32m an'd i 3m thickfrom

B bottom to top Ths low:ar ca_rbonate has gas shows aﬁd lhe uppertwo buth show cul stams
* Cuadrilla consni rs that carbonate horizons o thls_type are goot

: .sﬂmuiaﬂon We also amiclpate the prospect or hlghér formation press

ein sect "n ty" 'caily_cornpnses }nterbedded dolonﬂtes and anhydntes '-In SWD-1

candldales forfrac:ture :
ures In the carbonats

resarvmrs smce they are indnﬂduaﬂy sealed by anhYdﬁla Iayérs
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)1 showing oil stained Zechstein carbonates
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As part of ourinlt]al mvestigation our alm will be to collect as much lnformat[on as possibla
from the cored imervals !n parllcular we have lndermﬁed coresfmm a number of prewously
dﬂlled Wens which have been p:ioﬁhzed for mvestugaﬁan
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The high TOC urgamc-nch Source rucks typrcal of the early Namunan (Serpukhor-rian) have

Not been penetrated in the area and are expec:ted to be present at depths of >4km. Organrc
rich shales aiso OCCur. higher in the Namunan seclion a5 indicated in well EMO—1 The
character of the sequence above the Intra-Namunan uncenformrty is domma{ed by
lnterbedded thin sandstones and shales Some micker shale sectrens e g. 2370-2400m
drsplay h!gher gamma and reslsuvﬂy slgnalures Thas inten.ral a[so shows hydrocarbon shows
(Cq and )] [nd]caﬂngthat itisa good candrdate for unconvemioual resource evaluaﬁon Core
samples are avarlable for EMO-‘I and NAG-‘I and we plan o inves’ugate resource pararneters
Including VR, TOC pymlysas and minera[ogy as part of nurinrﬂai mvestigaﬂnn Burial hrslory

modelling of this area (Kombrink et al. 2008) indicates that the Carboniferous sections can be
expected to be in the gas window.
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' : Figure 18 B
“Bunal hlstory modelhng of the Iate Carbomferaus (fmm Kombnnk et al 2008}"
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: rWe have rdentn“ ecl rof interest to us in thrs Flevolancl Prospect whlch are rn Ihe

rto study

_ :'and'pussrb]y begln 'developmenl |n thls area Bece___ € ef tlje ranga of depths between these

3 sectrons we Will have to conduct ourstudles i ndudln_g dnlled wells) in more than one
Iocatlon In thls regard we expect that our work prograrnme will follow the general trrne 1able _
as shown below starting fmm the dale of Ilcense award ' '

Year 2 - {rf needed) - may rnclude addrllonal i @
. andy Make the decrsron to' ar (assumlng we
pmc:eed to YearSl *andl ) o ' ' : '

Year 3~ '(\rerl'ieél .

Year 4 - i (hnrizuntal

Yearﬁ - ' tl1e prnductron perfarmance from ther tand possrbly the

to enable us to decide to eﬂher move forward with a formal development
and production program, or ta relinguish the license.

for each year of the work program can be found in Section VII. If the entire

work program is executed we expect the cost (up through Year 4) to be approximately
€

Year 1 - Preliminary Technica

The primary focus of the Prelrrmnary Technical Studly w1l| be to look at all currently avg;_lab
geo]uglc geophyslcal and geochemlcal data furtwo purposes First we will use the data to
evaluate the polentral of the Flevoland Prospect as a future commertial, unconvenlronal oil
play and second, we will use ihrs study 1o help us deterrnme fhe areas where we may need
addruonal data arrd urhmately, where we mmay dﬁll our ﬁrst well The work lo be eumpleted in
aur Prellmrnan' Technlcal Sludy is lncluded in the follovnng list.
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The prlmaiy focus of the exp!oralson well is to c;ollect data and acqu:re reservoir knowledge
that will be needed to go forwani mto the full field development phase Some of the
technologies to be deployed are very expenswe and some cases there may be some
redundancy with respect to collecting various items of reservoir data. Our approa_c_h ta this
project is to use some of the more expensive data acquisition techniques on this first well to

verify and in some cases calibrate, the less expensive techniques, that will be used on future
development wells. We plan to achieve 3 things with this part of the program.

