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INNOVATION 
Grande Prairie recovers despite low natural gas prices
By Mike Byfield 
[image: [Figure 2]]Despite natural gas prices that continue wallow dismally at about $4 per thousand cubic feet (mcf), Grande Prairie's energy sector is battling successfully to survive and thrive. Field crews have been busy this winter and the future looks promising. Innovative producers, including juniors, are probing the traditionally gas-prone region's complex geological formations for liquid hydrocarbons. Meanwhile, locally based service companies are developing technologies with potential customers far beyond northwestern Alberta.
The region has a gift for technical innovation. Currently, Alberta typically ranks third among provinces in total patent applications per annum (after Ontario and Quebec) but first on a per capita basis. Although the Mighty Peace has only five per cent of the provincial population, it accounts for as much as 40 per cent of the province's patent applications. Companies based in Grande Prairie-for instance Risley Equipment Inc. and DAVCO Manufacturing Ltd.-make patented forestry tools that are sold across North America, Australia and elsewhere.
"At the moment, my client list of innovators has 59 people on it, many of them from the energy sector. We've got some excellent technology in the works," says Jim Letersky, an adjunct staff member with the Centre for Research and Innovation (CRI). Sponsored by the Peace Region Economic Development Alliance and Grande Prairie Regional College, the CRI was launched in 2007 with a $3.4 million grant from the provincial government's Rural Alberta Development Fund.
Letersky is a veteran specialist in economic and community development who grew up in the region near Spirit River. "I remember when Grande Prairie had 3,000 people and still had a hitching post [for horses] downtown," he says. (The city's current population is 50,000, servicing a market area totalling nearly 250,000.) "We were isolated for a long time, so people learned to make their own replacement parts for farm implements and other machinery," the CRI coordinator says. "That self-sufficiency naturally evolved toward technical innovation."
Every month, the CRI brings a patent lawyer to town, providing one-hour consultations to would-be inventors. "He's seen more than 200 people so far and we're still going strong," Letersky says. Besides helping with the patenting process, the institute guides developers through the funding maze of research councils and government agencies. The CRI also offers practical advice on technical drawings, prototypes, attracting investors and lenders, and manufacturing start-up.
Cataflow puts the heat on at remote locations
"I only wish that I'd run into CRI earlier. They're a tremendous ally," says David Forseth, president of Cataflow Technologies Inc. Farm-raised north of Dawson Creek, his oilpatch experience includes work with steam trucks. "Production equipment and lines kept freezing off, and thawing them out obviously made less sense than preventing the freeze-up in the first place. So I got to figuring out a better solution," explains the 44-year-old inventor.
His start-up firm is now manufacturing its first 60 flameless, self-powered hydronic heating systems, designed to operate away from the power grid. Hydronic technology uses circulating liquid for heating purposes. Depending on size, the Cataflow units can support up to 800 feet of heat trace (tubing used to wrap around equipment and lines) with a 12-inch by 24-inch heater. Besides heat, the patent-pending technology generates enough electricity to operate a pump that moves warm glycol through the heat trace. Very modest amounts of water and CO2 are emitted, minimizing the environmental footprint.
Cataflow's systems can be fuelled by raw gas from a wellhead or any other hydrocarbon gas. Three litres of bottled propane will supply 400 feet of heat trace for 24 hours with the smaller system. The only external power source required is a 12-volt battery for about 10 minutes. The battery initiates generation of infrared energy from a catalytic heater. "My system absorbs the infrared energy and transforms it into a heated fluid [glycol] and electricity," Forseth explains. Catalytic heaters are popular in the patch because they are flameless, a major plus wherever hydrocarbon vapours may be present.
[bookmark: _GoBack]The catalytic heater element contains platinum material, which reacts with oxygen and gas to create infrared energy. The catalytic process is self-sustaining as long as the heater doesn't fall below 200 degrees Celsius. "A major producer is now in the second year of using our prototype units in the [image: [Figure 3]]field and their guys love this technology. Our equipment will run for years with virtually no maintenance. The pump is magnetically driven; there are no seals or shafts," says Forseth, who's been in the development process for six years.
