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Me in 2011, 
upon arriving 

in Calgary from 
the U.S. and 

hearing about 
public oil and 

gas data
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My Houston-based bosses in 2011
“You can’t use 

it. We don’t 
trust it.”
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Let’s Define “Public”

• Operators have to submit certain types of data to the Alberta and BC 
regulators, the act of which makes the data “public”

• This doesn’t mean we can necessarily access the data for free, or even at 
all

• In some cases, databases can be obtained, or purchased, from the 
regulator and then have value added through corrections, registrations, 
organizing, mining, etc., then commercialized and made available via  
purchase/subscription – is this still “public?” 

• How is the change from a knowledge-hoarding to a knowledge-sharing 
economy changing our expectations?
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Outline for 
Today’s 
Presentation

Quick Introduction to Geomechanics

Pore Pressure and Minimum Stress Data

Rock Mechanics Data

Data for Maximum Horizontal Stress
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Quick Introduction to 
Geomechanics
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mechanical rock 
properties 

determination

drilling problem 
diagnosis

minifrac 
interpretation

pore pressure 
determination

in situ stress 
determination
in situ stress 

determination

natural fracture 
characterization

analysis of 
fracture/fault 

mechanics

mechanical 
reservoir 
modeling

hydraulic 
fracture 

modeling

wellbore 
stability analysis

caprock 
integrity 
analysis

induced 
seismicity risk 

analysis

sand 
production 

analysis
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Key Components of a Geomechanical Model

vertical stress

rock properties and 
pore pressure

minimum 
horizontal 

stress

maximum 
horizontal stress

non-tectonic, “passive” 
basins, can calculate stress 
and pressure from logs like 

sonic

non-tectonic, “passive” 
basins, can calculate stress 
and pressure from logs like 

sonic

tectonic basins
(ahem – the WCSB!)

tectonic basins
(ahem – the WCSB!)



© 2020 Enlighten Geoscience Ltd.

Pore Pressure and 
Minimum Stress Data
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Pore Pressure Data Sources

Pore 
Pressure

Wireline and 
while-drilling 

tests

Drill-stem, 
buildup tests

Kicks, 
inflows, mud 

weights

Minifrac 
(DFIT) tests
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Minimum Stress Data Sources

Minimum 
Stress

Leak-off tests

Minifracs 
(DFITs),  

hydraulic 
fractures

Regional/local 
knowledge

Lost 
circulation 
pressures
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Formation Tests for Pore Pressure

• Wireline testers
• Push a probe into/against the formation and allow 

formation fluid to flow in; measures pressure and 
sometimes sometimes captures a fluid sample

• E.g., RFT (Repeat Formation Tester), MDT (Modular 
Dynamic Tester)

• Drill-stem tests
• Run on drill pipe as a separate run (not while drilling)
• Seals off a section of the well and allows formation 

pressure to build up in the sealed off section
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Leak-off Tests and XLOTs for Minimum Stress

pumping
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Finding Legacy Data

• DSTs and AOFs
• AER: 

• Oil pressure txt file is free
• Can get total catalog of DST and AOF tests by buying recent (1999+) catalog (only $21K) 

and/or historical data (1962-1999 for $107.5K) 
• Can subscribe to a 3rd party software/database

• BC: Can build a database by going through well files or subscribe to a 3rd party 
software/database

• Leak-off Tests
• Usually buried in daily drilling reports – more on that in a bit



© 2020 Enlighten Geoscience Ltd.

What About Current Data?

• Wells and reservoirs have changed! And with them, preferred data 
types…

• Reservoirs are too tight for traditional wireline and downhole pressure 
tests

• LOT’s just aren’t done anymore (in Western Canada)

• Everybody’s talkin’ ‘bout DFITs!
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Minifrac/DFIT Tests 

Wellbore 
Dominated

Fracture
Dominated

Leak-off 
Pressure

Fracture Propagation 
Pressure

Before closure After closure

modified from a figure 
from www.fekete.com

With DFIT’s, closure is 
usually identified on a 

variety of specialized plots 
rather than from the 
pressure-time curve

With DFIT’s, closure is 
usually identified on a 

variety of specialized plots 
rather than from the 
pressure-time curve

After-closure analysis 
requires adequate data 

(flowback time) and careful 
interpretation

After-closure analysis 
requires adequate data 

(flowback time) and careful 
interpretation

• Typically done at 
the toe prior to 
stimulating a 
horizontal well

• Provide minimum 
stress and pore 
pressure 
interpretations

• Typically done at 
the toe prior to 
stimulating a 
horizontal well

• Provide minimum 
stress and pore 
pressure 
interpretations
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Finding DFIT Data – KSMMA Example

• Our client provided a list of 627 DFITs 
identified as having been run in the 
Lower Montney in KSMMA since 2009

• Had complete data sets, suitable for re-
interpretation, for 40 (6.4%)

• Some were available in the OGC records
• Most were kindly provided by operators 

when we asked
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KSMMA DFIT Study

• Why did we need to reinterpret?

What about 
using ISIPs from 
actual hydraulic 
fracture stages?