(1) Identify the target zones within the Flevaland Prospect that have the highest potential
for delivering commercial gas production rates. We will be focused particularly on shale
zones in the Wesfp_haﬁan and Namurian for this phase of the project

I

Rl

(2) Generate a detailed reservoir description for each of the target zones. The reservoir
description will include average reservoir pressure, permeability, primary and secondary
porosity, identification of reservoir heterogeneities (presence and orientation of natural

fractures, faulls, layering), gas content, and a desorplion isotherm for the Namurian and
Westphalian Shale sections.

(3) Determine the hydraulic fracture azimuth, and the general profile of the hydraulic
fracture fairways (to be used for optimization of future frac treatment design, direction of
lateral holes, well spacing, and general layout of the field development).

Drilling Operation

The location of the exploration well will be heavily influenced by the work done in the Pre-Drill
Study. The well will be drilled as a vertical well and will be drilled on fluid. This will give us
the best access to looking at the entire intervals for our initial reservoir evaluation, and
identification of our target zones. During the drilling operation we will be coliecting a whole
core at selected intervals, collecting cuttings and recoming all gas shows. following the
open hoie logging operalion, $-1/2 inch casing will be run into the well and cemented in piace.

Analysis of Core and Cutting Samples

Collec:ihg and analysing cores is a very expensive means 1o obtain certain types of reservoir

information. But as we mentioned previously, core data is h:gh[y accurate and can be used to
verify and calibrate some of the less expensive aftemnate techniques used to obtain this same

information. Here are some examiples of how we plan to use the data from cores and
cuttings.
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Rock Mechanrcs - The ccre data wrll be used to grve us mechanrcal pmpertres of lhe
reservorr rock (Yuung S Moduius and Porsson Ratro) This data is necessary to the
hydrau!rc fracture desrgn process in that it helps us to delermrne the overall “fracsb;hty of
the rock, and i is needed in 30 frac modeis to predlct the fracture gmwth and geometry A
less expenswe technrque for estrmatmg this same data is through the use of the long
space somc logs However, mechanical properties derived from sanic [ogs typically
regquire some leve! of regronaE cahbratlon which can only come from a relrable data
source such as core data or an rn-srtu stress test. Once thal calrbratron is made however,

these propertjes can be obtained with confidence in future development wells using sonic
logs, at a fraction of the core cost,

Mineralogy and Geoahemfcar’ Analysis - Core data will be used to acquire two important
geochemical parameters particufarly in the Aalburg Shale. Total organic carbon (% TOC)
will be collected to enable us to select the very best intervals to be completed. Vitrinite
reflectance wifl be measured 1o give us a handle on the thermal maturity thraughout the
interval (L.e. used to determine if we are in the gas window"). The mineralogy will also be
determined from the core samples {type and perceniage of quartz, clays, carbonates, iron
etc.). This information will be used to help indicate the rock quality. And it will also be
used in the frac design process to check for frac fiuid compaﬁbi_lity. Drill cuttings will be
used to gather this same geochermical and mineralogical data, from any interesting areas
in the well bore that were not cored.

Gas Content and Isotherm Data - Core samples will be used to determine gas content
and to generate a desorption isothenm for the zone(s) of interest. This information will be
used in shale reservoir simulator to predict future well perfarmance, which in turn will
influence a lot of future decisions regarding type of hole (vertical vs. horizontal), well
spacing, frac trealment design, production techniques, and investments in production

equipment and pipeline systems. Again, cuttings can be used to gerierate this data for
any part of the un-cared hoie.

Penmeability and Porosity - Knowledge of both of these properties is critical fo the entire
reservoir evaluation process, and the core sample can used to obtain values for these.
The permeability and porosity from core samples wili be compared with those values
extracted from open hole logs and pre-frac well tesis, both of which will be the primary
source of this data on future development wells.