[image: [Figure 4]]Financially, a key figure behind Cataflow is Houston-based Mark Adamson, who runs Tech-Seal International Inc. "Mark makes a lot of oilfield equipment. Getting his attention was very difficult, but he immediately agreed to invest once he came here and saw what we have," Forseth reports. Another investor is Dan Vezina of SunStroke Solar Ltd., an Alberta-based developer of solar-powered pumps. While Cataflow's initial goal was supplying heat at remote sites, an off-grid, inexpensive, low-emission source of electricity could well have even more market potential. Forseth acknowledges that his company is working on boosting power output from his catalytic technology but won't yet discuss details.
When the going got tough, Rhinokore got going
Rhinokore makes insulated frac tanks, based on a proprietary polyurethane panel with an extraordinary strength-to-weight ratio. "One of our 1,200-cubic metre tanks can be transported on a single truck and erected in a day or two," says Rhinokore founder Paul Dagesse. "It replaces 20 tanks [400 barrels apiece] and 20 truckloads. Our frac tank's insulation value is as high as R40, which saves big on heating cost, as does the floating-type lid. And completing a big shale gas well with one rectangular tank on the corner of the lease is a lot easier than hooking up 20 round tanks to the wellhead."
Rhinokore, a subsidiary of Grande Prairie's Trans Peace Construction, [image: [Figure 5]]also manufactures portable bridges, rig mats and other products from its unique [image: [Figure 1]]panels. To make them, the company injects a low-density polyurethane foam into a honeycomb structure. Where other core-type technologies break at their stress point, Rhinokore's foam-stabilized cells distribute that energy across the structure, providing its panels with a powerful combination of stiffness and flexibility.
Dagesse, raised on a dairy farm in Manitoba, apprenticed as a carpenter with Trans Peace when he came west. In 1987, he and a partner bought out the previous owner. The company specializes in construction of self-framing metal buildings, utilidor structures, pipe insulation and similar oilfield tasks. Trans Peace also manufactured conventional polyurethane panels, which prompted its president's interest in composite materials.
A composite material consists of two or more chemically different materials that maintain their distinction within the bonded product. A simple example would be early bricks made with mud and straw. A composite always includes at least one matrix (polyurethane, in the case of Rhinokore) and a reinforcement. Rhinokore, launched three years ago, has not revealed what material is used to form its honeycomb, although Dagesse does say it's neither the traditional paper nor polypropylene.
Also confidential is the manufacturing process used to fill the honeycomb with polyurethane so that it's completely free of voids. (Air pockets would weaken the panel.) "That process is not as easy as you might think, and we have a patent," Dagesse says with a smile. The polyurethane-impregnated honeycomb is then wrapped in a tough resin covering.
Rhinokore's first products were rig mats. "These panels will not warp or crack in extreme heat and cold. They're splinter-proof, waterproof and chemical-proof, and the non-skid surfaces are easy to clean," Dagesse says. "Our heavy-duty mat has a compression strength of over 85,000 pounds per square foot. Our standard mat only weighs 600 pounds, which can save as much as 75 to 80 per cent in transportation costs compared to wood mats. Even the toughest traditional mats will break down after half a dozen uses. Ours will not."
Rhinokore's panels, being non-metallic, do not interfere with pipeline locations equipment, making them suitable for pipeline crossings. "Our panels can be installed on screw piles, so they're well-suited for floating and industrial docks, elevated roadways and small creek crossings. They'll work well as insulation in permafrost applications, too," Dagesse says.
Because drilling activity collapsed just as the innovative rig mats were introduced, a ballooning surplus of wood mats impeded sales. Fortunately, producers were simultaneously gearing up to mount massive frac operations in the Horn River Basin and Montney plays, creating a new market for frac tanks of unprecedented size. Meanwhile, high gasoline prices had decimated sales of recreational vehicles. Rhinokore was able to lease a former RV manufacturing facility in Armstrong, B.C., which came complete with a highly experienced workforce.
Dagesse is intrigued by the possibility of combining Rhinokore panels with Cataflow's remote-site catalytic heating technology. "We could provide a customer with an 8,000-square-foot heated floor, transported on one truck to a remote site and installed in a day. The customer could erect any kind of structure over that floor, [such as fabric buildings, another western Canadian specialty]," the Trans Peace president enthuses.
