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Telecommuting: A Balancing Act

Three men.  One idea.  Global results.  Wavefront’s technology is shaking up oil production.  
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For many, the first thing that comes to mind when think-
ing of Edmonton industry is oil. It’s no coincidence we 

give our sports teams names like “Oilers,” “Oil Kings” and 
“Drillers.” Those in the know, however, think of something 
else as well: innovation. Cold FX and BioWare are just two 
examples of the countless local companies that have devel-
oped game-changing technologies, the impacts of which 
are felt across the globe. As the University of Alberta (U of 
A) has emerged as a North American leader in the develop-
ment of innovative medical research and procedures, it is 
becoming increasingly clear that the wealth of precious re-
sources we are blessed with reside not just underground, 
but in our heads as well.

As powerful as the elements of oil and innovation are 
separately, amazing things can happen when the two are 
combined. It was this synergy that resulted in the perfect 
economic storm of the oilsands, and it’s the same tongue 

and groove combination of oil and innovation that is the 
lifeblood of Wavefront Technology Solutions Inc.

Simply put, Wavefront’s groundbreaking technology, 
Powerwave, is a fluid pulse technology that when em-
ployed, will extend oil field life and maximize oil recovery, 
potentially bringing billions of barrels to the world’s oil 
supply. “That’s the wow of Wavefront,” says the president, 
CEO, co-founder and self-professed biggest cheerleader of 
the company, Brett Davidson. 

The process now turning heads in the petroleum in-
dustry got its start in 1997 because of another powerful 
combination of elements that came together: Physicist Dr. 
Tim Spanos, petroleum engineering specialist Dr. Mau-
rice Dusseault and Davidson himself. Doctors Spanos and 
Dusseault were both former Alberta Oil Sands Technical 
Research Authority professors at the U of A, while Da-
vidson, a geotechnical technologist (a specialty so nice 
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they had to name it twice) earned 
his stripes at Atomic Energy of Can-
ada doing research on nuclear waste 
disposal. “When I started out, my job 
was to prevent fluid flow. Today, I’m 
encouraging it,” he jokes.

In 1996, the three men attended 
a geomechanics conference where 
one of the hot topics was something 
called ‘seismic stimulation.’ “There 
was a lot of anecdotal information 
around earthquakes causing im-
proved oil recovery, which seemed to 
last for several weeks following the 
seismic event,” Davidson says. “Old 
Faithful in Yellowstone Park erupted 
more often after an earthquake, too. 

Something was going on and there 
was a quest to find out what it was.” 

Spanos told Dusseault and David-
son that he had been working on a 
theory to explain it, which was quite 
different from the way everyone was 
thinking about it at the time. Spanos 
asked Davidson if he would work 
with him to prove or disprove his the-
ory. Davidson agreed.

“We spent a month basically tak-
ing his physics off of pieces of paper 
and running laboratory experiments 
to prove that his theory had merit, at 
least in the lab,” says Davidson. It did. 
But the real question was: would it 
work in the field? 

At the time, Spanos and Dusseault 
were both full-time professors at the 
U of A, and Davidson had his own 
consultation company.  “We weren’t 
looking to start an oilfield service 
company to take this theory to the 
field and test it,” Davidson says. “So, 
we approached service and oil com-
panies to see if they wanted to license 
the technology from us and run with 
it. The response was ‘great theory, in-
teresting lab results, where are your 
field results?’ Obviously, we didn’t 
have any. They told us to come back 
when we did.”

What do you do when the last of a 
long line of doors is closed firmly in 
your face? You do what every suc-
cessful entrepreneur does. You look 
for a window. And if there aren’t any? 
You build one.
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PRESIDENT, CEO AND CO-FOUNDER, BRETT DAVIDSON.

THE DOWNHOLE TOOL WORKS WITH 
CONVENTIONAL SURFACE EQUIPMENT, 
AND IS INSTALLED IN INJECTION 
WELLS TO TRANSFORM THE NORMALLY 
STEADY RATE OF INJECTION TO A 
PULSATING INJECTION STREAM WITH 
APPROXIMATELY 20 TO 40 PULSES PER 
MINUTE.
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It took them about a year, designing their own equip-
ment and arranging their own funding, but finally they 
were able to do a single oil well stimulation in the field. It 
worked there, too. That success allowed them to expand 
the experiment. “Wascana Energy gave us one well to be 
the fluid injector and four wells around the outside which 
were going to be the producers, what they would call in 
the industry a ‘five spot injection pattern,’ commonly used 
for water flooding,” Davidson explains. 