Attachment iV . _ 36
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Well Logging
We will use a basic suite of tools for the open hole logging operations which will include
gamma, borehole caliper, neutron density and resistivity logs. In addition we will use the

following specialized logs.

Formation Microscanner - This will be used to identify and quantify the presence of

natural fractures in the near well bore region. This information will be incorporated Into our
reservoir madel, and it is critical information to have available when selecting the zone(s)
to frac.

Long Space Dipole Sonic Log - This will be used to generate values for Young's Modulus
and Poisson ratio. Mechanical properiies defived from sonic logs are not as reliable as
those taken from core analysis, but if they are regionally calibrated to good data, these

sonic log derived values can be used with confidence on future wells in the same general
area.

Using the key taken from the scares, cutlings and,
shows during' iSelect the best + Each of the target zones will i a
xest. The objective of theg hwill be to establish a
and preduction Yfor each of the t
While the duration of- -on each of the ! » wili vary depending on the
vof | (i.e. the the perm. thei itha ), the X
program wili the same ¥for . The awill

" following acftivities.
N - Perforate only the first (i.e. deepest) of the target zones to be tested,
using 4 shots per foot over a short interval (max 4 ) in the centre of the target zone. Run
in the well with 2-3/8 tubing and a straddie packer with the packer elements spaced about
12 ft. apart. Straddle the perforations and set the packer. Swab all fiuid from the hole
before testing.

1

t . = Mobilize and rig-up well test equipment, including a
well test separator (with gas measurement, back pressure regulalor, adjustable choke), a
flare stack, a stick line truck, two downhole pressure gauges (electronic memory type), a
downhoie gauge hanger, and a digital surface pressure gauge. Program downhole
gauges ta sample at 30 second intervais then run them in the tubing on wireline and
softsel the gauges at the perforated joint between the packer elements.
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- Mobilizé 4 , With the downhole

., starty a Ib_w rate t _ until a
Vis observed. Afier _ small
then :aliow' _ Ho falloff and 1 this may |
maybe up at ). Use this data to
- This value will be used laterin theg j after months of
Xo estimate the+ husing | . 4 Do not start
the test until this hast
After the has stabilized, begin
a rate. Setthe back on the
and continue Then lower the 1o
wnd an Theri lower they o
and ythe' untilthe For the purposes
will be as the where the againsi ¢
and the rate js : of the ina 1 hour
period (NOTE: This may Atthispoint sthe'  forl
of nefore Also, hefore terminating the , look at
the data to ensure . has- pseudo
.and a ~of _ « .of- 0. ‘moreis better) o
- Atthis point, Ao conduct ar for a.
that is ~the . Althe end of the
the download the, and: the
- Using well with type ‘and
capabilities, perform a of the Jressure
buildup data to estimate v .
and of etc.). Using the derived from the
yenerate then the
the pressures and and
the properties until the agood match with al|
of the The model should now be ready for- and
well
- ] and tubing from the the
before for the Perforate the
. next zone up the using these same basic procedures.
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' dlagnestlcs The tentauve frac program wm mclude the fo]lowjng EICUV_ es' ' _' T

—— . Usmg al! the avallabie data fmm _
_ end l, we will select the _ _émd to be For thisq
we will '_r;ibfs’t ~_ timithe, 'lnterval to betweenl to' Any '
from previous! Mhat fall within the interval will be included

1 the, Addrﬂonal holes will be lhroughout the interval as needed i

Anyl h_et_l__ eut5|de of oury ' untewal wili be Iselated befere thetreatmem

" by cement _mto -_t__hem.

- simulater (FraﬁPro M Frac or equlvalent) w;ll be

_ u_eed___ie ythe fer the nmll come from

and . Final design wil be, based on the from the bt for
now we can es‘tlmate that we will i kelyd o with a
¥friction reducer. The total to be iwill prabably be _ to
{ ‘perl  off  Madmum: willbe ol bper|
and the irate will be in the range of i yminto - $min per fool of
pay.

