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Results and Recommendations: 
 
Nutech Ltd ("Nutech") has been engaged by Doriemus Plc to aid in its independent assessment and 
development potential of the Brockham oilfield in UK onshore Production License PL 235, Weald Basin.  
Doriemus has acquired the rights to the adjacent Horse Hill-1 well ("HH-1") and Collendean Farm-1 well (“CF-
1”) analysis (Doriemus is a stakeholder in the Horse Hill license) to assist with the assessment of the nearby 
Brockham-1 well and launched an initial study on Brockham-1 to better understand the potential in this play.   
 
Included in the analysis by Nutech is a cross section of the three wells, CF-1, HH-1, and Brockham-1 to 
understand the geological variations across the Basin where the wells lay.  It is seen that there are some 
geologic variations across the 4.5 miles in between the HH-1 and Brockham-1 within the Portland zone, but the 
overall stratigraphy remains prevalent.   It is also observed that the Brockham-1 formations lay slightly deeper 
in the Portland zone, and close in the Kimmeridge formations relative to HH-1. 
 
It is imperative to realize the limitations on the analysis in the bulk of the Kimmeridge zone where only sonic 
porosity logs were available.  The lack of high quality data reduces the confidence level of the quantitative 
results.  To overcome this, offset logs in junction with a robust process driven methodology yield reliable 
qualitative results. 
 

Petrophysical results in the Brockham-1 well yield an oil in place ("OIP") estimate of 281.67 million barrels of oil 
("MMBO") per square mile, primarily from the Portland Sandstone, and the argillaceous Limestones and 
mudstones of the Kimmeridge, and the mudstones of the Oxford and Lias sections.  
 
The total OIP in the conventional Sandstones and Limestones of the Portland and Kimmeridge totals 101.7 
MMBO per square mile, in comparison to 68.5 MMBO per square mile analyzed in the HH-1 well. The 
breakdown of each formation is listed below. 
 
Brockham-1 Portland Sandstone contains 76.8 MMBo per square mile over a gross interval of 409 feet, with 
average porosity of 17% and permeability of 162 milliDarcy (“mD”). Similarly, the HH-1 Portland Sandstone 
Group of 314 feet contains an average porosity of 17% and permeability of 152.4 mD. The HH-1 well was 
perforated over an interval of 103 feet and naturally flowed to surface 323 barrels of oil per day (“bopd”) of 35-
37° API oil at a stabilized dry oil rate for an 8.5 hour period from the Portland Sandstone on well test in 2016.  
 
The Upper Kimmeridge Micrite has been estimated to contain 11 MMBO per square mile over an 85 foot 
interval, with an average porosity of 7.7% and tight matrix permeability of 0.02 mD. This is similar to the HH-1 
well an average porosity of 6.1% and tight matrix permeability of 0.005 mD. HH-1’s OIP for the upper Micrite 
was 6.96 MMBO per square mile over an interval of 105 feet. The HH-1 well was perforated over an interval of 
88 feet and naturally flowed to surface 901 bopd of 40 API oil at a stabilized dry oil rate for a 4 hour period from 
the Upper Kimmeridge Micrite on well test in 2016.  
 
The Middle Kimmeridge Micrite contains an estimated 8.8 MMBO per square mile over an interval 67 feet with 
an average porosity of 7.7% and permeability of 0.024 mD. This is similar to the HH-1 well an average porosity 
of 7.6% and permeability of 0.107 mD. HH-1’s OIP for the upper Micrite was 17.1 MMBO per square mile over 
an interval of 135 feet. The HH-1 well was perforated over an interval of 80 feet and naturally flowed to surface 



 

464 bopd of 40 API oil at a stabilized dry oil rate for a 7.5 hour period from the Middle Kimmeridge Micrite on 
well test in 2016.  
 
The Lower Kimmeridge Micrite has an estimated 4.3 MMBO per square mile over an interval 29 feet with an 
average porosity of 8.4% and permeability of 0.032 mD. The HH-1 well did not flow test this zone.  
 