Stratus Pipelines squeezes soil settling woes
Randy Galbreath, president of Stratus Pipelines Ltd., used to have shouting matches in the field with Doug Kulba, an inspector with Alberta Environment. "After a while, we decided that it would make [image: [Figure 6]]more sense to work together," comments Galbreath, a pipeline contractor based in Grande Prairie. The resulting cooperation has worked out better than either man could have expected.
In June, Kulba and Galbreath were cited along with Devon Canada Corp. by the Alberta Emerald Foundation for the Emerald Certified Shared Footprints Award. They were the inaugural recipients of this honour, newly created by Alberta's Department of Sustainable Resource Development. Their achievement: creating innovative techniques and tools for resolving the expensive annoyance of soil settling above pipeline installations and mixing of soils.
In 2007 or so, Devon noticed that sunken "ditch lines" were appearing over pipelines installed five to 15 years earlier. If that ditch spanned a quarter section, it could be traversed as often as 800 times a year by a farmer while he circled his field to harrow, seed, spray, swath, combine and more. "Every time a farmer hits a ditch line, the jolt feels like driving your car over a speed bump in a parking lot at 20 kilometres per hour," Galbreath says. Devon found itself paying for agricultural machinery and, more importantly, forfeiting the good will of landowners.
When trenching occurs along a pipeline right-of-way, the liberated clay expands in volume by up to 45 per cent, making it difficult to replace after the pipe is laid. Current approved pipeline practices allow for the spreading or "feathering" of excess clay across the right-of-way. Gradually, however, the replaced soil resettles and a ditch is born. Spring runoff water can deepen the fault line. Back when farmers routinely ploughed up fields, their yearly shifting of soil tended to even out land surfaces. In recent times, however, agricultural operators have largely switched to "no-till" methods that eliminate the need to plough annually.
To prevent ditch line settlement, Galbreath and Kulba hatched a solution based on careful preoperational planning that they named the "Low Impact Pipeline System." Firstly, this approach calls for digging up less soil by narrowing the trench. Secondly, valuable topsoil is segregated from the underlying infertile clay more accurately. Finally, nearly all of the soil is replaced after the pipe is laid through improved clay compaction methods.
To implement their strategy, Galbreath and Kulba had to invest in creating suitable equipment. Stripping frozen topsoil is no simple task. "Until now, there were two choices. You could put a megamulcher head on a D6 Cat, which means using equipment worth $800,000 to $1 million," Galbreath says. "Alternatively, a D8 could haul a soil breaking tool, which came out to nearly as much in terms of equipment value." Because this heavy machinery is wide, pipeline rights-of-way had to be wide as well.
Stratus has developed a patented topsoil stripper that is now available for sale or rent. The tool costs around $35,000 and it can be fitted as an attachment to the excavators that are present on any pipeline construction site. Adjustable front and back knives slice the topsoil, which is then carefully scooped up by the bucket. "As well, we worked with an inventor to develop a narrow bucket for large excavators. It's surprising how much soil can be handled even by the smaller bucket," Galbreath says. "It took a lot of time to achieve a clean dump and an even trench bottom."
His company has invested $1.5 million in developing its topsoil stripper, narrow buckets, packing wheels and the Low Impact Pipeline System. Packing wheels can also be attached to existing equipment, and these wheels come in various widths. "In the cases where we can't replace the topsoil due to frost, clay will still be 90-95 per cent returned," Galbreath says. "This approach allows us to return in early May to tidy up the ditch line and replace the topsoil. Landowners can then commence spring activities. Traditional methods tend to prevent clean up from starting until July or August, meaning an entire crop year is lost."
Stratus says its Low Impact Pipeline System reduces right-of-way width by 20-40 per cent. Topsoil stripping requirements drop by as much as 60 per cent. "We can reduce the ditch width by about 60 per cent, down to as little as 11 inches, considerably minimizing the amount of subsoil demolition," Galbreath adds. "Initial expense of laying a pipeline with our methods is typically a little higher, but total project cost will be less over time." The pioneering pipeliner is hopeful that more companies will follow Devon Canada's lead in harnessing this new technology.