- - The best | for determining these « would
be if we can locate o an’ well, if any are

‘present in our * We would then run in the well with:

and conduct a survey during the - . Ifiiis
not poesible to use theg , the same Information can be obtained
using a YUt our is to use the |
» While this is very -they «0f this data s that ws
will be able {o estimate the. and ¢ b6 the - _which will be
key ' far our:

- Prior o the wewlll . a

M6 the, of




. Thedatawlibedsedioe  matchinglo
. While thisis no asi al ofar

: L it can be u 'd'at an -} ' ron
' : _ -'ﬁeld development And the dala co]lec:ted for: iwell will be used to
é E v | B obtained from _ matchmg
. & o o _ Pﬂur to pumpmg the - a_s'___all ste'{' rat be
S s 4 followed by a ; The data from thls will be enable us to '
| , pore i ancﬂ _ lfortha
| And this infurmatlon wlll be used to carbrate thel model that wrll be used on-

site dunng the ]oh to conduch

inthe {_aﬁks (of Pits) willbe tested fory

AT e e
i I : 3
1 s ; neen kX

and { wefore | L ‘-‘ﬂll be made i necassaw
; Al blending and il be pressure tested to avold unplarinéd and
E | dunng the job due Dunng the enﬁre tnaaimem. a real time
: The vof th151 that 1twlil enable us to
‘ P - understanding of the d and |
- I and consequently make changes to the § . And
T persan will be g tduring the job, particutarly with fespect to
: ;_'I ) 4hat.'tl:1e correct concentration of \is malntained throughout the job.
o :-;; Unstable concentrations of¢ 'can make a real fimiet mearly
. impossible to conduct with any
I After completing {he | we will used the following procedures to and
I _ - Priorto pumping the- . the o
" > and . wnd e  and should be rigged
B up, ready to1 ¥immediately in the ' The
I equipment will inciude Hflowlines (with line reslralnls) |
e - © o high R Iphase, with back
i ! pr&ssura regulator hnd measurement) BTU ln-llne d as_heater a
b ﬂare stack (I »hlgh w]th auto-lgn‘rler and pllot), ancl a' acquisitfon urut

- As soun after thel__

By
;




and stafeu in 3 Flow back operahons W._l be for  frs/day,
and may cofitinue forseverah : the rnax:murr . Evéry

dunng lhese operat:ons the ﬂowback crew will i
l(water condensate gas) temperature and waler pruparues (pH densrty salmny)
:andl samples will bﬂ colleded penodlcally and sent to a Iab fnr ana[ysls
At'sorhe_cb_nvenlent point in the - (eartier is better) we will run in the
iandy | ) Afterthat | operations wil
yat f__ha | | ' ' ‘

- Atthe end of the Iperations, when ¢
flow is: | _r_n_dbiliz_e’ ‘ an_d eqmpment to cunduct a productmn logging
éuwéy' mnar___l'he_I . Toal stnng can be ar , and
" * of the following sensors:

The survey should indude &Umin,  f/min. ) f/min) and" lpasses
up, at the same line speeds. Data from this survey will be used to determine the-
from the various and may help us to determine if the! 1of

from a single _» Or if multiple systems were created
during the treatrnent. This may also indicate . i @t various locations across
the perforated interva.

