WHAT STARTS HERE CHANGES THE WORLD

Case study: a field survey in
response to claims of CO, leakage —
Weyburn-Midale oilfield
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IEAGHG Weyburn-Midale CO,
Monitoring and Storage Project

Geoscience Framework - g

Study Area g : :
100,000 km?® = Co

Rostron and Whittaker, Energy Procedia 4 (2011)
3636-3643

Largest geologic CO,
monitoring and storage
project

Since 2000 > 17 M tonnes of
CO, injected

CO,-EOR operated by
Cenovus Energy

Studied by an international
team of CO, storage experts

Managed by Petroleum
Technology Research Centre
(PTRC)
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Site Location
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Kerr Farm History

Kerrs acquire Kerrs Kerrs
IEAGHG .
the land excavate leave their
South of eyburn gravel pit. roperty
. Project CO, injected prop
Weyburn in Phase 1 near land
1975

Ongoing Allegations of CO2 Leakage
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Petro-Find Conclusion

// i =N ) . “The...source of the high

concentrations of CO, In
solls of the Kerr property Is
clearly the anthropogenic

. CO, Injected into the

SN Weyburn reservoir.”

NG )

Source: Lafleur, P. 2010. Geochemical Soil Gas
Survey: A Site Investigation of SW30-5-13-W2M
Weyburn Field, Saskatchewan. Saskatoon, SK:
Petro-Find Geochem Ltd.)
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Petroleum Technology Research
Centre Response

“Researchers, engineers, geologists and geophysicists
iInvolved in the IEAGHG project have reviewed the Petro-
Find report and concluded that it does not support its
claim.” PTRC Response to Petro-Find report

www.ptrc.ca

Canada’s ieading Charity Using

SMVironment. ey the iaw to protert ang restare the

: Hog * Mediz

FOR IMMEDIATE RELEASE

PRTC P'Eport

AN 2B, 201 I G9:5
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Investigations In Response to
Allegation
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Incident Response Protocol

Response to report of an unintentional release of a gas or gases associated
with a specific CCS project.

1. Validate the allegation

2. Correspondence and document review
» The operator of the CCS project Tested at
» The provincial and federal governments Kerr site
» Other participants in the CCS project

If a release has occurred
Not tested

3. Substances released and scope of the release at Kerr site
Release mechanisms

Time release was detected

Response to the release

Consequences of the release

Compliance with applicable industry performance standards/best practices
Conclusions and recommendations

RN o Ol &~
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Protocol Step 1- Validating the
Allegation

Review of Allegations

o Site History, SW30-5-13-W2M Near Weyburn, Saskatchewan, Cameron
and Jane Kerr. Calgary, Alberta: 2010, Ecojustice.

« Geochemical Soil Gas Survey: A Site Investigation of SW30-5-13-W2M
Weyburn Field, Saskatchewan. Saskatoon, SK: 2010, Petro-Find
Geochem Ltd.

 Geochemical Soil Gas Survey: A Site Investigation of SW30-5-13-W2M,
Weyburn Field, Saskatchewan, Monitoring Project Number 2.
Saskatoon, SK: 2011, Petro-Find Geochem Ltd.

» Site-specific documentation
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Protocol Step 1- Validating the
Allegation

Vicinity history:
« Chronology of events
» Results of previous testing

e |[njection history (substances, depth,
formations)

* Land use history
e [ncidents in vicinity (e.qg., hydrocarbon spills)
* Release history (if any)
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Protocol Step 1- Validating the
Allegation

Vicinity inspection to identify potential areas of release
and monitoring sites:

T ‘ shes S R

» Existing wells . T

o |nj eCti on SiteS -\ | f

» Endangered Species S o it

» Monitoring sites — Bk | =

e Study sites e U =t

Y s erese B
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Protocol Step 1- Validating the
Allegation

Reconnaissance environmental survey
to choose appropriate technical
method

* Direct methods (e.g., analysis of

* Indirect methods (e.g.,
geophysical modeling, seismic
Imaging, microseismic monitoring,
electromagnetic surveys,
land/surface deformation)
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Protocol Step 1- Validating the
Allegation

Detaliled fingerprinting of anomalies:
 Vertical and horizontal soil-gas gradients
e Gas transport

* Refinement of reconnaissance surveys as
needed

— Outcome of Step 1: Was there an
unintentional release of gas associated with a
specific CCS project?
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Fingerprinting Gas Anomalies

= |dentify a leakage signal
from background noise

= Soil CO, is naturally
variable in space and time

= |njected (anthropogenic)
CO, Is chemically
Indistinguishable from
natural CO,
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Current Leakage Detection
Approach

f\ ke L

o © o \y

= Measure natural _ 'nard s,[‘:arm ControI.Slte P

“packground” CO, SRl Ay

. Sl AR I\/Iomtorlng ‘i—, ;
concentrations over years. [ S s _

= Compare anomaly values e . |
with background ranges.

