Scientists see Permian Basin as source of geothermal energy
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MIDLAND — The Permian Basin must find its economic future now, says a geophysicist with the Center for Energy and Economic Diversification. If the region’s leadership waits until the mighty Permian Basin oil reserves are tapped out, the damage to the economy and to the quality of life here would be devastating.

The beginning of the end of the hydrocarbon era has already begun, Dr. Richard Erdlac says.

In 1972, Texas crude oil production peaked at 1.3 billion barrels of oil per day, according to Erdlac’s statistics. By 1996, production had dropped to 500 million barrels per day.

In testimony to the Texas Railroad Commission two years ago, Midland independent oilman Jim Henry said oil and gas production was declining at about 5 percent per year.

Neil McDonald, director of economic development for the Odessa Development Corp., said the Permian Basin reservoir is at half-life.

"According to our understanding, the oil and gas reserves are sufficient for at least 65 years, at current production rates."

Citing geologist Kenneth Deffeyes’ 2001 book "Hubbert’s Peak: The Impending World Oil Crisis," Erdlac said oil and gas production worldwide is expected to peak within the next few years.

"In our generation, we are going to see a lot less oil available," said Erdlac, who’s been researching ways for West Texas to survive the depletion of its oil and gas reservoirs.

"We have to have energy in one form or another. That’s the bottom line if we want to maintain a technologically based society. Now, if you want to go back to an agrarian society, then start deciding what type of horse you want."

Weak to strong

Paradoxically, the Permian Basin’s greatest weakness — its finite supply of hydrocarbons — could become its greatest strength. Using the oilfield infrastructure that exists today, Erdlac said the Permian Basin could become a reliable source of an increasingly marketable commodity: geothermal energy. The Permian Basin has a ready supply of hot, subterranean brine.

"There’s plenty of it here," Erdlac said. "It’s just water with varying salinities, some of it extremely high — in the 100,000 parts per million. But we could use the natural, deep brines that are down there to bring heat up to the surface, and we could make use of it."

Running hot brine through a heat exchanger would produce steam, which in turn, would produce clean, green electrical power.

"We could become a major supplier of electrical power within a 600-mile radius," Erdlac said. "A vast majority of Texas could be covered, almost all of Oklahoma, most of New Mexico and maybe part of Mexico."

Doug Swift, Erdlac’s colleague at the defunct West Texas Earth Resources Institute in Midland, came up with the idea of tapping existing wells as conduits for brine while helping his son prepare for a debate on alternative energy sources for University Interscholastic League competition.

"The UIL is responsible for this concept," Swift quipped. "I had done work on geothermal as a possible source for water that they find in the Central Basin Platform, fresh water, well below the surface."

Ector County falls within the Central Basin Platform’s perimeter.

Added Erdlac, "We were looking at ‘what are the natural resources here, and how can they make the area continue to survive?’ Was there a way to tap these same wells that have been used for extracting oil and gas to be able to extract the heat?"

Knowing the economics of geothermal energy were greatly improved by West Texas’ extensive reservoir architecture, the pair kept studying the feasibility of the Permian Basin as a major producer of geothermal electrical power. 

Erdlac said the goal was to use existing data from oil and gas companies to identify locations in the Delaware Basin where it would be feasible to use existing wells to generate electrical power.

The Delaware encompasses 20,000 square miles and parts of Winkler and Loving counties to the north, and all of Pecos, Reeves and Terrell counties to the south.

"At the time, we were looking at taking the brine in the subsurface, bringing it up through the wellbore, running it through a binary plant system, which in essence, brings the hot water up and runs it through a heat exchanger."

The heat exchanger would be part of a closed loop in which brine would be reinjected back into the depleted oil and gas reservoir. 

In the other closed loop system, liquid isobutane or ammonia would be vaporized from the heat of the brine.

"Then, you would use that to drive the turbines, create the electrical power, and then you cool down the liquid and continue the process."

The only byproduct of the binary plant system would be steam and air.

"It’s cutting edge, and it’s something that could be done," "Erdlac said.

Added Swift, "The binary system is the cleanest system in existence. It has a low cost of development, and it’s got tremendous potential."

Hot and hotter

The Permian Basin would be an ideal source of geothermal energy, the two said. It’s subsurface is permeable, and many of its existing wells have recorded temperatures of 100 degrees C. or above, the minimum temperatures needed to produce geothermal electrical power.