- Afterthe 3 and with the

still producing at the same rate, run in the well with recarders

T e above the bridge plug at the
botiom of the fusing af casing collar hanger). The )should be
progremmed to sample and store , . therf minute

{note: this sample rate should give us 3 1o 4 months of time to conduct
our bu[!dup t&sl) When the are In‘ )is out of the hole shut-m
1he well to starl ma posi-frac bu]ldup test As soon asthe well Is shut-in ﬂg down and
thei aqulpmam and personnel

Smce the well will not yet be ; up ioa u'ae shut In ume w:l} noh

In mis ragard lhe well should i
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l .This could reqmre
veral or longer._ To guide aur. deqsions on .wh nm sh d" '
. w':i'f'l_'q - thel o :'When the surfece

o  wewill retrieve the . from the
. dqﬁnleacﬁ . and pe_rfqﬁn al Dunng lhls fimie the nust i
remain g four  indicates that is
. needed we v,_ﬁ_l_l rand land them at the . and continue

hei we

Thet  v¥rom this 4l primarily be used to e success of the
| by gwing usa: | 'l_'he data énd
the ymatching data will give us | about the
: and achleved duﬂng the whlch is critical data for
.. But the Iength fram the buildup test is equally CHUCEI| data
heeause il tells us how well we reallys the For example we
rnay detennine from the _ ,that we fraced rock toa chstance ofr
~from ther but our welltest may Indicate that we oy have ant |
of ' That is telllng us thai regardIBSS of how far we broke ] the well s only

pmducmg as h"we had pul a ciean hlghly Thls will help us to
make

V.VLy _Year 4— Production Well (optional)

Al this point the work on our ™ well will be conciuded. And from the entire data analysis
conducled during Years 1, 2 and 3, we can make a regarding thes "pta
production v with respect to location and

Our preduction well will be drilled and may possibly have several

we Identify multiple -in the well. We expect the length of the Jateral holes to be in
the range Moreover, we will atternpt to orient the Iateral so that
they are This has been proven to
be an effective technique for taking advantage of permeabifity in the reservalr, and
it enables us to obtain! hat aré approxumately at right angles to our

laterel hole. When done suwessl’ully. can account for up to
cornpared to oﬂent_mg the -latera]eln diﬁerent dl_reet_mn_s.

F

Many of ’me technologies we used on our explomﬁon well will a}so be deployed on the

) w;th that belng sa howevar frorn the WOrk vﬂll have cornp!eied in
Oulf we eXpect to be able to use some of the mure

CR
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'(_in—lieu of ':con_"ng ar mic_m_—_sé_is_m;c surveys) _to obtam‘ ' , Stress
e, _ _ N _
IVVivi______ Year5and _Bey__ond - Field Wide Deve_!qgmen_t {optional)
After completuon of the produchun well, we plan to put the well intg or
with additional . During this

time we intend to perform both production history matching and material balance studies to
generate realistic gasfoil-in-place and recoverability forecasts. If and when we determine that

the has sufficient reserves to justify additional we will begin making
There is no way at this point that we could give for our
plans. However.' we can give a 1as to the that we may

on a well by well basis, should we decide tq

We fully expect that once we ga into the ), all future walls will be

',i with the lenath of the lateral holes to be about , in a direction
perpendicular to the plan of weakest stress. We may opt to drill horizontal welis in groups of
2, with laleral holes that are parallel and spaced about s apart. Wewould then
conducts lon them, to achieve the greatest stimulated rock
volume (SRV). This technique has been used with great success in the many of the
unconventional plays in North America.

We expectto pitupto ¥ s’taées inte each well. Zone Isclation for each stage
will likely be achieved through the use of the ' J" system (or equivaleni) which was
developed primarily for use in mutti-stage shale wells i . -
operations will be probably be substantially well. For
the entird sach well we may use qallons of fluid with

pounds of proppant ~-mesh ang ‘mesh $and). To use our water
in the most efficient manner, we_plan to ang ' of the ~ aspossible.
_To reduce the size of the environmental left from our dilling operations we will build
multi—wéll’ yand we may be ab!e to put ~ on each pacl When we are ready
to produce gas we may dec:de to set up m-s;te o sall electrlcity to the
local This dec:saon will be mﬂuenced by our proximit ) ~ the __p_tpel_lr_lg
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pressures, the qualily of our  and the cost féquire_d to process our gas to the point

where it can enter the pipeline

" Finally, we do not expect ih__al a single egplora_tion_ well can provide re'present_at_ive Teservoir

data for aur entire proposed acreage block. In that regard, as we step out to new areas of our

acreage we will have lo or all of the used:.in our initiak well.

