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The Directors  

Europa Oil & Gas (Holdings) plc 

6 Porter Street 

London 

W1U 6DD 

 

Attention: Mr H Mackay 

Dear Sirs 

Re: Competent tŜǊǎƻƴΩǎ wŜǇƻǊǘ ƻŦ /ŜǊǘŀƛƴ Petroleum Interests of Europa Oil & Gas (Holdings) plc and 

its Subsidiaries 

In accordance with your instructions, ERC Equipoise Ltd όά9w/9έύ has prepared this /ƻƳǇŜǘŜƴǘ tŜǊǎƻƴΩǎ 

Report (CPR) on certain petroleum exploration and production interests of Europa Oil & Gas (Holdings) 

plc and ƛǘǎ ǎǳōǎƛŘƛŀǊƛŜǎ όά9ǳǊƻǇŀέύΦ The CPR has been compiled in accordance with and satisfies the AIM 

DǳƛŘŀƴŎŜ bƻǘŜ ŦƻǊ aƛƴƛƴƎΣ hƛƭ ŀƴŘ Dŀǎ /ƻƳǇŀƴƛŜǎ ŘŀǘŜŘ WǳƴŜ нллф όά!La DǳƛŘŀƴŎŜ bƻǘŜέύΦ 

Europa holds interests in three producing oil fields onshore the United Kingdom and holds exploration 

licences onshore and offshore the United Kingdom and onshore France and Romania. This CPR reports 

on the three producing fields, a gas discovery onshore France and undrilled prospects in certain 

exploration licences onshore the United Kingdom. 

We have estimated the volumes of reserves and prospective resources in these interests as at 31 

December 2011 using data and information available up to 28 April 2012. ERCE has not carried out any 

economic modelling of the fields. The economic cut-off dates for each field have been supplied by 

Europa. For the prospective resources we have included an assessment of the geological chance of 

success.  This dimension of risk does not incorporate the consideration of economic uncertainty and 

commerciality.  

We have prepared estimates of resources using the March 2007 SPE/WPC/AAPG/SPEE Petroleum 

resources Management System (PRMS) as the standard for classification and reporting. These 

definitions are set out in Appendix 1. 
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Licence Interests 

The licences owned by Europa and included in this CPR are summarised in the table below: 

 

Country 

Block/ 

Licence / 

(Field) 

Operator 

Europa 

Interest 

(%) 

Status 
Licence 

Expiry Date 

Area 

(km2) 

Outstanding 

Commitment 

in this licence 

phase 

United 

Kingdom 

DL003 (West 

Firsby) 
Europa 100.00 Prod Dec 2020 4 None 

United 

Kingdom 

DL001 

(Crosby 

Warren) 

Europa 100.00 Prod Oct 2017 9 None 

United 

Kingdom 

PL199-2  

(Whisby) 

Blackland 

Park Expl 
 65.00* Prod Nov 2015 4 None  

United 

Kingdom 
PEDL181 Europa 50.00 Expl Sept 2014 540.5 

70km 2D 

seismic 

United 

Kingdom 

PEDL 180 

182 

Egdon 

Resources 
 33.33 Expl Jul 2014 140 One Well 

United 

Kingdom 
PEDL 143 Europa 40.00 Expl Sep 2013 91.8 One Well 

Onshore 

France 

Béarn des 

Gaves 
Europa 100.00 Expl Mar 2015** 528 Eu  2.49MM 

Onshore 

France 

Tarbes Val 

ŘΩ!ŘƻǳǊ 
Europa 100.00 Expl Jan 2015**  234.5 Eu 0.97MM 

Notes 

*) Europa has a 65.00 per cent interest in production from Well 4 

**) The Béarn des DŀǾŜǎ ŀƴŘ ¢ŀǊōŜǎ ±ŀƭ ŘΩ!ŘƻǳǊ ƭƛŎŜƴŎŜǎ ƘŀǾŜ ǊŜŎŜƴǘƭȅ ŜȄǇƛǊŜŘΤ 9ǳǊƻǇŀ Ƙŀǎ ǎǳōƳƛǘǘŜŘ ǊŜƴŜǿŀƭ ǊŜǉǳŜǎǘǎ ŦƻǊ ŀ 

further three years  

In the above table, άtǊƻŘέ ƳŜŀƴǎ ǇǊƻŘǳŎǘƛƻƴΣ ά9ȄǇƭέ ƳŜŀƴǎ ŜȄǇƭƻǊŀǘƛƻƴ. 
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UK Fields 

