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Executive Summary: Envoi has been commissioned 
to assist ASX listed Dart Energy (‘Dart’) to identify 
companies interested in acquiring a significant percentage 
of its entire unconventional asset package consisting of 32 
operated and predominantly 100% owned onshore 
petroleum licences in the UK with both CBM and Shale 
gas potential. Dart is seeking a ‘strategic partner’ to join 
them and participate in the exploration and development of 
the CBM and shale gas potential of its acreage which 
covers in excess of 3,700 km2 in six of the major coalfield 
regions of Scotland, Wales and England.  

CBM and coal seam gas exploitation in the UK is still very 
much in its infancy, even though coal was the UK’s main 
energy source during the industrial revolution in the 1800s 
and early 1900s. While the use of indigenous mined coal 
for domestic energy is still in decline, present day figures 
indicate that there is still 300 years’ worth of coal reserves 
remaining in the UK, with Government estimates that its 
unexploited CBM resources are likely to exceed 102 Tcf.  
 
Dart recently acquired the UK interests of Composite 
Energy, Greenpark Energy and BG Group and, as a result, 
has become the largest holder of onshore acreage in the 
UK, adding to its portfolio of other CBM and 

unconventional operations throughout the rest of the world 
including Europe, Asia and Australia.  
 
Dart is now seeking a partner to progress and accelerate 
the exploitation of its now extensive and highly prospective 
UK acreage portfolio, which has both CBM and shale gas 
potential, all situated within the UK’s famous coalfield 
areas. These areas are already well-documented, due to 
the legacy of the largely now historic mining industry. A 
significant amount of detailed data is available on the coal 
types, extent, structure and stress regimes from 
considerable geological work from the many mines and 
associated boreholes. Seismic data and drilling from 
conventional hydrocarbon exploration in and surrounding 
Dart’s acreage add to the extensive data available.  
 

Dart’s extensive portfolio has an independently certified 
potential CBM resource of between 4Tcf (2C) to 10+ Tcf 
(3C), plus an additional 65.6 Tcf (best estimate OGIP) of 
shale gas resource in its acreage. 
 

Dart’s portfolio includes PEDL 133, situated in the 
Kincardine Basin within the Midland Valley of Scotland 
(See attached location map).  This significantly includes 
the Airth Phase I pilot drilling and testing programme in 
July 2012 resulted in production rates of some 800,000 
standard cubic feet of gas per day. This was not only the 
second ever project in the UK to successfully sell power 
generated from CBM gas but will now be the first to be fully 
exploited commercially. An independent reserves report 
by Netherland Sewell estimates that the 2P reserve in the 
Airth development alone, forming just 10% of PEDL133, is 
43 Bcf, with the 3P potential up to 81 Bcf. The total 3C 
upside potential of the Airth resource alone is now 
estimated in excess of 1 Tcf and resulted in Dart’s decision 
to progress to Phase II and full development of this 
resource starting early this year (2013). The decision is 
assisted by favourable long-term gas sales agreements 
that Dart  has in place and the UK gas prices, which range 
between US$ 9 - US$ 11 per Mcf. The other blocks in 
Dart’s asset package offer substantial appraisal upside 
and are expected to be unlocked starting with some 18+ 
CBM test wells being planned over the next few years. 
These will not only fulfil the licence obligations but allow a 
JV to explore and develop both the CBM and potential 
shale gas resource at an appropriate pace.  
 

Dart’s near term focus is on the commercial development 
of the Airth CBM resource in the Midland Valley of 
Scotland. This is due to start the Phase II multi-lateral 
drilling programme at the beginning of 2013, following the 
successful Phase I pilot production and power generation 
carried out in 2012.  
 
Dart is  seeking a strategic partner to join them in the 
exploitation of their UK CBM acreage through acquisition 
of a material interest in their entire onshore UK acreage 
portfolio. Dart is the partner of choice with its 
well-established and technically proficient unconventional 
resource expertise, established in support of its rapidly 
growing global unconventional portfolio. This is an 
unrivalled opportunity to participate in this extensive and 
prospective UK CBM & Shale gas acreage and exploit the 
large resource potential.  
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History& Future Potential UK Coal: The coal 
mining industry has a long history in the North of 
England and Midlands playing a critical role in the 
industrialisation of Britain. Fuelling British industrial 
development from the mid 1800s, by 1910 the coal 
industry employed over one million miners and 
produced over 287 Mt of coal annually, the second 
highest in the world at the time. Demand for coal was 
high at this time as it fuelled the string of power stations 
which generated most of the electricity for the industrial 
cities of northern Britain. Despite there being an 
estimated 300+ years of coal reserves remaining in the 
UK, most of the coal mining has ceased.  
 
The majority of UK coalfields were closed during the 
late 1980’s and early1990s, due to peak North Sea gas 
production and cheaper coal imports, making the many 
deep coal mines in the UK uneconomic. A small 
number of deep coal mines still operate in the UK’s 
coalfields, although this is a fraction of the 170 mines 
that existed less than thirty years ago.  