As a'gg'ide_line, w_é _exped that data from an exploration well can be used with confidence on
to  surounding Beyond that we will have to spend n
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vl Cuad""aEn“ronmental Focus

' woutd obv}ously requ

' 'Overthe recent years we have travelled on numerous ocoaslons to The Netheﬂands and we

corrhnue to be rmpreseed by both the beauty of the Iandscape and the frlenclly and

-accomrnodatmg nature of the peop}e throughout the country Wllh our sincere apprecratron for

thrs area we vﬂll make an oxtra effort to conduct all of our acttvrhes tn a manner thet wrll

sectrons grve an overview es to how we corrduot our work to mrnrmrze the socral end

'envtronmentat rmpact On a prectrcal basis we plan to engage Oranjewoud a group of

expenenced envlronmental scierrh‘sts for the preparatron of environmental rrnpact report

(m.e. r) or stretegtc env]ronmental assessrnent (SMB) as required. Dran]ewoud s m.e.r.
consu!tants can Indrcate when en m.e.r. o SMB rnay be necessary or desrrable and lhey

' possess all the requrred expertrse to perforrn anm.e. r ar SMB

V.l Years 18 2-Research Actjvitie_s

Dunng the ﬁrst year our work will mainly focus on research and evaluatlon Some of our
stuclres mll be done at rock outcmps birt none will mvotve any type of excavation or disruption
of any surfaoe features. Our outcrop studies may involve teklng several smati rock semples
less than the size of a football so that we can analyse the rock properties in a laboratory. The

rest of our work will be conducted in an office setting, and therefare will not cause any
disruptions to the local environmerit.

We expect that additional seismic activity may be required for us to complate our analysis.
Our expectation is that we will perform seismic activities over lines of approximately 100
kilometres to compliment the previous work to which we have access. The cost of this is
estimated at appraximately € 500,000. That would require a significart amount of planning,
for the technical and operational details, as well as the safety and environmental details.

V.II! Years 3 & 4 - Drilling Activities

If our research during the first year convinces us that the area is sultable to install a well to
produce oil or naturai gas, then we will make plans to drill our exploretron well at some pomt
durtng the thlrd year of our program We estrmate thatthe cost to dﬁll the exp[oratlon well at
the depths we would need inlhe g erea would cost us €1, 500 000 or more Moreover, the cost
to drill a horizontal product]on well WOuld be about € 3 650 000 These cost[y operations

_____ & a signiﬁcent amount of ptannlng. for the technlcal and operatronal
detells es well as the safety and envlronmental detells
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-_Before we would conduot any work on the selsmic or dmlmg phase we woutd f rst complete a

- -‘ - e

curnprehenslve emnrunl ental irnpact sludy to ensure that we would knuw how otr wor‘k
efforts for dﬁ]llng and laymg a pipahne woutd affec:l tha local slreams Elll' quallty, farm Iand
and underground water ',_urces Th;s wauld be submrtled tp the prn\nncral autnorrhes in
accorﬁance wﬂh all laws and reguiatrons far appruval pnor to conc[uctmg any operahons In
acldmun we would ho}d o munrty meetjngs tu rnake the _ucal residents aware pf what we
[ntend to clp how Ipng it wﬂ[ rake and what lmpac:t 14 wﬂl hava (rf any) pn the]r day to day

'muhn% at home and atwork We umuld take their gund suggestions and reoornmendatmns

into accounl and adeS'l our work program io reﬂect those Ideas that will rmnrmlza any
temporary drsruphons ur incunvemences to the Iocal resmlenls

As we mentioned prevlously itis our intent to complete this work prugramrne free of
acmdents and mudents that could rasurt in persunal :ruunes enwrnnmenta! darnage or loss
of equipment or assets Natural gas dnllmg!comp{etlon operatmns rely heawly on work input
fmm numemus thlrd party contractors, and as such selecting the nght mntraciars Is an
mlegral part of lmplernenting a Safe and prufesslonal work operation We wzll pre‘screen all
potentral sennce comractors and only use 1hose who have a demonskated track record of
conducling their own operations in a safe, professional manner. We will requjre that they
provide us only with well-trained and highiy exparienced personnel.