Europa has interests ranging from 65 to 100 per cent in the West Firsby, Crosby Warren and Whisby 

producing oil fields onshore the United Kingdom. The total oil production rate from these fields amounts 

to some 200 stb/d. Our estimates of ultimate and remaining oil reserves from existing wells by field are 

presented in Table 1 and the remaining reserves in aggregate as at 31 December 2011 are as follows: 

Remaining Oil Reserves (Mstb) Proved 
Proved + 

Probable 

Proved + 

Probable + 

Possible 

Total Remaining Oil Reserves at 31 Dec 2011 349 683 1156 

Remaining oil reserves attributable to 

Europa at 31 Dec 2011 
287 609 1057 

 

Our forecasts of production from each of these fields, and in aggregate, are presented in Table 2. 

Onshore UK Prospects 

We have reviewed three undrilled prospects in the UK licences, namely Wressle, Broughton and 

Holmwood. 9ǳǊƻǇŀΩǎ ƛƴǘŜǊŜǎǘǎ ǊŀƴƎŜ ŦǊƻƳ ооΦоо ǘƻ 40.00 per cent. We consider there is an equal 

likelihood that either oil or gas may be discovered in the Holmwood prospect. Our estimates of total 

unrisked and risked prospective oil resources by prospect, assuming oil is discovered at Holmwood, are 

presented in Table 3 and the unrisked and risked prospective resources attributable to Europa are 

summarised as follows: 

Prospective Oil Resources (Mstb) Low 
Best 

Estimate 
High Mean 

Total Unrisked  1580 6020 21610 9880 

Total Unrisked Attributable to Europa 580 2230 8040 3670 

Total Risked Attributable to Europa 170 660 2360 1080 

 

Our estimates of total unrisked and risked prospective gas resources in the event that gas is discovered 

at Holmwood, are presented in Table 4 and the unrisked and risked prospective gas resources 

attributable to Europa are summarised as follows: 
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Prospective Gas Resources (bcf) Low 
Best 

Estimate 
High Mean 

Total Unrisked  1.67 7.13 25.71 11.73 

Total Unrisked Attributable to Europa 0.67 2.85 10.29 4.69 

Total Risked Attributable to Europa 0.18 0.74 2.67 1.22 

 

The Wressle prospect is due to be drilled in 2012. A planning application to drill the Holmwood prospect 

has been refused. An appeal against this decision has been initiated by the licence owners, the result of 

which should become available later in 2012.  

Berenx 

Europa has a 100 per cent interest the Béarn des Gaves licence onshore France, which contains the 

Berenx discovery. Berenx contains very sour gas in a deep (greater than 5500 m depth), highly over-

pressured, low porosity fractured reservoir of Upper Jurassic to Middle Cretaceous age that was tested 

at a flow rate of 0.3 MMscf/d in one of two wells drilled some 40 years ago. No gas samples were 

recovered during testing, but high H2S readings were recorded during testing and the nearby Lacq field 

has a gas composition with high mole fractions of H2S (10%) and CO2 (15%). There is considerable 

uncertainty as to the size and shape of the Berenx άDeepέ discovery, as well as to the reservoir 

characterisation and potential productivity.  

Our estimates of contingent gas resources in the deep reservoir in the Berenx discovery are summarised 

as follows: 

Contingent Gas Resources (bcf) 1C 2C 3C 

Berenx ά5ŜŜǇέ 31 134 623 

 

During the drilling of the Berenx wells there were also strong gas indications within the shallow 

allochtonous section in Well Berenx-1, although not in the slightly downdip Well Berenx-2.  Gas shows 

were concentrated in the same carbonate interval that forms the deep reservoir that is repeated at 

2100-2800 m in the over-thrust.  bƻ ǘŜǎǘ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘƛǎ .ŜǊŜƴȄ ά{Ƙŀƭƭƻǿέ ƛƴǘŜǊǾŀƭΦ Structural 

definition in the complex zone of imbricate thrusting is presently inadequate to understand the possible 

trapping mechanism.  We see the Berenx Shallow target as a lead at present, having an area of some 10 

to 12 km2 and possibly containing some 75 bcf gas initially in place but requiring further geotechnical 

data and work to develop into a prospect. Europa plans to acquire some new 2D seismic lines to clarify 

the structure.  
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The key risk for the future development potential of Berenx will be demonstrating the presence of an 

efficient open fracture system which can sustain commercial flow rates. An appraisal well is required to 

test the potential reservoir zones using modern drilling, completion and testing techniques and also to 

sample the fluids to establish the gas composition. In addition, the acquisition and PSDM processing of a 

sizeable 3D seismic survey will be required in order to define the trap size and configuration. 

