
Appendix C02 – Background information 
Applicable to the European public procurement procedure for the design, delivery and deployment of 4 borehole monitoring strings 

Contents 
 ........................................................................................... 2 

 ....................................... 4 

 ........................................................................ 6 

 ............................................................................................. 7 

 ............................................................................................. 9 

 .............................................................. 10 

 ........................................................................................................... 10 

 ....................................................................................................................... 11 

 .................................................................................................................... 12 

 ............................................................................................................................. 14 

 .............................................................................. 17 

 ..................................................................................... 18 

 ................................................................................................ 20 

 ........................................................................... 21 

 ....................................................................................................................... 22 

 ........................................................................... 23 

 ........................................................................................... 24 

 ........................................................................................ 24 

 ..................................................................................... 26 

 ........................................................................................ 26 

 ........................................................................................... 28 

 .................................................................................................................... 29 

 .................................................................... 30 

 ................................................................................................................. 30 

 ......................................................................................... 31 

 ............................................................................................................................ 31 

 .......................................................................................... 31 

 ................................................................................................ 32 

 

 

 



 

C02 - 1 Middenmeer Geothermie 
 

The Middenmeer geothermal project is located in the northwest of the Netherlands. The project 
targets the Slochteren Sandstone Member of the Permian Rotliengend Group. The top reservoir 
depth lies at 2100 – 2300 m depth (Figure 1), and the reservoir temperature is up to 92 °C. The 
project consists of four doublets. The well of interest for the deep tool string in this tender 
document is MDM-GT-03-S2, the former injector of Doublet 2 (Figure 1). 

 

 



 

 

 

Information MDM-GT-03-S2   

X-coordinate wellhead  m 131846.05   

Y-coordinate wellhead  m 5312014.6 

X-coordinate at final depth m 130970.7 

Y-coordinate at final depth m 531595.8 

Final depth (along-hole) m 2708 

Final depth (true vertical) m 2449 

 

 



The MDM-GT-03-S2 well was spudded on 09 – 11 – 2013 and completed on 08 – 05 – 2014. It was 
drilled to a true vertical depth of 2449 m through the reservoir formation of the Slochteren 
Sandstone Member into the Ruurlo Formation. MDM-GT-03-S2 has been re-injecting the 
geothermal brine produced by MDM-GT-04 until the end of 2024. In 2024 new wells MDM-GT-11 
and MDM-GT-07 were drilled to replace respectively MDM-GT-03-S2 and MDM-GT-04. The new 
wells have an improved well design. The two new wells were drilled subparallel to MDM-GT-03-
S2 and MDM-GT-04, at a distance of ~150 m at the reservoir level. This leaves the MDM-GT-03-S2 
and MDM-GT-04 in a suspended state; MDM-GT-03-S2 is to be instrumented with a deep 
geophone tool string. The aim is to record potential microseismicity related to injection in the 
new wells MDM-GT-11/07 and, if possible, record pressure and temperature changes related to 
injection in MDM-GT-11.  

C02 – 1.1 Well completion diagram and abandonment situation 
The MDM-GT-03-S2 well contains various casing and liner sections (Figure 3). The lowermost 
part in the reservoir consists of a 5 ½” liner with wire-wrapped screens (WWS). This liner is not 
cemented. The liners above the reservoir are cemented.  

 

The operator will prepare the 5 1/2” liner for abandonment, which will be addressed after shut-in 
of the well and prior to installation of any monitoring equipment. The exact abandonment 
scenario is under investigation by the operator. One scenario is that squeeze cement will be 
injected behind the 5 ½” liner in the section 2124 m AH – 2453 m AH, and a (retrievable) plug will 
be set around 2429 m AH, isolating the reservoir section (Figure 4). The envisioned scenarios for 
monitoring take into account this abandonment scenario. Further questions regarding the status 
of the abandonment can be asked during the tender procedure.   



 



 

C02 – 1.2 MDM-GT-03-S2 Tool string set-up 
In the Base Request a tool string with 5 geophones at depths of 200, 1500, 2100, 2250, and 2350 
m along-hole depth is requested (Figure 5).  In the following sections the various Extensions are 
illustrated.  

 

 



 

Extension 1 (Tool string 1B) 
Extension 1 (Tool string 1B) is intended for monitoring of pressure and temperature in the 
reservoir interval. The reservoir interval needs to be isolated with a plug/packer; therefore 
Extension 1 contains a request for both a retrievable plug and a pressure and temperature gauge 
below the plug. The pressure and temperature gauge should be within the reservoir, preferably in 
the middle of the reservoir. The plug can be installed before the tool string or be a part of the tool 
string.  

