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Colorado State University-Suncor-ConocoPhillips Collaboration Overview
In 2004, Rick George, CEO of  Suncor Energy (Suncor) and an alumnus of  Colorado 
State University (CSU), visited with engineering faculty at CSU.  The meeting coincided 
with Suncor Energy’s purchase of  the former ConocoPhillips Refi nery in Commerce City, 
Colorado. The meeting focussed on opportunities for Suncor and CSU collaboration.

The product of  the meeting is an environmental research collaboration that is currently in 
its second year. Co-funding has been provided by ConocoPhillips. Over arching goals for the 
initiative include:

• Advancing innovative and practical solutions for petroleum impacted soil and 
groundwater;

• Sharing knowledge and expertise through collaboration between industry staff, CSU 
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• Working on problems at a representative scale of  interest through low impact fi eld 
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D R A F TEnhancing the student academic experience through collaboration with industry; and

D R A F TEnhancing the student academic experience through collaboration with industry; and

D R A F T
D R A F T
•D R A F T

Above all else, advancing a culture of  safety and environmental responsibility in all the D R A F T
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Progress to Date
For our students, faculty, and CSU, this is a remarkable opportunity. Focus areas for years 
one and two include: 

Admixing reactive media, stabilizing agents, and hydrocarbon impacted soils
Since 2003 CSU has been working on the idea of  using conventional construction 
equipment to admix contaminated soils (in situ) with reactive media and stabilizing agents.  in situ) with reactive media and stabilizing agents.  in situ
The promise of  the technology is lower cost and greater effectiveness as compared to 
current technologies for contaminated soils.  

In  2005, CSU conducted a fi eld demonstration of  the technology at the Suncor Refi nery.  
Promising fi eld results have lead to a 2006 provisional patent application, a second place 
senior design project at CSU, and an ongoing evaluation of  full-scale application of  the 
technology at a closed refi nery in the Western US.  

Primary project participants include Julio Zimbron (post doc) and Leigh Neary 
(undergraduate).  Julio and Leigh have taken jobs in corporate remediation groups with 
General Electric and Chevron. Other participants include Mitch Olson (full-time research 
associate) and Amy Fields, Kendra Gabbert, and Erin Matthews (undergraduates). 
Complementary funding has come from the Women and Minorities in Engineering Program 
at CSU and research gifts from ExxonMobil and DuPont. 

Tools to resolve the stability of  subsurface petroleum liquids
Refl ecting historical incidents and management practices, petroleum liquids are often 
encountered in groundwater beneath petroleum production and storage faculties.  Since 
2002, CSU has been working on developing tools to measure the movement (or stability) 
of  subsurface petroleum liquids in groundwater.   The primary theme is adding a yellow 
fl uorescing tracer to petroleum liquids (or LNAPL) in groundwater and monitoring tracer 
concentration through time.

Top to bottom: Field demonstration of  soil 
mixing. Admixing reactive media and stabilizing 
agents. Laboratory demonstration of  tracers in 
LNAPL. Fielded testing of  the LNAPL fl ow 
meter. Conceptualization of  MTBE treatment in a 
constructed wetland.
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In 2004 Suncor provided support in redesigning our 
fi eld equipment such that it can be safely operated in 
an industrial setting using solar power. Modifi cations 
were fi eld verifi ed at the Suncor Commerce City, U.S.A., 
Refi nery. Results are included in our 2005 full patent 
application for the technology and our forth generation 
fi eld tool that we will deploy commercially during the 
summer of  2006.  

Students working on this project include Gabriel Iltis 
(MS candidate) and Rachel Garcia (undergraduate). 
Complementary funding has come from grants from 
Chevron, the American Petroleum Institute, and the 
Women and Minorities in Engineering Program at CSU.

Natural treatment of  MTBE
It is especially diffi cult to biodegrade methyl It is especially diffi cult to biodegrade methyl It tert butyl ether tert butyl ether tert
(MTBE) where it is co released with petroleum liquids 
because other contaminants can inhibit naturally-occurring 
bacteria  that degrade MTBE. Anaerobic conditions are 
also a challenge, since MTBE tends to persist when oxygen 
is not present. The persistence of  MTBE is emerging 
as a major driver of  cleanup costs at petroleum facilities 
including the Suncor’s Colorado Refi nery. 

Building on our prior research we are exploring the 
potential to develop biological consortia and geochemical 
conditions that facilitate the degradation of  MTBE in 
the presence of  other contaminants, both aerobically and 
anaerobically. This holds the promise of  better protection 
of  the environment at lower costs.   

In the past year we have demonstrated that MTBE can 
degrade in the presence of  other contaminants and 
in refi nery water at very low dissolved oxygen levels.  
Working with Suncor and their consultant (RETEC) 
potential modes of  application being explored include 
wetlands and constructed permeable reactive barriers.

Project staff  include Mitch Olson (full-time research 
associate) and Maria Raynal (Ph.D. candidate), funded by 
CONACYT, a program of  the Mexican government.  
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Future Opportunities 
Given success with our soil mixing, 
LNAPL stability, and MTBE lab 
studies we are looking forward to 
new opportunities. New students 
that will help us with this include 
Tim Smith, M.S. candidate working 
for RETEC (site consultant), and 
Kim LeMonde, a sophomore 
environmental engineering student.  

Passive treatment systems for 
MTBE – At many sites management 
of  MTBE in groundwater is a 
long-term issue. Practical solutions 
that are both reliable and cost 
effective are needed. Our vision 
for 2006 and beyond is to support 
on going efforts at the refi nery to 
develop new and effective MTBE 
management tools. 

Benefi ts of partial depletion of 
released MTBE – An opportunity 
exists for Suncor to deplete MTBE 
in historical source areas. Resolving 
how this will affect downgradient 
water quality and long-term site 
management is a critical question.

Effects of subsurface 
dissolution of petroleum 
liquids on their distribution 
and stability – Dissolution 
of  compounds from petroleum 
liquids into groundwater may be 
an important factor driving the 
apparent stability of  LNAPL 
in soils. Demonstration of  this 
phenomenon will facilitate better 
understanding of  the risks posed by 
LNAPL.

CSU students and faculty – Top to 
bottom:  Dr. Amy Pruden, Maria 

Raynal, Leigh Neary, Dr. Tom Sale, 
Mitch Olson, Amy Fields, Kendra 

Gabbert, and Gabriel Iltis.