 

Following the dramatic reduction in mining in the 1980s 
to 1990s, and deregulation of the gas and electricity 
industries, coal mine methane (CMM), which had 
sometimes been used locally to generate power for the 
mines themselves, became commercially exploitable in 
the UK. The sector has grown steadily with around 
140MW of generation capacity coming from 
abandoned coal mines today. Whereas CMM is 
extracted from disused coal mines, ‘coal bed methane’ 
(CBM) is prospective where there are sufficient 

un-mined coal seams which can be drilled to produce 
methane. The UK still has in large quantities of mapped 
but un-mined gassy coal reserves. The UK government 
currently estimates that the UK’s unexploited CBM 
resources could exceed 102 Tcf and is ranked 6th in the 
world for potential CBM reserves (as reported by 
Schlumberger).  
 
Despite this, the UK CBM sector is still in its infancy 
compared with other parts of the world (particularly the 
USA and Australia) as there are only a total of 45 CBM 
exploration wells drilled to date in the whole of the UK. 
Currently there are six companies specifically targeting 
CBM onshore within the UK with their combined 
acreage totalling some 7,000 km2 (1.7 million acres). 
This includes three CBM pilot schemes destined for 
commercial exploitation. The first of these was at Doe 
Green in South Lancashire which is understood to have 
achieved the UK’s first ever commercial CBM ‘gas to 
power’ pilot production in 2009. This pilot scheme is 
adjacent to Dart’s EXL 273 asset which is part of the 
portfolio on offer. 
 
More significantly, is Dart’s own successful and more 
recent Airth pilot ‘gas to power’ project in the Midland 
Valley of Scotland completed in late 2012. This is now 
scheduled to be the first full scale commercial 
development of CBM gas in the UK (Ref: Attachment 2. 
 
Geological Data: There is sufficient knowledge and 
data from the historical mining of the coal seams and 
their gas content to classify the CBM in the UK as a 
‘contingent gas resources’. This will be upgraded as 
exploration and exploitation of CBM in the UK 
accelerates and production projects progress.  Similar 
logic applies to shale gas resources which are only now 
beginning to be seen as a ‘prospective’ resource in the 
UK, with their evaluation and exploitation at a much 
earlier stage than CBM. 
 
Extensive geological and geophysical datasets are 
available regionally and within Dart’s licence areas, 
including 2D seismic and borehole data. A large 
number of boreholes have been drilled in and around 
the Dart licences, including wells for oil, gas and coal 
exploration/production, stratigraphic research and 
water resources. The British Geological Survey (BGS) 
curates a database with over 8,000 (including 
conventional, unconventional, coal and stratigraphic) 
boreholes <200m deep and over 2,700 
boreholes >600m deep within coalfield areas alone. 
The stratigraphy is therefore clearly defined and the 
fault patterns accurately mapped.  
 
These archives provide a wealth of information for new 
exploration. 
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Summary of CBM Resource Potential of Dart’s UK Asset Portfolio  

PROJECT AREA Licences Resource 
Type 

Area CBM Resource / 
Reserve Assessment 

 Net 
Shale Gas 
Resource 
Potential 

3C 
(‘Contingent’) 

3P (‘Proven, 
Probable & 
Possible’) 

  
(OGIP) 

MIDLAND VALLEY  

Development PEDL 133  CBM  367 Km
2
 1,247 Bcf 72 Bcf   

Exploration PEDL 133 SHALE     2,548 Bcf 

Appraisal PEDLs 161 & 163  CBM  412 Km
2
 185 Bcf    

SOLWAY  Appraisal PEDL 159  CBM  295 Km
2
 134 Bcf 46.9 Bcf   

CHESHIRE Appraisal 
PEDLs 147, 185, 186, 
187 188, 189 & EXL 
273 

CBM / 
SHALE 

828 Km
2
 3,195 Bcf  

 
30,550 Bcf 

EAST MIDLANDS  Appraisal 

PEDLs 173, 174, 176 
& 179 

CBM  477 Km
2
 2,368 Bcf  

 
 

PEDL 178  CBM / OIL  64 Km
2
 407 Bcf    

PEDLs 012, 139, 140, 
200, 207, 210 & EXL 
288 

CBM / 
SHALE  

636 Km
2
 765 Bcf  

 
13,424 Bcf 

PEDL 146, PL 162-1 & 
EXL290  

CBM  318 Km
2
 348 Bcf  

 
 

SOUTH WALES  Appraisal PEDL 211 & EXL 284  CBM  134 Km
2
 750 BCf    

STAFFORDSHIRE  Appraisal 
AL 010 & PEDLs 195, 
196 & 198  

CBM  255 Km
2
 

1,042 Bcf 
    

  32 Licences  3,766 Km
2
 10.4 Tcf 119 Bcf  65,558 Bcf 

 
DART - Corporate & Asset Overview: Dart is a 
global unconventional resource (primarily CBM) 
focused E&P company listed in Australia on the ASX, 
but based in Singapore. Dart’s global portfolio of assets 
has grown rapidly and now includes interests in China, 
Indonesia, India, Australia, Poland, German and 
Belgium, specifically relevant to this farmout, a 
substantial acreage position the UK. Within the UK Dart 
now own and operate 32 petroleum licences with CBM 
and shale gas exploration and production potential, 
which cover 3,766 km2 of Scotland, Wales and England, 
as the table of assets above summarises. 
 
