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EDUCATION/HONOURS
1975 B.Sc. in Chemistry, (Magna Cum Laude) University of Saskatchewan
1976 Honours Certificate (High Honours) University of Saskatchewan
1981 Ph.D. in Chemistry, University of British Columbia
2003 Elected as a Fellow of the Canadian Institute of Chemistry
2013 Alberta Science and Technology (ASTech) Award winner for Innovation in Oil Sands
Research

WORK HISTORY

1976 to 80 - Teaching Assistant at University of British Columbia Chemistry Department.

1981 - Research Associate/PhD pending at UBC’s TRIUMF Cyclotron (6mo).

1981 - Joined CANMET’s Coal Research Centre in Clover Bar (Edmonton) as a junior research scientist
studying coal processing and low rank coal upgrading.

1983 — Promoted to research scientist 2, expanding research areas to heavy oil emulsions and oil sands
extraction and tailings behaviour.

1987 — Section head for the Extraction and Tailings research activity, expanding research activity to
emphasize properties of oil sands tailings.

1989 — Promoted to team leader, responsible for a research team and budget (3 people).

1990 - Promoted to research scientist 3(4).

1995 — Grew the research team program to include 10 people and approximately $1M.

1999 — Promoted to research scientist 5 with continued research team responsibilities.

2000 to 2011 — Team Leader/Manager of the Extraction and Tailings team, leading the Natural Resources
Canada research effort in oil sands tailings management and extraction fundamentals. Expanded the
Extraction and Tailings team to 16 people and a >$2M budget.

2012 — Started Kalium Research Inc., a company devoted to mitigating the environmental impact of
oilsands development.

AREAS OF EXPERIENCE

Randy Mikula is the former team lead of the Canadian federal government’s department of Natural
Resources research effort on oil sands tailings, located at the CanmetENERGY laboratory in Devon,
Alberta.  With over 25 years in oil sands research, spanning the development of more efficient extraction
processes, to more recently focusing on mitigating the environmental impact of oil sands development, Dr.
Mikula led one of the key activities in the 130 person CanmetENERGY oil sands research facility.

Projects have included fundamental scientific support for pilot and commercial scale demonstrations of a
wide variety of dry stackable tailings processes designed to dewater fluid fine tailings from surface mined
oil sands operations. These include the gypsum consolidated tailings (CT) process as well as
understanding the process aids required for optimization of dewatering performance in thin lift, rim ditch,
and centrifugation processes. This research involves investigation of the fundamental chemistry of the
additive-clay interactions, including CT formation mechanisms, optimizing dewatering rates by controlling
the morphology of flocculated structures and the optimization of release or recycle water quality by control
of the tailings treatment process. In 1998, Dr. Mikula led the technical program for a 20 ton per hour
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demonstration of Canadian hot water extraction technology for the recovery of bitumen from Utah’s
Asphalt ridge tar sands. This program was the beginning of a serious investigation of centrifugation as a
dry stackable tailings option for the Athabasca oil sands tailings, a technology that is currently being
commercialized by Syncrude.

The link between tailings management and extraction recycle water means that Dr. Mikula also has
significant experience in oil sands extraction. He has worked on oil sands extraction process chemistry for
the slurry tank, hydrotransport, Clark, OSLO, Bitmin, and other novel extraction processes, one of which
was patented and briefly commercially implemented by Suncor.

Dr. Mikula’s expertise in microscopy and fine particle characterization is widely recognized and has
resulted in significant technical contributions to a variety of research projects outside of his extensive
expertise in oil sands and heavy oil. He has served at various times on the executive of the local and
national sections of the Microscopical Society of Canada and is currently treasurer of the Alberta section,
president for the national society, and served as scientific chair for the 2007 MSC conference. In 2003,
Randy was elected as a Fellow of the Canadian Institute of Chemistry, and he is currently principal scientist
at Kalium Research, a new company devoted to responsible development of Canada’s oil sands resource.

PUBLICATIONS
Over 60 Refereed papers and conference proceedings
10 Book contributions
4 Patents
Over 300 Divisional/Client Reports



CAREER HIGHLIGHTS

Dr. Mikula established CANMET’s Advanced Separation Technologies Laboratory as the centre for oil
sands tailings research. As the lead scientist in oil sands tailings, Dr. Mikula is frequently consulted by
Suncor, Syncrude, Shell, and CNRL on all aspects of oil sands tailings fundamentals. His work on mature
fine tailings and the consolidated tailings process helped to solve a major oil sands environmental liability.
Definition of a solution to the problem of accumulation of fine tailings is the major factor in the
environmentally responsible development of the oil sands in Alberta. More recently Dr. Mikula has led the
technical development of centrifugation technology for the treatment of oil sands tailings.  In conjunction
with Syncrude, Dr. Mikula has also been extensively involved in research programs in thin lift and rim
ditch technologies. All of these technologies rely on the use of flocculants to treat the tailings and build on
much of the fundamentals established in the Fine tailings fundamentals consortium. Dr. Mikula was the
technical chairman of the FTFC in 1991, helping the transition from a fundamental focus to a more
practical development of tailings management options emphasis.