Tarbes 

9ǳǊƻǇŀ Ƙŀǎ ŀ млл ǇŜǊ ŎŜƴǘ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ¢ŀǊōŜǎ ±ŀƭ ŘΩ!ŘƻǳǊΣ ǿƘƛŎƘ Ŏƻƴǘŀƛƴǎ ǘǿƻ ǎƳŀƭƭ ƻƛƭ ŦƛŜƭŘǎ ǘƘŀǘ 

produced oil predominantly from Aptian Albian reefal carbonates in the 1980s and have been closed in 

since 1986. The cumulative production from both fields was some 77,000 stb of 27 deg API gravity oil. 

Further development potential is identified at updip locations within these fields, which will require 

further seismic acquisition and studies better to define the structural interpretation and control on 

trapping. 

Confirmations and Professional Qualifications  

ERCE is an independent consultancy specialising in geoscience evaluation and engineering and 

economics assessment.  Except for the provision of professional services on a time-based fee basis, ERCE 

has no commercial arrangement with any other person or company involved in the interests which are 

the subject of this report.  ERCE confirms that it is independent of Europa, its directors, senior 

management and advisers.  

ERCE has the relevant and appropriate qualifications, experience and technical knowledge to appraise 

professionally and independently the assets.   ERCE considers that the scope of the CPR is appropriate 

and includes and discloses all information required to be included therein and was prepared to a 

standard expected in accordance with the AIM Guidance Note. 

The work has been supervised by Mr Simon McDonald, Engineering Director of ERCE, a post-graduate in 

Petroleum Engineering, a Chartered Petroleum Engineer and a member of the Society of Petroleum 

Engineers and the Society of Petroleum Evaluation Engineers. He has 35 years relevant experience in the 

evaluation of oil and gas fields and acreage, preparation of development plans and assessment of 

reserves. Other key personnel involved in this work hold at least a Masters degree in geology, 

geophysics, petroleum engineering or a related subject or have at least five years of relevant experience 

in the practice of geology, geophysics or petroleum engineering. 

Source Data and Methodology 

In carrying out our evaluation of these interests, we have relied upon information provided by Europa 

which comprised details of EuropaΩǎ ƭƛŎŜƴŎŜ ŀƴŘ ŀŎǊŜŀƎŜ ƛƴǘŜǊŜǎǘǎΣ ōŀǎƛŎ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ engineering 

data, technical reports, interpreted seismic, well and other data, costs and commercial data, 

development plans, production data and reviews of the performance of the producing fields. 
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Our approach has been to commence our investigations with the most recent technical reports and 

interpreted data. From these we have been able to identify those items of basic data which require re-

assessment.  Where only basic data have been available or where previous interpretations of data have 

been considered incomplete, we have undertaken our own interpretation.  

In estimating petroleum in place and recoverable, we have used standard techniques of petroleum 

engineering.  These techniques combine geophysical and geological knowledge with detailed 

information concerning porosity and permeability distributions, fluid characteristics and reservoir 

pressure.  There is uncertainty in the measurement and interpretation of basic data. We have estimated 

the degree of this uncertainty and have used statistical methods to calculate the range of petroleum 

initially in place and recoverable.  We have presented our own view of risks, where appropriate. 

Site visits were not considered to be necessary for the purpose of this report.  

The CPR relates specifically and solely to the subject assets and is conditional upon various assumptions 

that are described herein.  The CPR, of which this letter forms part, must therefore be read in its 

entirety. 

The nomenclature used in this report and attached tables is presented in Appendix 2. 