The growth of Dart’s UK acreage was achieved through 
the acquisition of Composite Energy in February 2011, 
which included, in addition to assets in Poland, the Airth 
CBM pilot development in PEDL 133 in the Kincardine 
Basin of Scotland and 14 other PEDL licences in the 
coal basins across the UK. Composite’s joint venture 
partner at the time of the Composite acquisition was the 
BG Group which subsequently transferred their 51% 
interest and all outstanding work obligations to Dart. 
This resulted in Dart becoming the 100% interest holder 
and operator of all of the Composite UK acreage. At 
that time (mid 2011) this had a combined estimated 
prospective resource of approximately 5.2 Tcf.  
 
In December 2011, Dart Energy agreed to acquire the 
unconventional gas business of Greenpark Energy 
Limited, comprising an additional 22 onshore licences 
in the UK. This was a strategic investment and 
complementary growth of the Dart acreage which 

doubled the footprint of CBM and Shale Gas potential, 
including a sizeable certified 2C resource base.  
 

Resource Potential: Dart’s current 32 UK Licences 
include acreage in the Midland Valley of Scotland, 
onshore Solway, East Midlands, Cheshire Basin and 
South Wales which have a combined area of 3,766 km2. 
They include both CBM and shale gas resource 
prospectivity which  are now estimated by NSAI to have 
a combined resource upside potential across Dart’s 
entire UK portfolio of between 4 and 10+ Tcf (3C – 2C) 
CBM gas resources plus an additional 371 Bcf of shale 
gas prospective resource potential.  
 
Regional Setting &Coal Geology Overview: The 
UK has had an extremely varied stratigraphic and 
tectonic evolution, and although it is globally a relatively 
small area, the resulting geology contains significant 
mineral resources. These include not only the major oil 
and gas reserves (mainly offshore) and the numerous 
large coal basins onshore, but also the less frequently 
mentioned ores and precious metal deposits locally 
associated with volcanic geology and the aggregates 
used in construction. 
 

The UK’s historically most productive coal areas 
include the English Midlands, Northern England, South 
Wales and Central Scotland. These mostly consist of 
Upper Carboniferous Namurian to Westphalian 
stratigraphic units known as the Pennine and South 
Wales Coal Measures Groups. There are also minor 
Jurassic bituminous coal deposits in NE Scotland and 
Tertiary lignites in Devon and Northern Ireland. 
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Statigraphic Evolution of the Coals: Closure of the 
Iapetus Ocean over a 200 million year period during the 
Early Palaeozoic resulted in the Caledonian Orogeny 
and a series of tectonic events with a predominantly 
east west axis. Final ocean closure took place in the 
Early Devonian marked by an east-west orientated 
suture line through northern England which produced 
numerous faults and structures that governed the 
development of the succeeding geology. North and 
south of this suture line, both uplift and oblique strike 
slip faulting was caused by the angle of collision.  

 
 
By Late Devonian times, the present day British Isles 
were situated close to the equator where tectonic plate 
movement to the north resulted in the Variscan front 
and a fold belt created by the N-S compressional 
stresses located in what is now southern England. 
Extensional movements on pre-existing fault lines in 
the north resulted in the formation of tilted blocks or 
half-grabens across what is now northern England. 
 
Formation of these grabens coincided with a rise in sea 
level in the early Carboniferous (Dinantian) times and 
marine sedimentation, including widespread limestone 

deposition. This was followed by major deltaic coal and 
sandstone deposition in Namurian and early 
Westphalian times.  
 
Carboniferous sub-basins resulted, bounded by the 
older Caledonian block and basin structures within the 
E-W trending foreland basin north of the Variscan Fold 
belt, which were separated from the fold belt to the 
south by the Wales-Brabant High. Rivers flowing off 
this landmass sourced the distinctive Millstone Grit 
sandstone stratigraphy. This was subsequently 
overlain with large scale deltas providing the 
widespread coal deposition of the Middle Coal 
Measures. These coal deposits today cover an area of 
approximately 11,000 km2 of the UK’s surface, with a 
further 28,000 km2 of sub-surface deposits onshore. 
During the Carboniferous, coal was laid down over a 
wide area, stretching from the present day 
Appalachians, across the UK, France and Germany, all 
the way to Poland and the Ukraine.  
 
To the north, highs emerged during the Carboniferous 
(including the Precambrian and Lower Palaeozoic of 
the Scottish Highlands, the Lower Palaeozoic of the 
Southern Uplands and the horst blocks of the northern 
Pennines) and separated the thick basin deposits from 
other basins. Late Carboniferous Variscan-related 
inversion with increasing plate pressure from the south 
(in late Westphalian / Stephanian times) uplifted the 
Pennine hills which now separate the Lancashire and 
Nottinghamshire / Yorkshire coalfields and the 
Cumberland and Northumberland coalfields. 
 
During Permian times, a predominantly arid 
environment prevailed with the development of a 
regional N-S extensional rift across the English 
Midlands region. This led to the formation of a complex 
set of localised sub-basins and depocentres controlled 
by the pre-existing NE-SW trending Carboniferous 
faults. This continued until the mid-Triassic, when 
regional thermal subsidence followed. Much of the 
subsequent Mesozoic strata was either not deposited 
or was eroded after Tertiary uplift and erosion leaving 
only sporadic post-Triassic deposits. 
 