The research program led by Dr. Mikula in emulsions technology established CANMET’s reputation as a
centre of excellence for extraction fundamentals research and has led to involvement in every major oil
sands development project in the last 10 years. A highlight of the activity was quantification of the
relationship between extraction process chemistry and tailings behaviour. Six commercially available oil
sands extraction processes were evaluated (participants in the program included Suncor, Imperial, OSLO,
Syncrude, Geosol, and Shell), and the extraction recoveries weighed against benefits in tailings behaviour.
This allowed for comparison of long term environmental reclamation for a variety of extraction processes.

Dr. Mikula’s expertise in microscopy and fine particle characterization is widely recognized and has
resulted in significant technical contributions to a variety of research projects outside of his nominal
expertise in oil sands and heavy oil. Examples include contributions to research into lead exposure in the
inner city, co-supervision of a Ph.D. thesis in sol-gel synthesis of metal sulphides (University of Alberta
department of mining and mineral engineering), and co-supervision of a Ph.D. thesis on stabilization of
hazardous wastes in cement. The microscopy facility he established almost 15 years ago remains the focal
point for the research programs in emulsions and tailings that he oversees.

Dr. Mikula is consulted extensively on a variety of oilsands issues related to tailings management and
extraction processes. He is often invited as a speaker in public, industry, and academic forums, and has
given invited talks to many oil sands industry technical meetings and workshop. A highlight in the many
invited talks was in 2007 when Dr. Mikula made a presentation on oil sands tailings technology to
Members of Parliament as part of the Bacon and Eggheads lecture series.

MAJOR ACHIEVEMENTS

1. Acted as the 1991 technical chairman of the Fine Tailings Fundamentals Consortium, (a $5M/year, five-
year research collaboration between CANMET, Environment Canada, NRC, ARC, AOSTRA, OSLO,
Syncrude, and Suncor). Dr. Mikula helped to change the direction of the research from an academic
orientation to a program focussed on development of technologically sound solutions to the accumulation
of oil sands fine tailings. At the same time, he established CWRC’s reputation and expertise in the field of
oil sands tailings. This consortium formed the basis of the current CONRAD (Canadian Oilsands Network
for Research and Development) group which coordinates research activities in the industry. Dr. Mikula’s
reputation in oil sands extraction and tailings makes him a key member of the technical advisory groups in
the Extraction and Tailings, and Environmental CONRAD working groups.



2. Dr. Mikula was instrumental in the commercialization of the Consolidated Tailings (CT) process at Suncor.
Dr. Mikula’s research on the role of water chemistry in controlling tailings clay behaviour and the resulting
impact on the recycle water system were critical to the progression of the Consolidated Tailings project
from the laboratory scale to full scale. The CT process has subsequently been adopted by Syncrude to
dispose of their accumulated inventory of fine tailings and it forms a key part of the tailings handling
strategy at the Shell/BHP Muskeg River oil sands development. Dr. Mikula continues to be consulted
frequently by Suncor on all aspects of CT implementation. Shell and Syncrude also rely on his opinion and
research results in implementation of similar tailings handling strategies at their operations. The
availability of a technically sound and commercially viable tailings reclamation option played a large role
in further development of the oil sands resource. Since 1998, Dr. Mikula has led the technical effort to
establish centrifugation as a viable tailings treatment alternative in surface mined oil sands. Since 2005,
commercialization of this technology has been led by Syncrude, with full scale commercial implementation
scheduled for 2015.

3. The emulsions research program developed by Dr. Mikula has established CANMET as a centre of excellence
in oil field emulsions research. Along with an extensive in house research effort, collaborations were
established with other research organizations in emulsions fundamentals. The collaboration established in
1990 with the Saskatchewan Research Council’s emulsions group continues to be active, most recently with a
joint project on emulsion technology with a consortium of companies from PTAC (Petroleum Technology
Advisory Committee). In addition, joint projects established with PRI (the Petroleum Recovery Institute)
contributed to the international reputation of CWRC. Dr. Mikula’s contributions to PRI’s emulsion
fundamentals training course were presented in China, Trinidad, and Venuezula.

4. The novel demulsification process used at the Underground Test Facility (UTF, formerly operated by
AOSTRA) was demonstrated by Dr. Mikula’s research work. Although the principles behind the process are
not new, Dr. Mikula recognized that, under the right circumstances, the process might be commercially viable.
His fundamental understanding and the small scale demonstration which he undertook led to the piloting and
ultimate full-scale demonstration of the process. The process involves separation of the emulsion at
temperatures greater than 200°C and pressures around 300 psi. Under these conditions the hydrocarbon
product is removed as the heavy phase, in contrast to conventional separation methods where the hydrocarbon
is floated above the water component. This process was successfully developed to commercial scale at the
UTF. Expertise developed by Dr. Mikula will have applications with future SAGD (steam assisted gravity
drainage) exploitation of the oil sands where fluids are brought to the surface in a similar temperature and
pressure regime.

5. Dr. Mikula’s expertise in both extraction and tailings (since they are linked via a common process water) has
positioned Natural Resources Canada and CWRC at the centre of new extraction and tailings handling
technology development being undertaken by the oil sands industry. These include new low-temperature
extraction processes and tailings handling options which promise to significantly reduce greenhouse gas
emissions. Suncor has implemented a low-temperature extraction process with slurry tank conditioning and it
1s proposed to be a part of Shell’s new Muskeg River Mine. The fundamental understanding of this process
developed through Dr. Mikula’s work contributed to the confidence with which the industry has adopted this
new technology.
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