Stacked liquid prospects draw producers to northwest Alberta
Tangle Creek Energy Ltd. is a newly formed junior with over $100 million to invest. "We are focused on oil in tighter reservoir rock. To establish our core operating areas, we're now evaluating several prospects across the western Canadian Sedimentary Basin," says Alison Essery, exploration vice-president for the private company. "Tangle Creek is interested in a number of areas but the Peace River Arch [PRA] is certainly attractive, especially for a start-up such as ourselves. Land sales activity began to pick up there about a year ago, and traffic is still increasing. I think the arch is about to bust wide open."
The Peace River Arch lies deepest in the Alberta-B.C. border region west of Grande Prairie. From there, the geological trend (a high uplift in Devonian and a low basin during younger times) sprawls eastward and slightly north for 750 kilometres, gradually rising toward the surface. The PRA's prime attraction, according to Essery, is gas liquids and oil, with large additional exploration and exploitation potential in Devonian,Triassic and Cretaceous formations.
"Even though we are targeting previously discovered-but non-commercial-accumulations, the exploitation component of our business is really applying some of the newer drilling and completions technologies that have been really successful in central Alberta. Exploration usually involves a degree of luck," Essery says. "So we prefer to work in areas with stacked targets that offer multiple possibilities for success."
The Triassic specialist spent 29 years with Shell Canada, including eight years working on the PRA (with four years as team lead) and a further eight years in the Rocky Mountain foothills. In 1999, Shell sold its PRA lands to Apache Canada Ltd. In fact, global heavyweights like Exxon Mobil Corporation and BP p.l.c. are almost entirely absent from this massive swathe of terrain, leaving plenty of room for independent producers and juniors.
Essery says it's now nearly impossible to buy good prospective land in the Pembina area for less than $5,000 per hectare ($2,000 per acre). "Land prices in the better understood portions of the Cardium play [of west-central Alberta] have become too steep for most juniors," she says. In contrast, the PRA remains relatively affordable. At the Alberta Crown auction on Jan. 26, Galleon Energy Inc. submitted the high bonus of the sale: $7.26 million for 6,400 hectares ($1,135 per hectare) in its North Peace core operating area. Most bids for PRA acreage are much lower.
"On the [Peace Rive] Arch, carbonates often occur within the sandstone systems, which isn't always the case elsewhere. There's been a lot of [water] leaching, and the resulting carbonate dissolution generates sweet spots with better porosity and permeability [P&P] in tight sandstone formations," Essery says. "Even today, some vertical wells can be good producers. Overall, there is a lot of potential for hybrid resource plays, with less P&P than a typical conventional prospect but better than, for example, the Horn River Basin. Only the major or exceptionally well-capitalized companies can afford the huge numbers of heavily fracced wells needed to develop economic production in a true resource play like Horn River. The arch is a good prospective place for a technically sophisticated but smaller company like Tangle Creek."
Triassic targets with hydrocarbon potential in the PRA include the Montney, Doig, Halfway and Charlie Lake. Slightly higher sits the Nordegg. Prospective Devonian-period formations, roughly 130 million years older than the Triassic, include the Duvernay section, another PRA resource play that's heating up. "Fundamentally, the arch involves thick layered reservoir packages sandwiched between good source rocks," Essery says. "However, the geology is complex, with very mixed reservoirs that can be broken by faults in polygonal patterns."
Among the explorers active in northwestern Alberta is Mike Rose, a former Shell Canada explorer and now the president of Tourmaline Oil Corp. The private company expects to spend between $350 million and $425 million on exploration and production capital projects in 2011, principally on prospects in the Deep Basin and Peace River Arch. Other PRA drillers include Canadian Forest Oil Corp., Canadian Natural Resources Limited, Daylight Energy Ltd., Pace Oil & Gas Ltd., Dejour Enterprises Ltd., TAQA North and Birchcliff Energy Ltd. Bonavista Energy Corp. and Paramount Resources Ltd. have also been active at recent land sales.
An unfashionable but still prime attraction in northwestern Alberta is natural gas, according to Essery. "On the arch, the odds are good for finding significant gas volumes. The gas becomes a really attractive bonus if it's liquids-rich gas," the veteran geologist says. "I think that many shale gas producers are going to find that they've been over-optimistic about their production potential in North America. Not everyone is going to have success. If I'm right, gas prices will come back sooner than many analysts expect. If I'm wrong, gas prices will still recover, but it may just take longer for companies to realize the benefit of the gas they find while looking for oil."
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