Yours faithfully 

ERC Equipoise Limited 

 

 

 

 

Simon McDonald 

Engineering Director 



     
 

 
 
 

 

 

P90 P50 P10 P90 P50 P10 P90 P50 P10

West Firsby 1669 1920 2280 1528 141 392 752 100 141 392 752

Crosby Warren 772 819 866 739 33 80 127 100 33 80 127

Whisby 886 922 986 712 174 210 274 65 113 137 178

Total 3327 3661 4132 2979 348 682 1153 287 609 1057

Remaining Reserves (Mstb)Cumulative 

Production 

(MMstb)

Table 1.  Ultimate and Remaining Oil Reserves at 31 December 2011 

Field
Ultimate Reserves (Mstb) Europa 

Interest 

(%)

Attributable Remaining 

Reserves (Mstb)

Field

Europa Interest

P90 P50 P10 P90 P50 P10 P90 P50 P10 P90 P50 P10 P90 P50 P10

(stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d) (stb/d)

2012 89.6 102.5 109.2 66.9 71.6 78.6 29.0 35.0 41.7 185.4 209.1 229.5 162.0 184.0 202.0

2013 77.4 96.1 105.3 57.3 63.1 71.7 21.4 30.1 38.0 156.1 189.3 215.1 136.0 167.2 190.0

2014 67.0 90.2 101.6 50.5 56.3 65.1 17.0 26.7 34.5 134.5 173.2 201.1 116.8 153.5 178.4

2015 58.2 84.7 98.0 44.5 50.3 59.0 13.5 23.7 31.2 116.3 158.6 188.3 100.7 141.0 167.6

2016 50.7 79.5 94.6 39.2 44.9 53.6 11.0 21.0 28.3 100.9 145.4 176.4 87.2 129.7 157.7

2017 44.3 74.7 91.3 34.6 40.1 48.6 18.6 25.7 78.9 133.4 165.5 66.8 119.4 148.5

2018 70.3 88.1 30.4 35.8 44.1 16.5 23.3 30.4 122.5 155.4 19.8 110.0 140.0

2019 66.1 85.0 26.8 31.9 40.0 14.6 21.1 26.8 112.7 146.1 17.4 101.5 132.1

2020 62.2 82.1 23.6 28.5 36.3 13.0 19.1 23.6 103.7 137.5 15.4 93.7 124.8

2021 58.6 79.2 20.8 25.4 32.9 11.5 17.3 20.8 95.6 129.5 13.5 86.7 117.9

2022 55.2 76.5 18.3 22.7 29.9 10.4 15.7 18.3 88.3 122.1 11.9 80.4 111.6

2023 52.1 73.9 16.2 20.3 27.1 14.2 16.2 72.3 115.2 10.5 65.2 105.7

2024 49.1 71.3 14.2 18.1 24.6 12.9 14.2 67.2 108.8 9.3 60.9 100.2

2025 46.4 68.9 12.5 16.1 22.3 11.7 12.5 62.5 102.9 8.2 56.9 95.1

2026 43.8 66.6 11.1 14.4 20.2 10.6 11.1 58.2 97.4 7.2 53.1 90.3

2027 41.4 64.3 10.2 12.9 18.3 10.0 10.2 54.2 92.7 6.6 49.7 86.2

2028 62.1 11.5 16.6 11.5 78.8 7.5 72.9

2029 60.0 10.4 15.1 10.4 75.1 6.8 69.8

2030 58.0 13.7 71.7 66.9

2031 56.1 12.4 68.5 64.2

2032 54.2 11.3 65.5 61.5

2033 52.4 10.3 62.7 59.1

2034 50.7 50.7 50.7

2035 49.0 49.0 49.0

2036 47.4 47.4 47.4

2037 45.8 45.8 45.8

2038 44.3 44.3 44.3

2039 42.9 42.9 42.9

2040 41.5 41.5 41.5

2041 40.2 40.2 40.2

Total (Mstb) 141 392 752 174 210 274 34 81 130 349 682 1156 288 609 1060

Production to Dec 11 (Mstb) 1528 1528 1528 712 712 712 739 739 739

Ultimate Reserves* (Mstb) 1669 1920 2280 886 922 986 773 820 869

Table 2.  Forecasts of Oil Production by Field and in Aggregate

Total

100

Total Attributable to EuropaCrosby Warren

100 65 100

Year

West Firsby Whisby



     
 

 
 
 

 

 

 

Low Best High Low Best High Mean Low Best High Mean Low Best High Mean

(MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb) (MMstb)

Broughton Penistone 0.75 2.51 8.74 0.15 0.55 1.99 0.91 33.33 0.05 0.18 0.66 0.30 36 0.02 0.07 0.24 0.11

