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DEFINITION OF MICROHYDRAULIC FRACTURING    TEST 
INTERVALS USING BOREHOLE IMAGE LOGS

NiMBUC performs structural analysis of borehole image logs for the definition of test
intervals for Nagra´s Radioactive Waste Disposal Project

Results

• Data processing & QC performed to ensure correct borehole data

• The structural analysis of borehole image logs provides important 
information of the fracture network and the present-day stress 
field within the boreholes. 

• Based on this information, core goniometry and a precise 
definition of test intervals is performed.

• A second Fracture analysis of  post-MHF BHI data is performed 
to analyze test results.

• NiMBUC´s specialists perform this geological analysis within 12 
hours to guarantee fast decision making and fast turn around 
times.

Scope of Work

Customer

Challenge

Perform processing and data QC of borehole image log data as well 
as quick look analysis of fracture network and stress induced 
features within 12 hours. Core photographs aid in the feature 
interpretation. Every borehole is divided in  2-3 sections. Each section 
is logged before and after MHF tests. For all sections core photos are 
available and integrated to the analysis. Total number of wells: 7

Nagra (National Cooperative for the Disposal of Radioactive Waste, 
Switzerland). Project duration: 2019 - ongoing

Nagra (National Cooperative for the Disposal of Radioactive Waste) is 
the Swiss technical competence center in the field of deep geological 
disposal of radioactive waste. The goal of this study was to preform 
data processing and quality control of borehole image log data and a 
quick look analysis of structural environment and present-day stress 
field within the potential host rock. 

The fracture analysis using borehole data provides crucial information 
for a profound understanding of the geological conditions in the 
subsurface. This technology was originally designed by the oil & gas 
industry but has been successfully applied for other applications such 
as geothermal projects and subsurface nuclear waste disposals.

The challenge of this study was to perform the complete workflow of 
data processing, quality control and the analysis of fractures and in-
situ stress related features within 12 hours after logging and a 
subsequent identical workflow after stimulation for each interval. The 
tight schedule and the extensive scope of work requested a 
professional organization of NiMBUC´s project team and a close 
cooperation with Nagra´s staff.

Borehole Image Logs with stimulation
intervals highlighted
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Solution

Results

Benefits

The detailed data processing and quality control of 
available borehole image log data is performed within 4 
hours after data receival. Any data flaw is 
communicated to the decision makers to allow fast 
corrections and to keep deadlines.

The applied workflow for the quick look analysis of 
fractures and induced features before and after MHF 
testing provides Nagra with a profound data base of the 
fracture network and the geomechanical behavior and 
rock stability within the host rock. The data underlie 
similar quality and assessment standards and allow 
direct comparison between the boreholes. 

This information is crucial for further decision making in 
the process of defining the best suitable location for the 
subsurface radioactive waste disposal.  

• Data processing and quality control guarantee 
correct data set for subsequent analysis

• Analysis of fracture network and induced features 
before and after MHF testing gives detailed 
information about the mechanical behavior of the 
host rock

• The results are a solid base for further decisions 
about the most suitable location fort he the 
anticipated subsurface storage

The first step of the workflow includes a detailed quality control and 
processing of borehole image log data, where we apply necessary data 
corrections such as depth shift, accelerometer, magnetometer and 
orientation corrections and depth shift. 

Once the data passed the quality control, the quick look fracture 
analysis is performed. Based on the tool response, several types of 
fractures are distinguished to allow further analysis on the tectonic 
overprint of the host rock. Furthermore, in-situ stress related features 
such as borehole breakouts and centerline fractures are determined to 
analyze the geomechanical behavior of the subsurface. 

The goal of the study is to understand the mechanical behavior of the 
potential host rock. Therefore, it is necessary to perform a highly 
accurate analysis of fractures and in-situ stress related features within 
a very short amount of time, to provide a detailed data base for the 
definition of MHF test intervals. The performed analysis before and 
after the MHF testing provide a unique opportunity to directly compare 
and measure the consequences of MHF testing within the borehole. 
This timely phased analysis of the fracture network and induced 
features allows a very detailed assessment of the tectonic 
mechanisms and  geomechanical behavior within the host rock and is 
essential for successful assessment of the deposit location.

Post MHFPre MHF

DEFINITION OF STIMULATION INTERVALS 
USING BOREHOLE IMAGE LOGS


