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Introduction Brussels Sand & 
the ORO well

Milan Brussée

13:10 - 13:20
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Determine geothermal reservoir properties of several 
intervals in the North Sea Supergroup in the VoorneTrough 
structural element.  

Primary target: 
NLDOBR Brussels Sand Member 

Secondary target
NMRUBE Berg Member and NMTO Tongeren Formation (formerly 
referred to as Lower Berg)

Determine geomechanical properties of the reservoirs, 
caprock and overburden

Establish confident seismic-well tie

Determine formation fluid properties and temperature

www.scanaardwarmte.nl

ORO-01 Well Objectives

From: WarmingUP
De Haan et al., 2020

50

100

200

50

100

150

100

100

50
50

150

150
Isochores NLDOBR

50

100

150

200

50m 

100m

150m

200m

ORO-01



17 www.scanaardwarmte.nl

Stratigraphy
Eocene and Oligocene deposits well developed in VoorneTrough

Brussels Sand Member can be subdivided in three sequences
S3 - sandy with cemented banks 

S2, S1 ςsandy/silty with claystones
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Well Schematic & Seismic Section
Total Days: 51

Total Depth: 844 mMDRT

Objectives: Brussels 
Sandstone, Berg Member

Data Acquired:

Å 6 OH WL Logs runs 
(3,4km)

Å 6 CH WL Logs runs (5,0km)

Å 18 Cores (151m cut, 88% 
recovery)

Å Checkshotsurvey

Å 1 Well Test

Å 2 XLOTs

S3
S2S1
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Data Acquired
Extensive data acquired:
Å WL/LWD logs: 

(S)GR,RES,XSON,DEN,NEUT,IMAGE,NMR

Å 18 cores, total 133,8 m cored, recovered 
122,9 m

Å Core Analysis: 

Å Screening analysis (CoreDNA)

Å RCA, SCAL, core description, LPSA

Å Geomechanical tests

Å Production-& injection test with 1000m3 

formation water

Å 2 Extended Leak-off Tests (XLOT) for in-situ 
stress conditions 

Å Checkshotsurvey
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Questions to be answered today
What does the reservoir look like?

How is the reservoir deposited?

Which processes reduce or improve the reservoir quality?

What are the driving factors for reservoir quality?

How is reservoir quality distributed within the reservoir?

What are the cemented banks, 

how did they form and what is their extent?

Sedimentology

How does the reservoir perform?
What is the transmissivity?

Well test, Logs? 

Which parts of the reservoir contribute most?

What is the influence of porosity on permeability?

What are the formation fluid properties, temperature and pressure?

RE and PP



How was the Brussels sand deposited 
and what happened since?

Sven McCarthy, PanTerra

13:20 - 13:50
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Palaeogeography of the Brussels Sand

Vis et al. 2016, modified after Knox et al. 2010

ORO-01

ORO-01
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ÅShallow marine deposition

ÅProgradationalsand sequence (basin margin uplift)

mid-Eocene

early Eocene sand

ORO-01
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not fully cored but important part of 
well outcomes

MWD,LWD: GR, RES

WL: SGR, DEN, SON 
NEUT, XSON, BHI CAL 

WL: NMR

TemperatureCores

Well tests and XLOT

Checkshot

Å169 m Brussels Sand

ÅSand and shale

Å69 m of mainly sand 

intervals cored (S3 and 

S1 sequences)

Coring in ORO-01 dataset
ORO-01
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Core logging ςchallenges and learnings

1 mm

o Unconsolidated material
ÁNot slabbed
ÁStructures poorly defined
ÁThin-sections, HPMI partly non-feasible

o Core GR effects (drilling mud, glauconite)

o Reliable data sources:

CoreDNAGP50 grain-size (Laser/ image-
based)
CoreDNAcontinuous XRF (e.g., Ca, Fe, also 
Rb, Ti)

CoreDNA
1 pxҒ н ҡƳ

Laser particle size analysis (LPSA)

ORO-01
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Brussels Sand S3
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Subdivision by depositional sub-environments

ShbςOffshore Bar - above wave base

ShdςDistal Offshore Bar

Sab ςOffshore Bar ςdrowned, below wave base

Sol ςLower Offshore

Som ςOpen Marine Offshore

fine sand

very fine sand

calcite-cemented sst.

argillaceous siltstone

silty claystone

ORO-01
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Brussels Sand S3 Characteristics
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Brussels Sand S3 Characteristics
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ÅDominant sand facies - homogeneous, fine (lower) sand, sparse 

detrital clay

ÅCoarsening-upward trends

ORO-01
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Brussels Sand S3 Characteristics
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Å Calcite-cemented, very fine (upper) sandstone

Å Dm-thick, spaced at 5-10 m intervals

Å Partly floating grains -> early, in-situ cementation

ORO-01
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Brussels Sand S1 characteristics
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