Finally, our heroes had a full scale injection site to work 
with. The results were astounding. “We were able to cre-
ate an increase in production in those wells of 34 per cent.” 

This breakthrough moment couldn’t have come at a 
worse time, however, so the champagne bottles had to stay 
on ice a while longer. Ironically, they couldn’t party like it 
was 1999 precisely because it was 1999. The price of oil at 
that time had dipped to $9 a barrel. “No one was interested 
in enhanced oil recovery,” Davidson says. “They were in-
terested in having their company survive.”

Let’s take advantage of this unfortunate pause in our 
story and have Davidson explain this revolutionary tech-
nology and how it works. “When your heart beats it sends 
out this fluid pressure wave, which dilates your vascu-
lar system and helps your red blood cells course through 
your body. I also say that if you have a garden hose and 
you’re washing your car at home, you have a steady 
stream of water coming out the end of the hose. The City 
of Edmonton gives us 55 psi at our house, so that’s what 
you’re getting. If I put a kink in it, obviously I shut off the 
flow, but behind that kink I’m storing potential energy.” 
A lot of people have the misconception that he’s building 
pressure, but he says that’s not what’s happening. “Let’s 
remember one thing. The city’s only giving me 55 psi to 
my house. They don’t know that I have a kink in my hose. 
When I undo that kink, what do we see? We see a burst of 

fluid. The potential energy, once released, is now adding 
momentum to the fluid phase.”

Now consider a river on the surface of the earth. Cutting 
through rock year after year, it takes the path of least resis-
tance. It meanders. “If I’m injecting water into the ground 
[a secondary oil recovery technique used across the globe], 
that water I’m injecting is not going uniformly through the 
reservoir. It’s going through like those meanders.” It’s tak-
ing the path of least resistance, and it’s not contacting all 
of the oil.

“When you add a pulse to the fluid, it’s much like my car-
diovascular system dilating when my heart beats, the fluid 
will dilate the geologic material which is elastic,” Davidson 
says. “That way I get more fluid to more pores and I end 
up contacting a greater portion of the reservoir. When I 
contact a greater portion of the reservoir, I end up produc-
ing more oil. We like to trivialize it and say it’s a contact 
sport.” Whether injecting water or CO2, the goal should be 
for the water or CO2 to contact as much of the reservoir as 
possible to maximize what’s referred to in the industry as 
“ultimate recovery.”

As Davidson points out, most oilfields produce on av-
erage 30 per cent - 40 per cent of the oil in any given 
reservoir, which means that the majority of the theoret-
ically possible yield is left behind in what he refers to as 
the ‘nooks and crannies.’ “What Dr. Spanos came up with 
was a theory that said if you cause a fluid pulse, you will 
distribute the fluid more evenly which will lead to greater 
overall oil recovery. That’s what we patented.”

Meanwhile, back in 1999, when a barrel of oil was cheap-
er than a pack of cigarettes… 

“At that time our tools were so huge they came on two 
transport trucks. So from 2000 to 2007 we spent a lot of 
time and money on research and development to create 
down-hole tools that you could send by FedEx.” 
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LIKE KINKING A GARDEN HOSE, PRECISE 
AMOUNTS OF ENERGY ARE REPEATEDLY BUILT 
UP AND RELEASED BY THE TOOL. THE PULSES 
ADD ACCELERATION AND MOMENTUM TO 
THE INJECTED FLUID, FORCING IT INTO THE 
RESERVOIRS’ NOOKS AND CRANNIES AND INTO 
MORE IMPERMEABLE ROCK AT SPEEDS OF UP 
TO 100 METRES PER SECOND.
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“It wasn’t until 2009 that we saw more of an uptake of 
our technology,” Davidson recalls. “But already we have 
tools deployed in Alberta, in the United States, in Argen-
tina, in Oman and soon in Columbia and Brazil, all from 
an Edmonton-centric company. Because of the talent here, 
the client base, the proximity to tool shops and the heart 
of Canada’s oil sector, we knew it was going to be a great 
place to launch what we saw as a future international com-
pany. If you look at it, our technology is applicable to every 
oil reservoir in the world.”