CBM Prospectivity: British coal seams have been 
extensively sampled and analyzed from mines and 
borehole cores in all of the coalfield areas, all of which 
contain significant un-mined coal resources. These are 
well mapped and documented, with significant data 
available from both historical coal mining and 
conventional oil and gas exploration. The coal types, 
content, cleat (fracture) direction and associated 
lithologies are well known and understood.The coals in 
all areas are wet and require dewatering to enable 
CBM production. 
 

The UK coalfields are all gas-prone, with Dart’s 
acreage located across those which are the more gas 
rich (see Relative Gassiness graph below). 
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The UK’s large unexploited CBM potential is also 
recognised as significant globally, as the world map 
and summary of activity and potential CBM reserves 
below indicates.  
 

Unconventional Upside: While the CBM potential 
in Dart’s acreage has significant value, there is also 
additional prospectivity for shale gas in several of 
Dart’s Licences, as indicated in the asset table above, 
though at this stage Dart’s focus is on the CBM 
potential. Shale gas reserve potential in the UK has to 
date been assessed by the UK Government which 
estimates some 150 billion m3 (5.4 Tcf) recoverable 
reserves, at a recovery rate of around 10%. If planned 
exploration and exploitation of the shale basins in the 
UK prove analogous to shale plays in North America, 
there could be huge additional shale gas potential 
associated with these basins in the UK. 
 

Shale gas exploration in the UK, however, is very much 
more in its infancy than CBM and the economies of 
scale in the UK for shale gas production have yet to be 
properly tested. The first ever exploration project 
onshore, operated by Cuadrilla Resources, is currently 
under way in Lancashire. Their Preese Hall well, 
reportedly targeting the Carboniferous Upper Bowland 
Shales, had positive initial test results, which following 
the UK government’s recent agreement to allow 
hydraulic fracturing, has led to plans for further drilling.  
 
Likely shale gas targets include the 10,000 km2 area of 
Early Namurian Upper Bowland Shale in Lancashire in 
which Cuadrilla is exploring. The organic-rich parts of 
the Upper Bowland Shale, which extends southwards 
into Dart’s Cheshire Basin licences, have been 
encountered with a net prospective thickness up to110 
metres and displaying gamma values in excess of 180° 
API. They also contain up to 45% quartz and 10% 
carbonate in the matrix creating brittleness that 
enhances hydraulic fracture stimulation.  
 
The following link should open a PDF version of a 
presentation on the shale potential of Dart’s UK asset 
portfolio:  Dart(UK)ShalePlayPotential(24-2-13) 
 

Infrastructure: The UK has a comprehensive gas 
and electricity distribution infrastructure (Ref: gas trunk 
lines on above map) that can be accessed from pretty 
much anywhere onshore due to the deregulated market 
established in the 1990s. This ensures that all of Dart’s 
Licences across the country are not only close to ready 
markets, but the regions also locally benefit from the 
appropriate upstream and downstream 
expertise.Transport links are also very good, with roads, 
rail, sea ports and international airports all in close 
proximity to Dart’s licence areas. 

 

Value & Commercial Potential: Current UK 
wholesale gas prices are around £7.0 per Mcf (c. 
US$ 10 per Mcf) which is significantly higher than in the 
US. This is likely to be sustained, even when 
successful shale gas and CBM production is 
established onshore due to high demand, the declining 
reserves in the Southern North Sea and increasing 
dependency on imports from Europe and Russia. The 
deregulated market, current high price and its likely 
sustainability ensures that favourable economics can, 
and will be, achieved in the UK both now and in the 
future. This will only improve as economies of scale 
become established. At present, gas accounts for 
nearly 48% of UK primary power generation, of which 
the localised gas-to-power generation, mostly from 
landfill, produces barely 3%.  
 

Fiscal Terms & Economics: Dart licences are all 
held and regulated by the standard UK onshore 
petroleum terms where favourable fiscal terms based 
largely on corporation tax for onshore UK gas 
production (12.5% gas royalty is not applied), a high 

http://envoi.co.uk/wp-content/uploads/2012/11/Dart(UK)ShalePlayPotential(24-2-13).pdf
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gas price, available infrastructure and high demand 
ensure that the economics for unconventional gas 
production are very robust. 
 
Work Programme & Obligations: Dart’s Licences 
have a number of achievable outstanding work 
obligations. Across its UK portfolio it has a total of 18 
outstanding firm commitment wells, plus one additional 
drill or drop commitment well, which are all required to 
be drilled by the end of June 2014.  Dart is currently 
evaluating the most efficient and productive drilling 
plans not only to fulfil its work commitments, but also 
maximise and exploit its resources. 
 

The likely drilling programme will consist of a series of 
eight cored vertical wells (est. cost between £ 0.8 
million and £1.2 million each) across unexplored parts 
of its acreage in 2013. This will be followed by both the 
drilling of two discretionary pilot well pairs on PEDL159 
in the Solway Basin (est. total cost between £4.4 million 
and £5.2 million, excluding OPEX costs during the 
testing phase) commencing late Q4 2013 and the start 
of a development drilling programme in PEDL133 to 
commercialise the Airth CBM resource in the Midland 
Valley of Scotland. 
 