VA m

= Statistical difference co
signal a release.

= Kerr Farm not in 2000-
2005 monitoring areas
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Challenges of
Concentration-Based

= 1-3 years cannot capture the full variation in natural CO.,.
= Background measurements time, cost, and labor intensive.

= |eakage signals smaller than natural variability may be
overlooked

= Background concentrations cannot be measured
everywhere within the area of review.

= An incident can occur in an area with no background
monitoring.
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Process-Based Soill Gas Method

= Does not rely on 25 | /ﬁ::::;:::;ﬁs !
background CO, 2 :\ /222';?:;?1“;‘:‘::: :

Oxd of s ﬂcm

measurements g
o]

= Uses ratios among major B ERSR —
gases (CO,, CH,, N, O,) o 5 10 15 2
= Discerns process Soztorx) [N
= |n-situ from exogenous gas Gar | Background
Mixing with air
CO, dissoiution
Oxidation of CH, into CO, ...

= Important for CCUS
monitoring

= Being developed for S e
groundwater and marine
environments

co,




Validating the

Al

WHAT STARTS HERE CHANGES THE WORLD

legation

Targeted approach
based on Petrofind
anomaly

10 sampling locations
Minimal number of
analytes
Process-based
method with no need
for complex data sets
or statistical analyses
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L eakage Allegation Discounted

eCOJust'ice o e s e o precang e e
“In a media release, ——————
ECOjUStice IaWyer Barry :_ooR:gM-E;[:\:;:tE:c‘;siEnvestigation into CO2 impacts a ‘win for all Canadians’
Robinson, who
represented the Kerrs, Mﬁa”adfanchemfca,
accepted the IPAC-CO2 Weyburn CO, lene e,
study’s findings while a false alarm
emphasizing its necessity,
saying that “without a full
scale investigation, it has
been impossible until now e

In January 2011, Cameron and Jane Kerr alleged that CO_ from a nearby experimental carbon storage

tO ru I e O ut C O project was leaking onto their farm near Weyburn, Sask. A year later, two independent investigations
2 have concluded thatthis is notthe case.

- - 1] The project consists of piping CO2 from a coal gasification plant in Morth Dakota into an oil field
‘ 0 I Ital I l I I I atl O I I operated by Canadian oil company Cenovus. Last summer, Cenovus contracted TRIUM
. Environmental to undertake extensive soil and surface water sampling operations on the property
The results, delivered |ast November, show CO2 concentrations consistent with what is commonly

found in prairie soil gas in summer. Moreover, carbon levels were inversely correlated with oxygen
levels, a sign thatthe CO_was produced by biological respiration. Finally, the presence of unstable

| support

Al Spaces

"G indicated a young carbon source. Since C has a half-life of about 5,730 years, it would have been
absentin Cozfmm the several million-year-old coal deposits.
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Summary

= The IPAC-CO, Kerr investigation Iis a case study in
Incident response.

= Adopting an incident response plan in advance of a
CCS project is beneficial for avoiding

= Long-running allegations,
= Ungualified sources reaching incorrect conclusions
= |naccurate information affecting public perception of CCS.

= Relatively simple tools for incident response are
available

= A process based approach to fingerprinting anomalies is
cost effective, accurate, relatively simple and can be used
In areas lacking background data.
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More Information

THE KERR INVESTIGATION: FINAL REPORT

FINDINGS OF THE INVESTIGATION INTO THE
IMPACT OF CO; ON THE KERR PROPERTY

DR. GEORGE WILLIAM SHERK
PROJECT DIRECTOR
CHIEF OPERATING OFFICER
IPAC-CO2 RESEARCH INC.

sEAB

http://www.ipac-
co2.com/projects/inve
stigations

IPAC-CO2: The Kerr Investigation - YouTube
Wy oUtUDe comdwatchP=wicx X pl2 110
Dec 7, 2011 - 28 min - Uploaded by ipacco?
Avideo documenting IPAC-C02's independent investigation into the
ey cource of carbon dioxide on ...

N |
-
-y

Romanak, K. D., Bennett, P. C., Yang, C., and Hovorka, S. D., 2012,
Process-based approach to CO, leakage detection by vadose zone
gas monitoring at geologic CO, storage sites: Geophysical Research
Letters, v. 39, L15405, doi:10.1029/2012GL052426.

Katherine Romanak
katherine.romanak@beg.utexas.edu
+1 512 471 6136