 



 



Extension 2 (Tool string 1C) 

 

 

 

 

 

 

 

 

 

 

 

 

 



C02 – 1.3 Further information on MDM-GT-03-S2 
In this section more information is provided on the well geometry, wells material, fluids and 
pressures and temperatures. These are important boundary conditions for the difference 
requested scenarios.  

Lithostratigraphy  

 

 



Deviation 
Well MDM-GT-03-S2 is a deviated well. The initial part of the well is subvertical but below 650 m 
the well starts to deviate reaching a deviation of up to ~35 °C  in the section between 900 and 
2400 m TVD(Figure 9). The spike in deviation is near the starting point of the sidetrack.  

Figure 10 shows MDM-GT-03-S2 in relation to the other wells at Middenmeer (excluding newer 
wells).  

 

 

 

 

 



Completion 

 

 



 

 



 

 

Fluids 
The fluid composition is indicated in the figures below.  

After suspension of the well, it is expected that brine will be used with an inhibitor.  

The supplier can indicate if they have special wishes for additives.  



 



 

 

 



 

 

 

 

Reservoir pressure and temperature 
The static reservoir pressure at 2272 m TVD is 24.3 MPa (Panterra, 2014).  



Temperature in the reservoir are ~92 °C.  

 

Wellhead and surface situation 
A feed-through through the wellhead needs to be machined.  

Surface connection and installation of the tool string at the surface needs to be provided for, in 
consultation with the supplier.  

Electricity connection is present within 30 m.  

 

 



 

 

 

 

 

 



C02 – 2 Bleiswijk Geothermie 
The Bleiswijk and Bleiswijk 1b permits of the Bleiswijk Geothermie project are located in the 
west of the Netherlands.  

In 2006 and 2007 wells VDB-GT-01-S1 and VDB-GT-02-S1 were drilled (Bleiswijk permit). These 
were taken into production in 2009. In 2019, production stopped, and in 2022 VDB-GT-01-S1 was 
abandoned.   

In 2009 wells VDB-GT-03-S1 and VDB-GT-04 were drilled (Bleiswijk 1b permit). These produced 
until 2019. In 2021, a cement plug was set in VDB-GT-03-S1 at a depth from 730 m. VDB-GT-04 
was left suspended, and still has an open connection to the Delft Sandstone Member reservoir.  

In 2024 five wells were (re)drilled in both Bleiswijk projects; one well was redrilled sub-parallel to 
VDB-GT-01-S1, two wells were redrilled sub-parallel to VDB-GT-03 (VDB-GT-05) and VDB-GT-04 
(VDB-GT-06), and two new wells were drilled on the northwest side of Bleiswijk 1b permit (VDB-
GT-07 and VDB-GT-08), forming two doublets at the Verweijweg location. The doublets are 
expected to start producing in 2025. 

 

The designated wells for the three tool strings (Tool Strings 2, 3 and 4) at Bleiswijk are VDB-GT-
01-S1, VDB-GT-03-S1, and VDB-GT-04.  

 

 

 

 

 

 



XRD YRD Comment 

VDB-GT-01 wellhead 95240.85 447568.26 Plugged from ~350 m depth 

VDB-GT-01 @TD 2000 m 96788.27 446550  

VDB-GT-03 wellhead 93045.34 448649.05 
 

VDB-GT-03 @700 m 95165.23 447511.94 
 

VDB-GT-04 @TD 95118.26 449143.5 Centre of cold front (approximately). The 
new injector VDB-GT-06 is located ~100 m 
from VDB-GT-04 at the reservoir level.  

 

C02 – 2.1 Tool String 2 at VDB-GT-01-S1 
 

The VDB-GT-01-S1 well has been abandoned at >368 m depth (Figure 21). Two cement plugs 
were placed in the 9 5/8” casing in 2022 at depth > 368 m along-hole, leaving the top of the well 
open. The exact top of the topmost cement plug was not known, but should be between 368 and 
436 m along-hole depth.  

The requested geophones are intended to be deployed at depths of 30 m and 350 m (Figure 21).  
The deviation of the well at these depths is 0 °. The maximum temperature at 350 m depth is 
~25-30 °C, and the maximum pressure 4 MPa. The well is filled with a brine with a density of 1.06 
sg, in which the geophones are to be suspended for multiple years. The exact composition of the 
wellbore fluid is unknown.  