Fracture analysis, coupled with information from the HH-1 well and CF-1 well offset well information indicate 
that the Kimmeridge Limestones (Micrites) show potential of natural fracturing and are potential candidates for 
flow testing when drilling and completing the Brockham-4 sidetrack. 
 
Table 1 shows the calculated total OIP values for the Brockham well’s conventional Sandstone and Limestone. 
It is recommended that conventional flow testing be undertaken within the Upper Portland Sandstone and the 
three Kimmeridge Micrite units to better understand the producibility of each zone when drilling the proposed 
sidetrack on the Brockham-4 well.  
 
Table 1: Brockham-1 - NULOOK/NULIST OIP Summary Table: 
 

SECTION DEPTH FT DEPTH  FT GROSS FT PAY FT OIP 

 TOP BASE MD MD 
MMBO/Sq. 
Mile 

Portland Group 2053 2462 409 39 76.8 
Kimmeridge 2462 3753 1291 204 106.4 
Top Corallian 3753 3950 197 1 8.3 
Oxford 3753 5466 415 30 16.6 
Oolite 4676 5403 113 2 17.6 
Lias 5403 7130 1475 67 54.6 
Other     1.4 

      
TOTAL   3787 341 281.7 
   TOT TOT CUM 

 
Cautionary Statement: The above estimated OIP hydrocarbon volumes should not be construed as 
recoverable resources or reserves and also should not be construed in any way to reflect potential producibility 
of hydrocarbons from the formations evaluated. The Company would expect to report estimated recoverable 
resources following a successful completion of the Brockham-4 sidetrack planned to later this year, in order to 
comply with the standards of the Society of Petroleum Engineers’ 2007 Petroleum Resources Management 
System.  
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Nutech Ltd ("Nutech") has been engaged by Doriemus Plc to aid in its independent assessment and 
development potential of the Brockham oilfield in UK onshore Production License PL 235, Weald Basin.  
Doriemus has acquired the rights to the adjacent Horse Hill-1 well ("HH-1") and Collendean Farm-1 well (“CF-
1”) analysis (Doriemus is a stakeholder in the Horse Hill license) to assist with the assessment of the nearby 
Brockham-1 well and launched an initial study on Brockham-1 to better understand the potential in this play.   
 
Included in the analysis by Nutech is a cross section of the three wells, CF-1, HH-1, and Brockham-1 to 
understand the geological variations across the Basin where the wells lay.  It is seen that there are some 
geologic variations across the 4.5 miles in between the HH-1 and Brockham-1 within the Portland zone, but the 
overall stratigraphy remains prevalent.   It is also observed that the Brockham-1 formations lay slightly deeper 
in the Portland zone, and close in the Kimmeridge formations relative to HH-1. 

 

 
 
 
 
 
 
 
 
 
 
 



 

 
Well Log Quality: 
The Brockham #1 well was evaluated using the following data supplied to Nutech. 
 
Gamma Ray Density Density Correction 
Caliper Neutron Spontaneous Potential 
Resistivity Sonic Pe 
 
Auxiliary Data: Mud Log 
Note: Only Sonic Porosity Data from 2575-3748 
 
It is imperative to realize the limitations on the analysis in the bulk of the Kimmeridge zone where only sonic 
porosity logs were available.  The lack of high quality data reduces the confidence level of the quantitative 
results.  To overcome this, offset logs in junction with a robust process driven methodology yield reliable 
qualitative results. 

 
Parameters: 
The intervals from 2020 - 3950 & 4568 - 7130 feet were evaluated using Shale Vision and Fracture Analysis by 
Nutech. 
 