"We’ve got to start looking at the overlap and the potential there," Swift said.

In response to concerns of leaning too heavily on nonrenewable sources for electrical power, the Legislature ordered the electrical industry to bring its alternative energy production up to 2,000 megawatts by 2009, Swift said.

"If you look at what we’re paying for 2,000 megawatts, that could generate $1.3 billion a year," he said, "as in Ross Perot. As in Bill Gates. As in mega-dollars."

But which wells would be the best geothermal well sites? And how do temperatures at 18,000 to 24,000 feet below sea level vary from well to well? Where are major fault lines, which would indicate the presence of water? 

For answers to those types of questions, Erdlac and Swift turned to the Department of Energy to fund a $1.5 million, two-year study of wells in the Delaware Basin.

The DOE subsequently turned down their grant request, after which Swift founded his own geological consulting firm in Midland. But that didn’t stop Erdlac, who in January was hired by CEED Director Bob Trentham to continue geothermal energy research there.

Erdlac also was charged with drumming up the funds to pay for the research by Oct. 31.

"My clock runs out at the end of October," Erdlac said. "If I have no funds at that point, I have no job unless something changes between now and then."

Although he has received no commitments yet, Erdlac said officials of a geothermal power company in the Southwest have expressed interest in subsidizing the CEED project for three years. And Doyle Brewington, founder of Power Tube Inc., is considering earmarking $72,000 a year for the project.

Brewington is in the process of raising funds to build and test the Power Tube. Brewington’s tube is a 100-foot-long device that was designed to be dropped into the ground to send the working fluid into the Earth, instead of up to the surface, to produce geothermal energy through.

"This is really high-tech," Erdlac said. "It’s not been built, but it has been designed and tested through computer modeling, and it does work."

David Watts, president of the University of Texas of the Permian Basin, which funds research at CEED, is excited about Erdlac’s project.

"I think the most important observation that I’ve heard him make is that the Permian Basin is an energy basin," Watts said. "It’s not just an oil and gas basin. … It’s an energy basin.

"So we have energy possibilities in the area of geothermal, perhaps, in solar, in wind and in a variety of potential technologies," Watts said. "And that’s what CEED is intended to do — to help us develop those new energy resources as well as to continue to develop the very important oil and gas reserves."

But, Watts said the scope of Erdlac’s research goes beyond CEED or UTPB’s budget. If Erdlac’s geothermal research has "real value," Watts said he was confident either the private sector or the DOE would be interested in supporting it.

Erdlac says he has faith that his research could someday prove to be part of the oil-dependent region’s economic salvation.

"If we can show we can tap into deep wells in sedimentary basins, it’s going to open up a new approach to looking at geothermal," Erdlac said. "Because you don’t have to go where there are volcanoes or active geysers, where you know there’s hot water close to the Earth’s surface.

"You can go deeper. You can now, as an oil company, be drilling somewhere and looking for oil and gas and hot water because now it becomes economically marketable," Erdlac said. "And that’s the importance, I believe, in looking at it out here. It’s a new market. It’s a new market commodity is what it is. And that’s why I think it’s very important to get started."

Looking ahead

The ODC’s McDonald said city and business leaders are concerned about the inevitable loss of the Permian Basin’s oil and gas supply. The ODC, he said, sees the need for economic diversification to someday supplant hydrocarbons, the backbone of the Odessa-Midland and regional economy for more than 70 years.

Looking ahead, McDonald said Odessa should be able to leverage its location — midway between Dallas-Fort Worth and El Paso — to become the major supply center for those two metropolitan areas.

But, he said, the development of alternative energy sources here would be "yet another way to demonstrate our capabilities. …"

"We have such great resources in Odessa for dealing with the subsurface geophysical formations," McDonald said. "What they might produce — whether hot water, steam, geothermal, etc. — we have all of the capabilities, not only to explore for but to produce those alternative energy sources."

In addition to the region’s existing oilfield infrastructure, Odessa possesses the electrical infrastructure necessary for large-scale power production.

"That’s the key," McDonald said. "Where you generate it versus where it’s consumed, and we obviously could probably generate a great deal more power here — in whatever resource — than we could consume. So, this area will continue to be a supplier to other parts of the state or region."