Broughton Chatsworth 0.88 2.79 8.66 0.18 0.60 1.94 0.94 33.33 0.06 0.20 0.65 0.31 32 0.02 0.06 0.20 0.10

Wressle Penistone 0.95 3.53 12.50 0.20 0.77 2.89 1.31 33.33 0.07 0.26 0.96 0.44 36 0.02 0.09 0.35 0.16

Wressle Chatsworth 1.13 3.38 10.12 0.24 0.73 2.28 1.10 33.33 0.08 0.24 0.76 0.37 32 0.02 0.08 0.24 0.12

Holmwood** Portland Sst 1.23 3.75 11.42 0.26 0.82 2.61 1.24 40.00 0.10 0.33 1.04 0.49 32 0.03 0.10 0.33 0.16

Holmwood** Corallian 2.60 11.63 43.96 0.55 2.54 9.90 4.40 40.00 0.22 1.01 3.96 1.76 25 0.06 0.26 1.00 0.44

7.55 27.59 95.40 1.58 6.02 21.61 9.88 0.58 2.23 8.04 3.67 0.17 0.66 2.36 1.08

*) COS means chance of success (or exploration risk factor)

**) The COS for Holmwood reflects the chance of finding hydrocarbons; we consider there is an equal likelihood of finding oil or gas

Table 3.  STOIIP and Prospective Oil Resources - UK Onshore (if Oil is Discovered at Holmwood)

Block Prospect Reservoir

STOIIP Unrisked Prospective Resource

COS (%)

Net Risked Prospective Resource

TOTAL

Europa 

Interest 

(%)

Net Unrisked Prospective Resource

PEDL 182

PEDL 180

PEDL 143

Low Best High Low Best High Mean Low Best High Mean Low Best High Mean

(Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf) (Bcf)

Holmwood** Portland 0.49 1.48 4.53 0.31 0.95 2.96 1.42 40.00 0.13 0.38 1.18 0.57 32 0.04 0.12 0.37 0.18

Holmwood** Corralian 1.83 8.31 30.12 1.36 6.17 22.75 10.32 40.00 0.54 2.47 9.10 4.13 25 0.14 0.62 2.29 1.04

2.32 9.79 34.66 1.67 7.13 25.71 11.73 0.67 2.85 10.29 4.69 0.18 0.74 2.67 1.22

*) COS means chance of success (or exploration risk factor)

**) The COS for Holmwood reflects the chance of finding hydrocarbons; we consider there is an equal likelihood of finding oil or gas

Unrisked Prospective Resource Net Risked Prospective Resource

COS* 

(%)

TOTAL

Table 4.  GIIP and Prospective Gas Resources in Holmwood if Gas is Discovered

Block Prospect Reservoir

GIIP

PEDL143

Europa 

Interest 

(%)

Net Unrisked Prospective 

Resource
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ERC Equipoise Limited όά9w/ 9ǉǳƛǇƻƛǎŜέ ƻǊ ά9w/9έύ has made every effort to ensure that the 

interpretations, conclusions and recommendations presented herein are accurate and 

reliable in accordance with good industry practice. ERC Equipoise does not, however, 

guarantee the correctness of any such interpretations and shall not be liable or responsible 

for any loss, costs, damages or expenses incurred or sustained by anyone resulting from any 

interpretation or recommendation made by any of its officers, agents or employees.  
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1. Onshore UK fields  

1.1. West Firsby  

1.1.1. Introduction  

 
The West Firsby field is located onshore the United Kingdom north of the city of Lincoln in Licence DL003 

(Figure 1.1). The production licence expires in December 2029. Europa has a 100 per cent interest in the 

field. 

 

Figure 1.1: West Firsby oil field location m ap 

 

The field was discovered in 1987. Oil production commenced in 1991 from Well WF-1Z, which continued 

to produce until 2005, when it was sidetracked as Well WF-8. Wells WF-2 and WF-3 had previously been 

drilled to appraise the field but had failed to produce oil in commercial quantities. Well WF-2 is used as a 

water disposal well, whilst Well WF-3 remains shut-in. The oil is produced from poor to fair quality 

Carboniferous sandstones of early Westphalian age at a depth of approximately 5200 ft ss. 