The parameters used are as noted below:  
 
Conventional pay: 
Rw = TOP’- LPTLD’ 0.08 @ 75º F 
Rw = LPTLD – BTM’ 0.06 @ 75 º F 
Rhom = 2.71 g/cc (Variable matrix Density) 

Perm Coeff = FF-10  
Perm Min = 0.1 md 
Perm Fair =  1.0 md  

Rhof = 1.0 g/cc  Perm Good = 10 md  
DTMtx = 47.6 msec/ft  
m = W (Variable Cementation Exponent)  
n = 2  
 
 

 

Non-conventional Pay: 
Shale Model:  
TOP – KIMM MICRITE 1 

 Perm Coeff = TX-12  
 Perm Min = .05 ud  

(VL,PL,TOCRF,KDEN) = 1350, 1100, 0.8, 1.8 
KIMM MICRITE 1 – UPR LIAS 
(VL,PL,TOCDF,KDEN) = 1350, 1100, 0. 7, 1.8 
UPR LIAS - BTM 
(VL,PL,TOCDF,KDEN) = 2750, 1100, 0. 6, 1.8 
m = 2 

 Perm Fair = . 5 ud  
 Perm Good = 5 ud  

n = 2  
Pressure gradient: 0.47 psi/ft  
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 
WELL PROPERTIES SUMMARY 
 
Results and Recommendations: 
A summary of the conventional pay intervals are shown below: 

 

 

 
 

 
 

 
A summary of the non-conventional pay intervals are shown below: 

 

 

 
 

 
 

 
 

Zone Summaries

DEPTH GROSSFT PAYFT RANK CLAY PHIE SW NUPERM HydPorFT NUPERMFT TOC OIP INTERVAL

FT DEC DEC DEC MD POR-FT MD-FT % MMBO/sec FT

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

ZONE 1 33 6 2.2 0.088 0.018 0.772 0.258 0.365 8.504 0.000 1.395 2020 to 2053

PORTLAND_GRP 409 39 2.6 0.146 0.173 0.664 161.750 21.17 66155.624 0.000 76.762 2053 to 2462

UPR_MICRITE 85 2 3.0 0.259 0.077 0.561 0.021 2.888 1.752 0.000 11.03 2701 to 2786

MID_KIMMERIDGE_CLAY 1 0 0.0 0.280 0.093 0.510 0.042 0.045 0.042 0.000 0.173 2786 to 2886

MID_MICRITE 67 2 3.0 0.267 0.077 0.562 0.024 2.31 1.62 0.000 8.824 2886 to 2953

LWR_KIMMERIDGE_CLAY1 1 1 3.0 0.370 0.112 0.410 0.210 0.067 0.21 0.000 0.254 2953 to 3114

LWR_MICRITE 29 0 0.0 0.348 0.084 0.541 0.032 1.12 0.922 0.000 4.276 3114 to 3143

LWR_KIMMERIDGE_CLAY2 5 0 0.0 0.298 0.070 0.722 0.024 0.094 0.121 0.000 0.36 3143 to 3753

CORALLIAN 50 0 0.0 0.183 0.047 0.807 0.309 0.451 15.454 0.000 1.725 3753 to 3950

OXFORD_CLAY 39 21 2.7 0.287 0.094 0.609 1.906 1.511 74.349 0.000 5.772 4568 to 4660

CORNBRASH 16 0 0.0 0.140 0.001 1.000 0.001 0 0.016 0.000 0 4660 to 4676

OOLITE 614 2 3.0 0.035 0.034 0.905 3.749 4.258 2302.145 0.000 16.262 4676 to 5403