The minimum cost of fulfilling the 18 well commitments 
through to June 2014 is expected to be in the region of 
£16 million to £20 million, based on drilling cored 
vertical wells to fulfil their minimum depth commitments. 
Hydraulic fracturing of the coals or other strata is not 
envisaged in any of the wells in the current drilling 
programme. 
 

Offer: Dart is seeking  a strategic partner to acquire 
between a 25% to 45% interest in their entire UK CBM 
and  Shale Gas acreage portfolio based on cash offers, 
with the planned appraisal and development 
programmes subsequently funded on an equity basis. 
 
Data & Additional Information: Dart possesses a 
considerable amount of data over its UK Licences, 
including borehole and seismic data. All data will be 
made available in a data room after execution of the 
appropriate confidentiality agreement. 
 
Interested parties will be invited to visit Dart’s offices in 
Stirling (Scotland) for a detailed presentation and 
comprehensive data review. Introductory presentations 
after execution of the CA can also be arranged in Dart’s 
office in Singapore if appropriate.  
 

All expressions of interest and requests for more 
information, including a copy of the CA for execution 
prior to access to the online data room, should be made 
through Envoi: Contact: Mike Lakin 
 

Envoi Limited 
11 Cowper Road 
London, W7 1EL 
United Kingdom 
 

Tel :  +44 (0)20 8566 1310 
E :  deliver@envoi.co.uk 
 

AN ACROBAT VERSION OF THIS SYNOPSIS IS ALSO AVAILABLE FOR 
REVIEW ON THE ‘ACTIVE PROJECTS’ PAGE OF ENVOI’s WEB SITE 

www.envoi.co.uk 

 
,  

  

Disclaimer: The information in this memorandum is for guidance only.  Neither Envoi Limited (Envoi), or Dart Energy (‘Dart’) nor any director, officer or employee of Envoi or Dart accepts responsibility for or makes any representation or warranty, 
express or implied, with respect to the accuracy or completeness of the information, estimates and opinions contained in this document.  This document does not constitute an offer, and neither this document nor the information, estimates and 
opinions contained in it shall form the basis of any contract.  Companies wishing to acquire an interest in the project will be expected to make their own review of all documents and form their own judgements 
entirely.Envoi/P213Dart(UK-CBM)Syn.doc 

 

Estimated Global CBM Resource Potential 

http://www.envoi.co.uk/
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ATTACHMENT 1 
 

Midland Valley Asset Summary 
 

Introduction: Dart’s assets in the Midland Valley consist 
of three licences, PEDLs 133, 161 and 163, and a 
combined area of 729 km2, covering parts of the Fife and 
northern Central Coalfields in the Midland Valley, an area 
of relatively low lying land across the central lowlands of 
Scotland.  
 
The coalfield area is formed by an ENE trending 90 km 
wide graben bounded by the Highland Boundary Fault to 
the north and the Southern Uplands Fault to the south. 
These faults, originally formed by rifting associated with 
the Caledonian Orogeny and closure of the Iapetus 
Ocean, the suture of which is just to the south, became 
more strike slip during the Carboniferous, helping to 
control sedimentation into the Midland Valley basins. Over 
six km of Carboniferous sedimentation was deposited, 
with all stages of the Carboniferous represented. 
 
The area is a proven hydrocarbon province, with oil 
produced as far back as the 1850s through mining of the 
West Lothian Oil Shale Formation and more recently from 
compressive structures in minor sandstone reservoirs. Oil 
seeps have also been recorded in suburban Edinburgh.  
 
AngloAmerican (now ExxonMobil) produced over 30,000 
Bbls of oil from 1937 from the Midlothian field in the 
Lothian Coalfield, close to BP’s Cousland field where gas 
flows of around 36,000 Scf/d were achieved in the 1940s 
onwards. 
 
From the 1850s until the late 1990s, over 50 mines 
operated in the Fife coalfield area. Some opencast mining 
in the Lothian coalfield is still operational today although 

the last deep mine in Lothian, Monktonhall, near 
Edinburgh, closed in 1998. The last in the Central 
Coalfield, Longannet, closed four years later, in 2002 due 
to flooding. By 2006, almost all the remaining coal 
production from the Scottish coalfields was from opencast 
mines, but these still accounted for about 6 million tonnes, 
or around 45% of all UK coal production.  
 

Geology & Potential: Three distinct, but geologically 
contiguous coalfields make up the prospective eastern 
Midland Valley; the Fife, Central and Midlothian 
Coalfields. Consisting largely of Upper Carboniferous 
Coal Measures, with some Lower Carboniferous 
Limestone Coal Formation, the coals lie between 50 and 
1,200 metres deep in a series of gentle synclines. In the 
Airth area, they have an average gas content of 9 to 13 
m3/tonne, and a permeability of 0.5 mD. PEDLs 161 and 
163 contain around 15 metres of net coal in multiple 
seams up to 2.5 metres thick  
 

Forward Programme: PEDL 133 is the furthest advanced 
and full development is under way at the Airth CBM field 
within the licence. (Ref: Attachment 2 below for more 
specific information on the Airth Resource and its planned 
development). 
 