Six more wells have since been drilled in the field. Well WF-4 was drilled in 1992. Well WF-4 commenced 

production in 1992 and continued producing until 2002 since when it has been shut in due to high water 

production and H2S levels. Well WF-5 was drilled in 1995 and ceased production in 2003 when it was 

sidetracked as Well WF-7, which continues to produce. Well WF-6 was drilled in 2006 and remains on 

production. Well WF-8 encountered the reservoir deep to prognosis and has not been produced. Well 

WF-9 commenced production in March 2011 at a rate of some 40 stb/d and had declined to just over 20 

stb/d by end 2011.  
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Europa acquired its interest in the field in 2003 from Tullow. The monthly averaged oil rate from the 

three currently producing wells has ranged from 20 to 140 stb/d in 2011, with an average for the year of 

90 stb/d. At the beginning of the year, the water cut was some 90 per cent but when Well WF-9 came 

on stream it decreased to 84 per cent. The oil is transported by truck for sale at the refinery at 

Immingham. 

1.1.2. Reservoir Description  

 
The West Firsby field is located within a hanging wall anticline. The field trends NW-SE (Figure 1.2) and is 

located on the downthrown side of the fault towards the north-eastern margin of the Gainsborough 

Trough. Closure is provided by a combination of dip within the structure and by faulting on the northern, 

eastern and southern flanks. The western closure is less well defined.  

 

Figure 1.2: West Firsby top zone 2 TWT structure m ap 

 
The reservoir is composed of Carboniferous age Late Namurian and Westphalian-A sediments deposited 

in a marine/deltaic environment grading to fluvial/continental, with facies controlled layering and 

submergence/emergence cycles. The reservoir is distinctly stratified. Superimposed on this stratification 

are subtler lateral trends that are controlled primarily by channel dominated sequences. The reservoir 

has a gross thickness of some 350 ft and is divisible into three major units named Zones 1, 2, and 3 

(Figure 1.3). 
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Figure 1.3: West Firsby correlation p anel 

 
Zone 3 is a sandstone of good reservoir quality, deposited in an upper shoreface environment and 

overlain by a field wide shale. Porosity is typically 16 to 20 per cent and core permeabilities range from 

0.1 to several hundred millidarcies. 

The overlying Zone 2 comprises a series of three channel/channel abandonment sequences; each sub-

zone is separated by an extensive shale/coal layer. Porosity is lower, ranging from 11 to 16 per cent and 

core permeabilities range from 0.1 to up to 100 md. The youngest zone, Zone 1, is separated from the 

underlying zone by a thick shale unit. The porosity and permeability of Zone 1 are comparable to Zone 2.  

Petrophysical evaluation of the reservoir is hampered by the low water resistivity, which appears to vary 

with depth. Each of the three reservoir zones has a different free water level, ranging from ca 5100 ft ss 

in Zone 1 to 5400 ft ss in Zone 3. There is a significant transition zone above each free water level. 

The oil is a waxy crude, with an API gravity of 35 deg and a gas oil ratio of some 200 scf/bbl. At ambient 

temperature the oil solidifies and requires chemical additives to maintain liquid properties. The in-situ 

reservoir fluid viscosity is approximately 1.5 cp, which is marginally favourable for water flooding. 

The initial reservoir pressure was 2500 psi and the reservoir temperature 150 deg F. The reservoir fluid 

is undersaturated, with a bubble point pressure of just under 1100 psi. 

1.1.3. Field Performance  

 
The initial oil rate from Well WF-1 in 1991 and 1992 ranged between 100 and 300 stb/d. The field oil 

rate increased at the end of 1992 to 400 stb/d when Well WF-4 was brought on stream. The oil rate 

increased again in 1995 with the drilling of Well WF-5 and reached a peak of 800 stb/d shortly after Well 

WF-6 was brought on stream in late 1996. Thereafter a natural decline set in.  
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Figure 1.4 presents the oil and water production performance of the field and shows that the drilling of 

Well WF-7 in 2004 and more recently Well WF-9 in 2011, resulted in increases in production and slowed 

the rate of decline in the oil rate. Oil production has been associated with large volumes of water 

production from the outset, with field water cuts generally exceeding 70 per cent from an early stage of 

production. Wells WF-6 and -7 are artificially lifted using jet pumps. The total field oil rate is currently 

some 120 stb/d. 