 

 



Wellhead 
Figure 22 shows an indicative figure of the wellhead and Xmas tree after completion. For more 
information, photos and questions please consult TNO so that additional information can be 
obtained from the operator.  

 

 

 



C02 – 2.2 Tool String 3 at VDB-GT-03-S1 
In the VDB-GT-03-S1 well a cement bridge plug was set in the 9 5/8” casing over the interval 740 
– 873 m along-hole, leaving the top 730 m of the well open.  

The two requested geophones are intended to be deployed at depths of 490 m depth in the 
Chalk Group and at 750 m in the Rijnland Group (Figure 21).  The deviation of the well at these 
depths is 0 °. The maximum temperature at 730 m depth is ~40 °C, and the maximum pressure 9 
MPa. The well is filled with a brine with a density of 1.06 sg, in which the geophones are to be 
suspended for multiple years. The exact composition of the wellbore fluid is unknown.  

In the extended scenario 3B an extra geophone is requested at 200 m depth (Figure 24).  

 

 



Extension 3 (Tool string 3B) 

 

 

Wellhead and surface setting 
Figure 25 shows an indicative figure of the wellhead and Xmas tree after completion. For more 
information and questions please consult TNO so that additional information can be obtained 
from the operator.  



 

 

 

 



C02 – 2.3 Tool String 4 VDB-GT-04 
 

The VDB-GT-04 well is suspended, and has still an open connection to the reservoir (Figure 26). 
The reservoir is the Delft Sandstone Member, the top of which was encountered at 1899 m 
along-hole depth (1758 m TVD).  

 

Base Request - Tool string 4A  
The two requested geophones are to be deployed in the 9 5/8” casing at 750 m along-hole depth 
and in the 7” liner at 1800 m along-hole depth, just above the reservoir. The deviation of the well 
is <5 ° at 750 m depth and 45 ° at 1800 m along-hole depth; geophones should be able to handle 
these deviations.  

 

In addition to the two geophones a pressure and temperature gauge are requested within the 
reservoir.  

 



 

 

 

 

 

 

 



Extension 4 (Tool string 4B) 
For the extension of the tool string (Tool String 4B) a co-located fiber optic cable is requested. 
The primary aim of this cable is to measure temperature (DTS) along the wellbore, and the 
secondary aim is to perform explorative acoustic measurements (DAS).   

 

 

 

 

 



Extension 5 
 

 

 

 

 



 

C02 – 2.4 Further information on VDB-GT-04 
The reservoir temperature at the maximum well depth is <60°C and the reservoir pressure is <20 
MPa.  

 

Fluid content 
The exact fluid composition of VDB-GT-04 is not known. However, fluids from the newly drilled 
VDB-GT-05 and VDB-GT-07 wells were analysed. In the table in Figure 29 the contents of the 
degassed (dead) water are shown in the left two columns, which may be representative for the 
fluids in VDB-GT-04 as degassed fluids have been injected into this well in the past. Note that 
biocide is present in the well to prevent bacterial growth.   

 

 



Wellhead & surface facilities 
 

Wellhead is located in a cylindrical cellar of ~2.5 m high and ~2.5 m in diameter. 

Electricity connection and some housing (greenhouses, old production facilities) are nearby 
(<15 m).  
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Wellhead  

 

See further: 

Mijnbouwvergunningen.nl (mining licenses) 

 

 

Deviation survey MDM-GT-03-S2:  

 

 

Lithology log MDM-GT-03-S2:  

https://mijnbouwvergunningen.nl/attachment/entity/6d82a83e-9548-4517-b527-0462f1d511b9
https://mijnbouwvergunningen.nl/attachment/entity/6d82a83e-9548-4517-b527-0462f1d511b9
https://www.nlog.nl/brh-web/rest/brh/document/1709690965
https://www.nlog.nl/brh-web/rest/brh/document/1672319480
http://www.nlog.nl/
https://www.nlog.nl/brh-web/rest/brh/document/1647932171
https://www.nlog.nl/brh-web/rest/brh/document/1647932168


Documents for Bleiswijk 
 

 

End of Well Report VDB-GT-03 

 

 

See further: 

Mijnbouwvergunningen.nl (mining licenses) 

 

 

https://www.nlog.nl/brh-web/rest/brh/document/1033369697
http://www.nlog.nl/