The implications of that are enormous. Time for some 
math. “If you add 1 per cent to BP’s original hydrocarbons, 
it equates to two billion barrels of oil,” Davidson says. “If 
you add 5 per cent to world oil production, it would be 300 
- 600 billion barrels. If you own an oilfield, by all estima-
tions you’re going to get 30 per cent recovery. That’s your 
‘estimated ultimate recovery.’ Let’s say Wavefront comes 
along and brings a technology to enhance that. We might 
bring another 2 per cent, or 5 per cent or even 10 per cent.” 
Let’s do the calculations. Wavefront had five projects that 
ran for between two and four years, and for which the in-
crease in ultimate recovery was on average 2.57 per cent 
(2.5 per cent more oil than could be accessed from that 
reservoir by conventional methods). If 1 per cent of BP’s 
hydrocarbons is 2 billion barrels, then 2 ½ per cent is go-
ing to mean an increase in recovery of roughly 4.25 billion 
barrels; oil that would otherwise be left in the ground.

“That is the wow factor for Wavefront,” says Davidson. “We 
have the technology to completely change the way things are 
being done. Remember, water flooding or CO2 flooding is 
going to be done anyway, but what we do is get you better dis-
tribution, which leads to better ultimate recovery. As we roll 
out this technology on a global basis, we are going to be bring-
ing possibly billions of barrels of oil to the industry.”

Having said all that, industry doesn’t change over night. 
It takes time for a technology to be adopted. According to 
Davidson, in the oil industry it can take from 15 to 20 years, 
which is why Wavefront also concentrates on the other 
sectors of well stimulation and performance drilling. 

Performance drilling speaks to optimization and is used 
in two areas: drilling horizontal wells and drilling out 
composites during the fracturing process. “As you go out 
farther and farther into the reservoir horizontally and the 
drill string starts dragging on the geological formation, you 
have more and more friction,” Davidson says. “When you 
have that friction, you end up having less weight on the 
drill bit. On the surface the drill is pushing down on the bit, 
but because of the friction, that weight isn’t getting to the 
bit. It slows down the rate of penetration which gets slow-
er and slower as you move along the horizontal section.” 

To address the friction problem, a number of compa-
nies have come up with devices called drilling agitators. As 
you’re moving further along the horizontal, these agitators 
vibrate the drill string which reduces the friction, keeping 
more weight ‘on bit’ and thereby increasing weight of pen-
etration. It works. But Wavefront has developed a drilling 
agitator of its own, utilizing fluid pulsing. “Our agitator is 

at the drill bit, whereas our competitors’ might go 1,000 
meters behind the guidance system,” Davidson says. “So 
ours keeps the bit a lot cleaner. We can increase the rate 
of penetration by 30% or more. If you can drill a well 30% 
faster, you can imagine the cost savings.” 

In well stimulation, acids and chemicals are used to im-
prove the performance of a single well. The downside to 
the injection process is that if you inject the fluid through 
tubing, that fluid’s going to go where it wants to go.  “If I 
inject with a fluid pulse, I’m going to be able to get the flu-
id to more of the completed interval,” Davidson explains. 
Hence, whatever money I’m spending on chemicals or 
acid, I’m going to get better performance from it.” David-
son offers as an example of a company in Mexico that used 
Wavefront’s fluid pulsing technology for well stimulation 
and got up to a 1,200 per cent increase in production as a 
result.

It usually doesn’t make a lot of sense to use the words 
“oil” and “ecology” together, but in Wavefront’s case, it 
does. With their technology it may be possible to drill less 
wells and get more oil production and that means less of an 
environmental footprint. More importantly, in Davidson’s 
mind, is the fact that Wavefront technology is being used 
by the groundwater remediation sector to help clean up 
contaminated sites in Hungary, Australia, Belgium, Cana-
da and the United States. 

“There are real benefits to using our technology to 
clean up sites. That’s one of the reasons we’re classified 
as a green technology. Maybe it’s a former factory, a dry 
cleaning facility or a gas station. Our most famous client 
was NASA at Cape Canaveral,” Davidson says, with obvi-
ous pride. “The University of Central Florida developed a 
chemistry to clean up trichloroethylene, which was used 
at Launch Complex 34 where the Apollo missions blasted 
off. The University’s chemistry would render the trichlo-
roethylene neutral, but the trick was delivering it to the 
contaminant. Somewhere in the neighbourhood of 90 per 
cent of all remediation is cleaned up in the ground by in-
jecting some kind of chemistry. What Wavefront brings is 
the delivery system.”

“At the end of the day, this is really Dr. Spano’s technol-
ogy,” Davidson says. “I was very fortunate to have been 
given the opportunity to work on it. We’re just getting 
started, but we all really believe we have a game changing 
technology. We’re committed to building the business, and 
as we do that, everything else will follow.”

Who knows? Maybe one day we’ll have a sports fran-
chise called the Edmonton Pulse.  BIE
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