 

Figure 1.4: West Firsby oil and water p roduction  history  

 
The current status of the wells is summarised in Table 1.1 

Well Cum Oil Prod at 31/12/11 (Mstb) Status 

WF-1 386 Abandoned; used as donor for WF-8 

WF-2 - Water disposal well; water into Zone 2 

WF-3 - Failed to flow on test; suspended 

WF-4 196 Closed in due to high water cut 

WF-5 356 Abandoned; used as donor for WF-7 

WF-6 
579 

Flowing under jet pump 

WF-7 Flowing under jet pump 

WF-8 - Suspended 

WF-9 9 Drilled in 2011; Flowing under beam pump 

Table 1.1: Well status and cumulative p roduction  
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1.1.4. Oil in Place, Reserves and Production Forecasts  

 
The stock tank oil initially in place (STOIIP) has previously been estimated at between 9.9 MMstb and 

13.7 MMstb. A reservoir simulation study carried out in 1997 by Tullow reported a STOIIP of 12.9 

MMstb. Recent re-mapping of the field using re-processed seismic data set was carried out by Merlin 

Energy Resources in 2010 and reported a new STOIIP of 20.6 MMstb 

We have not prepared independent estimates of oil in place as our assessment of remaining reserves is 

based on decline curve analysis. Furthermore, the cumulative oil production to end 2011 of 1.5 MMstb 

is about 12 per cent of the 1997 simulation study STOIIP and our forecasts of remaining reserves at all 

levels of confidence are below 18 per cent of this STOIIP estimate.  

Figure 1.5 shows the monthly averaged oil rate and water cut plotted against cumulative oil production 

from beginning of field life. The oil rate has increased in 2011 due to the impact of the new Well WF-9.  

 

Figure 1.5: West Firsby oil rate and w ater cut vs. cumulative oil p roduction  

 
We have estimated remaining reserves for West Firsby from the existing producing wells based on 

decline curve performance analysis of each well. We have prepared Proved, Probable and Possible 

forecasts of production for each well assuming respectively conservative, most likely and optimistic 

decline trends fitted to the historic data, and aggregated these to derive the total field forecasts. 

An economic cut off rate of 40 stb/d has been applied to the production forecasts, based upon 

economic modelling carried out by Europa.  

 



9ǳǊƻǇŀ /ƻƳǇŜǘŜƴǘ tŜǊǎƻƴΩǎ wŜǇƻǊǘ     
 

 
May 2012 6 
 

Our estimates of ultimate and remaining oil reserves (Mstb) for West Firsby as at 31 December 2011 are 

presented in Table 1.2 

 Proved Proved + 

Probable 

Proved + 

Probable + 

Possible 

Ultimate Oil Reserves 1669 1920 2280 

Cum Production to  31 Dec 2011 1528 1528 1528 

Remaining Reserves at 31 Dec 2011 141 392 752 

Table 1.2: West Firsby ultimate and remaining oil r eserves 

 
Table 2 presents our forecasts of production. 

The relatively modest recovery factor projected for the existing wells indicates there may be scope for 

additional infill drilling in the field. Recent drilling of Well WF-9 in 2011, however, yielded disappointing 

production results demonstrating that pressure support and sweep across the field are still not 

understood. Consequently no new drilling is proposed until after infill seismic has resolved the in-field 

fault pattern and dynamic modelling has identified un-drained fault panel areas outside existing well 

penetrations.  

1.2. Whisby  

1.2.1. Introduction  

 
The Whisby field is located onshore the United Kingdom west of the city of Lincoln in Licence PL199 

(Figure 1.6). The production licence expires in November 2015, although extensions are usually granted 

on application.  

Europa has a 65.00 per cent interest in the horizontal Well W-4. This interest was earned following a 

farm-in agreement. Europa paid for 100 per cent of the cost of the well and received 75 per cent of the 

revenues until payback, which has now occurred. The operator of the field is Blackland Park Exploration 

Ltd, which holds a 35 per cent interest in Well W-4. 

Prior to the farm in, the Whisby field had produced 250 Mbbl oil over a ten year period declining to less 

than 5 stb/d in 2002. Well W-4 came on stream in early 2003. Peak monthly averaged oil flow rate was 

200 stb/d, which has since declined to a current rate of a little below 80 stb/d and a water cut of some 

68 percent. 