Before we Initiate any field operations we will hold a pre-drill contractors meeting to discuss
details of our work programme, and to identify potential safety and environmental issues that
may be encountered during the programme. During this meeting we will give each contractor
representative a block of fime to present an overvisw of their own safety programmes, and
make recemmendations to our work plan. After we commence field operations we will clasely
monitor all of our contractors, as well as our own employees to ensure that all operaﬁons are

compr_ iance with al! Dutch regulations for land based drilting operauons.

At this point in time we are limited as to haw much detail we can present regarding our
environmental programs that will be embedded inio our dnllmg program, as we won't have a

pracisa Iocauon for our ﬁrst drill site unth we complete our first phase of resean:h and seismic
wnrk dunng Year—
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Recogmtton of the Etwtronment in Whl(:h We Plan to Work

V M The Geoqraphlc Sltuat:on

The pm\nnce of Flevoland was estabhshed in 1986 and as Such is the yaungesﬁ
province in the Nethertands tt at the location of the former Zu:derzee The main part
of the area lles in Noorﬂuostpalder and mcludes the former istands of Urk and

Schoktand The clty of Emmetonrct ltes in the centre of the polder and is the jocal
govemment and services centre

V.\Lii_The Economy

v.vi

Flevoland has experienced rapid economic growth over the past few years and is
focused on

Innovation & technology
Internationalisation

Job market and starters
Agriculture and agribusiness
Tourism and recreation

a2 a % & &

This combination of geography and the importance of the economy shows the focus
that we must take when we undertake work in the area. Praper communication,
consideration of the populace, and the need to respect the environment at all times
will drive é concentrated effort to perform our activities with great care and diligence.

Evaluation of Different Sources of Potential Impact

V.VLi Geological Studies

These studies may focus on the geology of the area requested considering its
potential oil and gas and interpretation of data collected either by the seismic method
or by drilling. The work is performed in laboratories or offices: consequently, this
work does not affect the environment.

V.Viii Séismic Work

Attachment Vv '

Th!s waork con515ts of usmg a tong-tested technique known as sesmlc reﬂectlon This
technlque has been employed in many appt:catmns for years The method is to create
sound waves which are reflected on the vanous geotogtcal strata and the data is -
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_faeeumulated for further study and anaiysrs This vibre—seismic method wrl] be used
' 3fer cerryfng out cempaign(s) Itis characienzed by the preductren of acouslic waves

Which are generated by mechamcal means The methed tmnsrnrls the waves rmo lhe

-greund uslng electre-hydraullc vrbraters mounted on vehrcles The srgnal Is low end

general[y neeessary to eceemrnedate the vrbrations of several elementary vibrators

eperatlng in synchrenrzatron

. The measunng devrce used te record vrbretrens reﬂeeled by the layers af subsorl

includes seismegraphre statrens etrgned with a preﬁle spaced frem one anether by
a drstance lhai can vary 10 1o 100 metrés, spanning a Iength ef a few krlemetres and
wrdlh ofa few tens of meters. The simultaneous recording srgnal detected by these
stations is mennored by the Iabemlory tiuck upon execution ofa vibratren These
reeerdrngs eﬂertreetment in @ computer centre, prewde infnnnanen on the geomelry
of iayers of subseil located in the vertical profile and delermrne lhe exact thrckness
and the sersmlc velecrty of the surface Iayer(s)

a) img_eg_ on Em_iironment

F'nmary concems of Seismic reﬂectren adse by the passage of vehicles of various

levels on land (wood, crops, roads, elc. ...) with the damage usually caused by the
passage of trucks:

— The light vehicles do virtually no damage to roads. Access to the surface parcels

being crossed is carefully mapped to assure that the minimum disruption is created to
fiet the best results.