LIAS_CLAY 275 2 2.5 0.364 0.004 0.960 0.009 0.353 2.478 0.000 1.35 5403 to 6878

BASE_LIAS 152 2 3.0 0.115 0.008 0.907 0.010 0.373 1.448 0.000 1.424 6878 to 7130

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

TOT TOT AVGX AVGX AVGX AVGX AVGX CUM CUM AVGX CUM

Well Summary

DEPTH GROSSFT PAYFT RANK CLAY PHIE SW NUPERM HydPorFT NUPERMFT TOC OIP

FT DEC DEC DEC MD POR-FT MD-FT % MMBO/sec

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

TOP - BOTTOM 1776 77 2.629 0.156 0.065 0.811 38.606 35.005 68564.685 0.000 129.607

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

TOT TOT AVGX AVGX AVGX AVGX AVGX CUM CUM AVGX CUM

Zone Summaries

DEPTH GROSSFT PAYFT RANK CLAY PHIE SW PERMSH HydPorFT PERMSHFT TOC OIP INTERVAL

FT DEC DEC DEC uD POR-FT uD-FT % MMBO/sec FT

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

UPR_KIMMERIDGE_CLAY 239 73 3.0 0.459 0.096 0.689 0.100 6.867 23.9479 2.004 26.054 2462 to 2701

MID_KIMMERIDGE_CLAY 99 44 3.0 0.460 0.094 0.662 0.121 3.117 11.9494 3.808 11.903 2786 to 2886

LWR_KIMMERIDGE_CLAY1 160 14 3.0 0.483 0.081 0.770 0.042 2.988 6.6497 3.191 11.413 2953 to 3114

LWR_KIMMERIDGE_CLAY2 605 68 3.0 0.485 0.080 0.830 0.036 8.404 21.5187 2.985 32.093 3143 to 3753

CORALLIAN 147 1 3.0 0.366 0.045 0.719 0.017 1.728 2.5285 1.196 6.6 3753 to 3950

OXFORD_CLAY 53 47 2.8 0.428 0.094 0.437 0.316 2.849 16.7409 3.910 10.88 4568 to 4660

OOLITE 113 2 3.0 0.249 0.022 0.900 0.005 0.342 0.546 0.299 1.306 4676 to 5403

LIAS_CLAY 1200 65 3.0 0.392 0.033 0.692 0.013 13.04 15.8827 0.758 49.797 5403 to 6878

BASE_LIAS 100 5 3.0 0.391 0.034 0.856 0.007 0.529 0.6711 1.096 2.021 6878 to 7130

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

TOT TOT AVGX AVGX AVGX AVGX AVGX CUM CUM AVGX CUM

Well Summary

DEPTH GROSSFT PAYFT RANK CLAY PHIE SW PERMSH HydPorFT PERMSHFT TOC OIP

FT DEC DEC DEC uD POR-FT uD-FT % MMBO/sec

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

2716 319 2.996 0.419 0.055 0.737 0.037 39.864 100.4349 1.697 152.067

----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

TOT TOT AVGX AVGX AVGX AVGX AVGX CUM CUM AVGX CUM



 

Petrophysical results in the Brockham-1 well yield an oil in place ("OIP") estimate of 281.67 million barrels of oil 
("MMBO") per square mile, primarily from the Portland Sandstone, and the argillaceous Limestones and 
mudstones of the Kimmeridge, and the mudstones of the Oxford and Lias sections.  
 
The total OIP in the conventional Sandstones and Limestones of the Portland and Kimmeridge totals 101.7 
MMBO per square mile, in comparison to 68.5 MMBO per square mile analyzed in the HH-1 well. The 
breakdown of each formation is listed below. 
 
Brockham-1 Portland Sandstone contains 76.8 MMBo per square mile over a gross interval of 409 feet, with 
average porosity of 17% and permeability of 162 milliDarcy (“mD”). Similarly, the HH-1 Portland Sandstone 
Group of 314 feet contains an average porosity of 17% and permeability of 152.4 mD. The HH-1 well was 
perforated over an interval of 103 feet and naturally flowed to surface 323 barrels of oil per day (“bopd”) of 35-
37° API oil at a stabilized dry oil rate for an 8.5 hour period from the Portland Sandstone on well test in 2016.  
 
The Upper Kimmeridge Micrite has been estimated to contain 11 MMBO per square mile over an 85 foot 
interval, with an average porosity of 7.7% and tight matrix permeability of 0.02 mD. This is similar to the HH-1 
well an average porosity of 6.1% and tight matrix permeability of 0.005 mD. HH-1’s OIP for the upper Micrite 
was 6.96 MMBO per square mile over an interval of 105 feet. The HH-1 well was perforated over an interval of 
88 feet and naturally flowed to surface 901 bopd of 40 API oil at a stabilized dry oil rate for a 4 hour period from 
the Upper Kimmeridge Micrite on well test in 2016.  
 