The oil is transported by truck for sale at Immingham. 
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Figure 1.6: Whisby oil field location m ap 

 

1.2.2. Reservoir Description  

 
The structure of the Whisby field comprises a horst block forming a closure with approx 60 metres of 

relief at Dinantian level (Figure 1.7). This area is believed to have been emergent during the Namurian 

leading to the deposition of a thin Basal Westphalian Sand unit, also known as the Rough Rock, that 

rests discordantly on the Dinantian Limestone.   

Figure 1.8 presents a correlation panel through the vertical Whisby wells and others in the area. The 

reservoir exhibits lateral thickness changes and appears to be a channel deposit of medium to very 

coarse grade containing well sorted clean quartz sand. The gross thickness varies from 1.7 to 4.0 m in 

Wells W-1 to W-3. The reservoir quality is very good, with net to gross ratio of 1.0, porosity ranging from 

13 to 17 per cent and permeabilities from core averaging 100 to 200 md. The good reservoir properties 

are thought to be due to extensive re-working during deposition on the hard underlying limestone. 
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Figure 1.7: Whisby top structure time m ap 

 

 

Figure 1.8: Whisby are a well corre lation p anel 
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Horizontal Well W-4, drilled into the northern part of the field (Figure 1.9), encountered an additional 

overlying thin reservoir unit, the Loxley Edge sandstone of Westphalian-A age. This unit is absent in 

Wells W-1 and W-2 and only 0.3 m thick in Well W-3. The Loxley Edge sandstone is also a channel sand 

and wraps around the northern end of the Whisby high. The reservoir properties are comparable to the 

Basal sands.  

 

Figure 1.9: Cross-section Well W -4 

 

The oil is relatively light, with an API gravity of 35 deg and a very low gas oil ratio of 5 scf/bbl. The in-situ 

reservoir fluid viscosity is approximately 4 cp. 

The initial reservoir pressure was 1630 psi and the reservoir temperature 124 deg F. The reservoir fluid 

is highly undersaturated, with a bubble point pressure of 80 psi. 

1.2.3. Field Performance  

 
Well W-1 produced 0.25 MMstb oil from the southern structure before production ceased due to high 

water cut. Well W-3 has produced 0.07 MMstb from the Whisby North structure and is no longer in 

production. Well W-2, located to the north east of Well W-1 encountered the reservoir below the oil 

water contact and is used for water disposal. 

Well W-4 comprises the original hole plus two sidetracks, all of which are open to production in the well. 

The well is pumped using a beam pump. Figure 1.10 presents the daily oil and water production rates as 

well as the daily liquid rate since commencement of production in 2003. The oil rate is declining 

gradually, commensurate with an increase in water production. The total liquid rate remains essentially 
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constant, indicating a strong pressure support. The current oil rate is a little below 80 stb/d and a water 

cut of some 68 percent. 

 

Figure 1.10: Well Whisby -4 production h istory  

 

1.2.4. Oil in Place, Reserves and Production Forecasts  

 
We have reviewed the 2D seismic data over the structure and have calculated a range of STOIIP for the 

Basal Sandstone of between 1.2 and 1.9 MMstb, depending on the level of the oil water contact. We 

have not computed the STOIIP of the Loxley Edge Sandstone, which may be contributing to the 

production from Well W-4. 

 Cumulative oil production from Whisby North to date, including Well W-3, amounts to 462 Mstb, whilst 

a further 250 Mstb was produced from Wells W-1.   

We have prepared estimates of remaining reserves for Well W-4 based on decline analysis of the weƭƭΩǎ 

production performance. Figure 1.11 shows the monthly averaged oil rate plotted against cumulative 

production 

A cut off of 10 stb/d has been used for the production forecasts, as advised by Europa based on its 

economic modelling.  
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Figure 1.11: Well Whisby -4 oil r ate and water cut vs. cumulative oil p roduction  

 
Our estimates of gross remaining oil reserves and remaining reserves attributable to Europa (Mstb) for 

Well Whisby-4 as at 31 December 2011 are presented in Table 1.3. 

 

 Proved Proved + 

Probable 

Proved + 

Probable + 

Possible 

Remaining Reserves at 31 Dec  2011 174 210 274 

Remaining Reserves Attributable to 

Europa at 31 Dec 2011 
113 137 178 

Table 1.3: Whisby-4 remaining oil r eserves 

 

Table 2 presents our forecasts of production. 

  




















































