Obligations: The commitments for the PEDLs 133,161 
and 163 licences have already been fulfilled by the wells 
drilled by Dart and its heritage companies and no further 
obligation wells are required. PEDL133 expires in June 
2015 and PEDLs 161 and 163 expire in June 2014.  
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ATTACHMENT 2 
 

PEDL133 Airth Development Asset Summary 
 

Overview: Licence PEDL133 covers a 331 km2 area in 
the Kincardine Basin of the Midland Valley of southern 
Scotland, where it straddles the Forth River and both the 
Fife and Central coalfields. This Licence is the most 
advanced of not only Dart’s UK but also its European 
portfolio as it contains the Airth CBM development project 
which is now scheduled to become the first commercial 
CBM project in the UK following the successful ‘gas to 
power’ pilot project. This had been preceded by the drilling 
of ten CBM exploration and pilot appraisal wells by 
Composite Energy costing around £20 million prior to its 
acquisition by Dart. These wells included the Airth-10 
CBM pilot well which demonstrated continuous gas 
production in excess of 200,000 Scf per day on its own. 
Dart now owns 100% interest in the acreage, including 
both all the CBM horizons and the Black Metals Shale, a 
potential shale gas target, down to the base of the 
Limestone Coal Formation. Below this and through the 
high quality oil-prone West Lothian Oil Shale horizon, Dart 
has 49% to BG’s which has retained a 51% WI even after 
transition of all their CBM interests to Dart. 
 
After its acquisition of Composite, Dart successfully drilled 
a new multilateral pilot well, Airth-12, which accessed four 
coal seams with a total drilled section of 1,885m of 
connected coals.  Airth-12 has produced gas flows of up 
to 680,000 Scf per day on controlled production test and 
the gas supplied to a 375 KW power generator located 
on-site and connected to the local electricity grid.  
 
Geology: The four main coals targeted to date have a 
combined average thickness of 4.92 metres in the 
productive seams which exhibit a permeability of around 

0.5 mD between depths of 430 metres to 1,050 metres. 
The coal is ranked as ‘medium volatile bituminous’ with an 
average gas content of between nine and 13 m3/tonne 
(~459 Mcf/tonne) within the Airth pilot area and methane 
content between 85 to 90%. 
 
Potential: An independent reserve certification on PEDL 
133 carried out in 2011 by Netherland Sewell & 
Associates (NSAI) estimated 2P reserves of 43 Bcfr and 
3P reserves of 81 Bcfr which makes the Airth resources 
the most sizeable CBM reserves certification in Europe to 
date. As a result Dart Energy signed an 8 year Gas Sales 
Agreement with SSE Energy (“SSE” a UK FTSE 100 utility 
company) in July 2011, sized to deliver current 2P 
reserves during the term (although there is no minimum 
delivery requirement). SSE will purchase all gas delivered 
at prevailing UK gas prices, which currently range 
between US$ 9 -11 per Mcf. 
 
Forward Programme: Following regulatory approval, full 
development is expected to commence in 2013, with first 
gas delivery planned for late 2013. This will be carried out 
in several stages beginning with Phase one comprising of 
an additional five multilateral well pairs with up to 4,000m 
of connected coal per well and surface facilities capable of 
handling ten MMscf per day of gas and associated water. 
Phase two will follow-on with the drilling of a further 33 
production wells and facilities with gas processing 
capacity increasing to 30 MMscf per day. Phase three 
would involve the development of the rest of the 
prospective acreage and the remaining 2C and 3P CBM 
reserves. No hydraulic stimulation has been used to date 
or is planned for the Airth CBM exploitation in PEDL133. 
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ATTACHMENT 3 
 

Solway Asset Summary 
 

Introduction: PEDL159 covers an area of 295 km2 across 
the Canonbie and northern Cumberland coalfields of 
Cumbria in NW England which have a history of over 700 
years of coal mining activities. The bulk of this was in the 
West Cumberland Coalfield, stretching over 25 miles 
along the Cumbrian coastline, with some seams worked 
deep under the Irish Sea by shafts from onshore mines. 
The town of Whitehaven, 14 miles south of Maryport was, 
until the late 1940s, a major coal port.  Historically locally 
exploited inliers of coal within the Carboniferous limestone 
series are also found extending inland up to the edge of 
the Alston horst block. The last deep mine in Cumbria, 
Haig Pit in Whitehaven, closed in 1986.  
 
The Cumberland mines had a reputation for firedamp, the 
mining term for explosive gases in mines, usually CH4 
(methane), and its associated safety problems. Around 
the year 1730, records show a large flame burned at the 
top of a 250 ft shaft near to Whitehaven for several years, 
fuelled by gas piped from the coal seams below. 
 
The Canonbie Coalfield is a small, but high quality field at 
the northern edge of the Cumberland Coalfield. It is 
separated by the sediment filled Northumberland Trough 
from the historically better known Northumberland and 
Durham Coalfields which fuelled the heavy industries of 
Tyneside and Britain.  
 