The Middle Kimmeridge Micrite contains an estimated 8.8 MMBO per square mile over an interval 67 feet with 
an average porosity of 7.7% and permeability of 0.024 mD. This is similar to the HH-1 well an average porosity 
of 7.6% and permeability of 0.107 mD. HH-1’s OIP for the upper Micrite was 17.1 MMBO per square mile over 
an interval of 135 feet. The HH-1 well was perforated over an interval of 80 feet and naturally flowed to surface 
464 bopd of 40 API oil at a stabilized dry oil rate for a 7.5 hour period from the Middle Kimmeridge Micrite on 
well test in 2016.  
 
The Lower Kimmeridge Micrite has an estimated 4.3 MMBO per square mile over an interval 29 feet with an 
average porosity of 8.4% and permeability of 0.032 mD. The HH-1 well did not flow test this zone.  
 
Fracture analysis, coupled with information from the HH-1 well and CF-1 well offset well information indicate 
that the Kimmeridge Limestones (Micrites) show potential of natural fracturing and are potential candidates for 
flow testing when drilling and completing the Brockham-4 sidetrack. 
 
Table 1 shows the calculated total OIP values for the Brockham well’s conventional Sandstone and Limestone. 
It is recommended that conventional flow testing be undertaken within the Upper Portland Sandstone and the 
three Kimmeridge Micrite units to better understand the producibility of each zone when drilling the proposed 
sidetrack on the Brockham-4 well.  



 

 
 

 

 
 

The upper most Portland Sandstone interval from 2053 to 2166 feet is carbonate and sand lithology with 27 
feet of net pay out of 114 ft of gross. The characteristics of this interval are: average porosity of 13.2%, 
average water saturation of 49.5%, average permeability of 36.2 milliDarcies, cumulative hydrocarbon pore 
volume of 463 porosity-feet, and kh of 262860 cumulative milliDarcy-feet. This interval is expected to produce 
hydrocarbon at a fair rate with water. 

 
 

 
 
 
 
 
 



 

 

  
 
 
The Upper Micrite interval from 2700 to 2786 feet is a limestone matrix with minimal qualified net pay. The 
characteristics of this interval are: average porosity of 7.7%, average water saturation of 56.1% bound water, 
average permeability of 0.02 milliDarcies, cumulative hydrocarbon pore volume of 2.9 porosity-feet, and kh of 
1.75 cumulative milliDarcy-feet. This interval is expected to produce hydrocarbon at a low rate based on the 
analysis.  However, NUTECH believes the Micrite zone may possess natural fracturing, which can yield a 
secondary permeability source.  This fact is not evident on the analysis due to lack of data; there is only a 
sonic porosity available. 

 
 



 

 
 

 
 
The Middle Micrite interval from 2886 to 2953 feet is a limestone matrix with minimal net pay per the pay flag 
qualifiers. Although there is over 8 MM BO / Sec in this zone, the lower this zone possesses minimal primary 
permeability.  Additional characteristics of this interval are: average porosity of 7.7%, average water saturation 
of 56.2% bound water, average permeability of 0.02 milliDarcies, cumulative hydrocarbon pore volume of 2.31 
porosity-feet, and kh 1.62 cumulative milliDarcy-feet. Based on the logs alone, this interval is expected to 
produce hydrocarbon at a low rate.  Similarly to the Upper Micrite, However, NUTECH believes the Micrite 
zone may possess natural fracturing which can yield a secondary permeability source, but it is not evident on 
the analysis due to lack of data.  There is only a sonic porosity available. 

 

 
 
 
 
 
 



 

 

 
 

 
The Lower Micrite interval from 3114 to 3143 feet is also a limestone matrix. The characteristics of this interval 
are: average porosity of 8.4%, average water saturation of 54.1% (all bound,) average permeability of .032 
milliDarcies, cumulative hydrocarbon pore volume of 1.1 porosity-feet, and 0.9 cumulative milliDarcy-feet. The 
same considerations regarding natural fractures and producibility apply as the above two Micrite zones. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