What about 
using ISIPs from 
actual hydraulic 
fracture stages?
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Minimum Stress from Hydraulic Fracture Stage Data

• Some people use “calibrated” 
(e.g. 0.85 x) ISIPs from 
hydraulic fracture stage data

• Tricky, because ISIP is 
subjective and hydraulic 
fractures are big, complicated 
operations

• With a large enough data set, 
sometimes can get a good 
estimate from the average

Data from ~15 wells
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Lost Circulation, Kicks, Inflows, Shows, etc.

• Not reported unless severe, and sometimes not even then

I’ve seen this in wells 
that had blowouts or 
total lost circulation 
that lasted for days
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Lost Circulation, Kicks, Inflows, Shows, etc.

• Have to dig through details of daily 
drilling reports / drilling tour sheets

• How to find:
• Look for in well documents in 

software of choice and/or OGC e-
Library

• In BC, 5459 wells have either drilling 
reports or tour sheets

• In Alberta, order from AER for any 
well for $11/well
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Lost Circulation, Kicks, Inflows, Shows, etc.

Once found, 
mine for data 
page by page
(same goes 
for mud 
weight data)

Once found, 
mine for data 
page by page
(same goes 
for mud 
weight data)
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Rock Mechanics Data
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Which Rock Properties?

• STRENGTH properties
• Compressive strength, tensile strength, friction angle, cohesion
• These must be measured in a lab

• I really don’t care about Young’s modulus and Poisson’s ratio

• For anyone who doesn’t realize it, mechanical property “logs” (or derived 
from seismic) are NOT measured values; they are calculations based 
primarily on density and sonic velocities
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Alberta REPS Database and GOS-REPS Index

• Cost: Can subscribe to monthly updates for $1240/yr, buy entire REPS for 
~$2,420, or get individual reports for $11 each

• Index (free) is a spreadsheet with 125,000 rows

codes refer to 
test/analysis type – 12 
of which might contain 
useful geomechanics  

information
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Using PowerBI to Search the AB Index

Note that not 1 
of 1536 wells 

indicates which 
formation the 

test was run on
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BC Energy Documents

• Free but 
relatively 
unsearchable
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Even if We Find the Files

• What’s in them is all over the place – a full report, a single spreadsheet, 
raw data, plots/no plots, photos/no photos

• Have to confirm formation using tops

• Test often not designed to capture the needed (by me) properties

• Widespread misunderstanding of “triaxial” testing – what it’s for, how it’s 
done, sample requirements
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Data for Maximum Horizontal 
Stress
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Stress-induced Borehole Failure

Data for 
Breakouts: 
• Image logs (“FMI”)

• can get orientation 
and width

• Caliper
• breakout must be 

large enough for 
caliper arm to engage 

• can get a sense of 
severity (width) from 
amount of 
enlargement

• sometimes oriented

• Drilling problems

P

breakouts

tensile 
cracks

stress concentration

angular 
breakout 
width

Data for Tensile 
Fractures: 
• Image logs

• Lost circulation
• if caused by 

exceeding the 
minimum stress and 
unintentionally 
propagating a 
fracture into the 
formation
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What’s an Image Log?

Schlumberger

Electrical Acoustic
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What’s an Image Log?

tensile cracks

breakouts

breakouts
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KSMMA Example Again

• For 2019 study
• Found 16 public image logs, 12 of which were usable (more on image quality 

coming up)
• Operators provided 7 or 8 that we couldn’t find in the public data

• For 2020 study
• Using additional search techniques, found a total of 59 wells in which image logs 

were collected in or below the Montney in and around KSMMA
• Of the additional wells found since 2019, we have access to 8 or 9 images
• Haven’t assessed image quality yet

QUICK CALC: 59 wells – 24 available images (40%) – probably only 2/3 of those usable (27%)QUICK CALC: 59 wells – 24 available images (40%) – probably only 2/3 of those usable (27%)
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Image Log Challenges

• Before computer storage, only paper logs could be submitted – these 
were, and remain, difficult to reproduce digitally (e.g., scan)

• After computer storage but before good network capability, logs were 
often delivered on tapes or CDs – some of these can be found in the 
public raster logs

• Things are getting better slowly, with good-quality, colour images 
showing up here and there as PDFs and TIFFs

• Whether or not an operator chooses to report they’ve collected an image 
log is still an issue

• Sometimes operators would (maybe still do) submit images at uninterpretable 
vertical scale or just the field tests log, and regulators don’t know the difference 
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Image Log Quality

CSPG Reservoir, October 2013

A story: The great 
Duvernay FOIP 
experiment of 2013-
2014…

A story: The great 
Duvernay FOIP 
experiment of 2013-
2014…
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compressed 
acoustic over 

Leduc

high res 
dip 

only

tiny 
repeat 
section

looks 
like 
RAB

nothing

teeny 
FMS

nothing

nothing

Example: Offset Well Image Log Search

Out of 11 wells, 
found 3 usable 
image logs
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Wrap-up
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Conclusions/Discussion Points

• What data have I not talked about?
• Whole core descriptions and photos
• Caliper, dipmeter, dipole shear, azimuthal/array sonic

• What am I missing? What solutions have others found?

• After seeing these examples, how public do you think public data are?

• How can we engage the regulators to discuss different/new options for 
data access? 

• Example, through our KSMMA work we seem to have revivied a conversation with 
the OGC regarding image logs. 
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Thanks Again to Today’s Sponsors