Geology: There are 43 historic or legacy boreholes in 
PEDL159 which define the coal geology in great detail. 
The prospective strata lie conformably on the Millstone 
Grit and consist of Lower, Middle and Upper Coal 
Measures, lying within a N-S oriented syncline which 
shallows in the southern most part of the licence. Above 

the Coal Measures, Permian sandstone and shale extend 
to surface, with most of the post-Permian absent. On 
average, 12+ metres of net coal is present in the five main 
target seams, which lie at depths of 300 m in the north of 
the Licence, increasing to a depth of 1,200 m towards the 
centre of the Licence. The seams have tested at six to 12 
m3/tonne CH4 with 90-95% gas saturation and an 
estimated reserve of 196 Bcf in the area, with upside field 
potential of around 300 Bcf recoverable 
 
Potential: A number of wells have been drilled in the 
Licence to test the coals. Of these, four were exploration 
core wells and two were pilot in-seam wells, on which 
extended gas to surface tests were successful.  An early 
‘pre-feed’ gathering system for development in the 
Licence has been designed and 19 planned sites all have 
planning approval. The required pre-connection studies 
for connection to the gas National Grid have also been 
completed. As with the Dart CBM development at Airth 
and all of Dart’s UK licences, no fracture stimulation is 
planned appraisal or development of the PEDL159 CBM 
resource. 
 
Forward Programme: Dart is planning to drill two well 
pairs in 2013. 
 
Obligations: There are no outstanding commitments for 
PEDL 159, which expires in September 2015.
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ATTACHMENT 4 
 

Cheshire Asset Summary 
 

Introduction: Dart’s seven Licences in this asset area (of 
which six form one contiguous block – see map) cover a 
combined area of some 728 km2 of the Cheshire Basin, 
with a certified CBM resource of some 3.2 Tcf. 
 
Geology & Potential: In the Cheshire Basin, the 
Carboniferous strata are today exposed at surface north 
of the River Mersey, and gently dip regionally towards the 
south and west as the basin deepens rapidly from the 
shallow depths in PEDL185 and 186, west to east across 
the Dart acreage. Present day stratigraphy, including the 
potentially CBM productive coal measures, are locally 
discontinuous due to vertical offsets across north-south 
trending normal faults. The coals of the Cheshire Basin 
are found at very shallow depths in EXL273 and typically 
between 900 and 1,300 metres depth further south. 
 
Coal thicknesses are slightly better than in the Airth area 
of Scotland, with moderate gas contents (average 7.2 
m3/tonne) and saturation of around 60%. Initial 
indications are that coals have low permeability at depth 
but not dissimilar to that encountered at Airth.  
 

Forward Programme: Between three and four core wells 
are planned for 2013, some of which already have sites 
acquired with planning approval. An additional pilot 
appraisal well pair is possible in 2014 depending on the 
results of the 2013 drilling programme. 
 
Obligations: EXL273 expires in 2025 with all work 
obligations including drilling fulfilled. PEDL147 expires in 
September 2015, with the drilling requirements also 
satisfied by the Lester’s Lane well.  
 
In the other licences, including EXLs 185, 186, 187 188 
and 189, which were all awarded in the 13th Licence 
Round, a total of 8 wells remain to be drilled to between 
600 and 1,300 metres minimum depth to fulfil their 
respective work commitments. 
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ATTACHMENT 5 
 

Staffordshire Asset Summary 
 

Introduction: Dart has four licences in Staffordshire, 
covering a combined area of 325 km2. Coal mining has a 
long history in the county, with parish landowner records 
referring to coal mines on their land as early as the 
thirteenth century. The industrial revolution brought a high 
demand for coal to fuel the developing iron industry 
around Telford and Ironbridge to the south and the 
growing pottery industry centred upon Stoke. This 
triggered the building of firstly canals in the 1780s and 
then railways in the 1840s across the region to support 
these industries.  
 
While smaller in surface outcrop than most other English 
coalfields, the number and thickness of the seams 
positively make up for this, with some 60 mineable seams, 
many of which have never been exploited. This is 
reflected in its history and its coal output with the North 
Staffordshire area alone producing three million tonnes 
per year by 1864 and continued to rise for many years and 
reached a peak of 7.4 million tonnes per year by 1939.  
 
At Wolstanton colliery, the shafts targeting deeper seams 
reached a depth of 1,045 metres, a record for Western 
Europe. The last deep mine in the North Staffordshire 
coalfield, Silverdale, was closed in 1998. 
 

Geology & Potential: The basin deepens from north to 
south, with coal thicknesses in the central part in the 
Potteries Syncline second in England only to those of the 
Lancashire coalfield, although more similar to the East 
Midlands and Cheshire around the margins. Generally the 
beds of the western limb of the syncline are steeper than 
those on the eastern side. Only limited CBM drilling has 
been completed to date, although the area contains a 
large amount of historic coal exploration drilling, showing 
that approximately 15 to 20 coal seams could be targeted, 
at depths of 700 to 1,200 metres. The gas content is 
known to be seven m3/tonne on average. 
 
Forward Programme: The forward programme includes 
two core wells scheduled for 2013 with a possible pilot 
appraisal well pair expected for 2015. 
 