-- The larger vehicles are heavier and can da damage passing through the surface
parcels if the ground is wet. For this reason, the lead contractor will seek to conduct
work when properties are driest to assure minimum d'isruplten.

b) Measures Envisaged to Reduce or to Eliminate any Impact on the Environment

-- The preparation work is composed of llghtest vehicles possfble considering their
duties.

— The larger venrcles are cogriizant of requ!rements to move off-road only when
necessary

- The gear needed for the emissien of aceust]e waves. rs Iess and. less damaging as

a result ef use rnore end mere speciel’rzed vehrcles These vehrdes are equ]pped with
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ﬂ'lll'l murn all operahons above OCGUpy the areas concemed'only fora few

Tha representatrves nf our ct:mpany, fespor

Flnally, 0perators are we!! mformad uft systemlc ﬁnancial damage

compensation levels aad Iand owneré are quIcidy compensaied fur damages
mcurred :

c) Requlatory Provisions

Prior to execution of any campaign of geophysics ta be camied ou! within the
perimeter, all appropriate régulatory authorities would be contacted {o acquire
necessary permits and requirements and would then respect all judgments about the
planned work, the aperational execution and dosure of the work.

V.VLiif Dg‘lling [he Well
The proposed wnrks have en\nmnmental effecls whlch are by lhe:r nature temporary and
that may be separated irlo two phases:
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cunsidaration in des[grﬂng the work su :

b The nmrng O@rahons '

=dnlling .

. Odours and airbome concems :
The drlllmg do not emit any odar other than the exhausts of dqesel engines
used.

. Sounds
. the sourids of diesel engines of the probe and pumps,
the nolse related issues of the drill pipe and other metal parts,
the noise from vehicles used for delivery.
These: sounds are not negliglble and measurements made during drilling on
vaﬁoustypes of eqmpmen’t are regularly and contmuously momlored to
conform to Dutch requ:remenls The dﬂlling oparatmns are carried out 24
hours on 24 for a penud ofappmnmate;y 45 days, rt can be a signrﬁcant
concem g[ven the prox]mrty of poteniia] rural habltats HoWevsr e-qu;pment




¢  Precautions Taken to Reduce or Reémoval of Nuisances Linkcd to Drilling

- Access to the location of the dnllmg is fuliy ccntamed and access is off-limits to the

: publlc

- The drilling site is surrounded by a network des;gned to coiiect runoff. The network

is equrpped with ﬂuld traps that are the subject of regular mspect:on The basins fo

receive drilling ﬂu;ds

will be made watemght in the case of any unexpected runoff, they are channelled to
the retention network.

- Nmse is addressed by emptoymg eqmpment equipped with soundproofi ng anda
noise level lower than those set by the !egtsianon in force,

d) Arrang'émen_ts for the End of Drilling Qperations

Given what has been said earlier, the site is at the end of the operations is addressed
the following manner:

-~ If the well(s) proves useful to exploitation, they are made safe, so that their
presence runs no risk to the environment. In particular, the tocation of the wellhead is
closed and those of the basins are freated and rehabilitated. The surfaces
unnecessary for the future operation are rehabilitated.

-- If a well is dry or not deerned critical to future operation the borehale is blocked by
several cement plugs, in accordance with the rules of the art of the qil industry.

Basins are treated and the site is handed over to state 50 as 1o allow reintegration
into the natural environment.

e) Reaqutatory Provisions

Prior o execuimn of any campargn of dn[lmg to be carried oul wrlhm the perimeter, all
appmpnate regulatory authonlres wcu!d be contacted tc acqulre necessary permrls
and requnrements and wculd then respect all Judgments about the plarnined work the
operattonal executron and clcsure of the wcrk '

Attachment v
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