Obligations: The 1st exploration term forPEDL195, 196 
and 198 expires in June 2014, with a five well commitment 
required before progression to the 2nd term. Licence 
AL010 expires in June 2025 with no further commitments 
outstanding. 
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Introduction: Dart has a total of fifteen licences covering a 
combined area of 1,454 km2 in the East Midlands area 
including the Nottinghamshire and Yorkshire Coalfield 
region. This lies immediately east of the Pennine Hills, 
which separate the Lancashire Coalfield from those in 
Nottinghamshire and Yorkshire. A relatively conformable 
stratigraphy exists in the NW-SE trending Carboniferous 
subsurface with strata dipping regionally towards the 
south east, associated with the Permo-Trias subsidence 
in the Southern North Sea although with relatively little 
structural overprint. 
 
Dart holds 100% of these Licences, except in PEDLs 139 
and 140, where Dart has a 60% working interest in each. 
 
Geology & Potential: The numerous coal seams deepen 
eastwards from Derbyshire through Nottinghamshire, with 
the mines becoming correspondingly deeper to the east, 
reaching depths of over 1,000 m in mines such as the now 
abandoned Bevercotes Colliery. These depths meant that 
most of the Nottinghamshire mines were relatively recent 
due to the modern technology and engineering needed, 
compared to those in the west of the county where mining 
was more mature having started much earlier exploiting 
the shallower seams. The region is also a mature oil and 
gas province and contains many of the UK’s oldest 
producing oil and gas fields. The area also contains many 
deep coal mines (mostly abandoned or mothballed). As a 
result, the Dart acreage contains numerous stratigraphic 
boreholes and old conventional wells from the 1940s and 
1950s, plus eleven new exploration wells drilled by the 
heritage companies Dart acquired. The majority of the 

eleven wells drilled are in the eastern, deeper parts of the 
basin where the gas contents are typically moderate (5 - 
7m3/tonne). Gas saturation is typically between 50% and 
70% across most of the basin with permeability expected 
to be similar to that in the Airth development in Scotland. 
 
Of the shale present across the region, the best potential 
is seen as within the Gainsborough Trough and a 
well-mapped NW-SE trending graben with mature shale 
known to be present in the required quantities. 
 
There is also plenty of local hydrocarbon infrastructure 
and expertise to accommodate gas production, including 
pipelines and export facilities along with depleted gas 
fields such as at Saltfleetby which is now used for gas 
storage. Dart is considering the option of utilising ‘gas to 
power’ schemes for initial rapid monetisation of the drilling 
programme. Longer term production would utilise existing 
pipelines to access the national grid or feed local gas-fired 
power stations. 
 
Forward Programme: One or two pilot appraisal wells are 
being planned for 2013/14. 
. 

Obligations: The majority of the licences were awarded in 
the 2008 13th Onshore Licencing Round, with the earliest 
due to expire in June 2014. The remaining commitments 
for Dart’s East Midlands licences involve a total of 4 firm 
and 1 ‘drill or drop’ well to be completed by June 2014. 

ATTACHMENT 6 
 

East Midlands Asset Summary 
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ATTACHMENT 7 
 

South Wales Asset Summary 
 

Introduction: Dart’s acreage consists of two licences, 
PEDL211 and EXL284, covering a combined area of 134 
km2, in South Wales. 
 
During the Carboniferous the region comprised of a 
shallow marine platform and swamps, immediately south 
of the Wales-Brabant High, where thick layers of organic 
material and limestones were deposited along with sands 
from the emergent Massif to the north. The area 
underwent deformation on an E-W axis during the late 
Carboniferous Variscan Orogeny being on the northern 
margin of the coal basin and is today preserved as a large 
syncline. The syncline core of younger, more resistant 
sandstones forms a plateau dipping gently SE. 
 
A major SW-NE, fault lineament, known as the Neath 
Disturbance or ‘Neath Fault Zone’ which originated in the 
Caledonian Orogeny and was reactivated during the later 
Variscan movements, crosses the coalfield area. Its 
reactivation led to compressional structures throughout 
the area, with localised folding and thrust faulting along 
the line of the disturbance. 
 
Geology & Potential: Minor Tertiary uplift gave rise to 
numerous N-S and NNW-SSE trending faults overprinting 
the earlier structures. The topography was then shaped 
by glaciation in the last ice age around 20,000 years ago. 
The regular steep sided SSE trending ‘U’ and ‘V’ shaped 
valleys that resulted have created outcrops of the whole 
succession across the area. 

Multiple coal seams have historically been exploited from 
the 17th century onwards, with the local ports including 
Swansea and Port Talbot allowing easy export of the coal.  
 
The high grade gas-rich anthracite found in the South 
Wales Coal basin (up to 20 m3/tonne gas content) was 
prized for its thermal efficiency, and historically was 
particularly sought after by the Royal Navy for its coal 
powered fleet, by the railways and in modern times for the 
steelworks at Port Talbot due to the small amount of ash 
that remains after it is burnt. 
 
The last deep mine in South Wales and the oldest 
continually working deep mine in the UK, Tower Colliery, 
near to Aberdare, closed in 2008. As with the other 
coalfields, there is substantial amount of un-mined coal in 
both shallow and deep seams across the South Wales 
coal basin area. 
 
Forward Programme:  One core well is scheduled prior to 
June 2014 in PEDL211.  
 
Obligations: EXL 284 expires in 2025 with no further work 
commitment required. One further commitment well is 
required to be drilled in PEDL 211 before June 2014 to 
maintain the acreage. 


