Geothermal Energy Might Break Out in US
by Jonathan Custodio
Jan. 17, 2022 (abridged) – Clean energy advocates who have turned the wind and sun into an energy boom are hoping to do the same with a resource that lies 1,000s of feet below the ground: the Earth’s own heat.
Geothermal energy has been used for decades to run power plants.  But now, with the potential infusion of billions in federal money, it could be on the cusp of technological breakthroughs that allow it to grow from a tiny sliver of the energy market, into a global force that helps to combat climate change.
Backers in Congress included geothermal energy in the bipartisan infrastructure package passed last fall that devoted $84 million for demonstration projects.  Supporters say the $100s of billions in tax incentives and research funding in the Build Back Better Act could help propel it into the mainstream.
“If our focus is on creating good-paying jobs, growing the economy, and addressing the climate crisis, this is a perfect example of why we need this type of tax credit for geothermal, which is a benefit to clean energy, no question about it, but across the country,” Sen. Catherine Cortez Masto told POLITICO.
Cortez Masto’s state of Nevada is home to some of the nation’s best geothermal resources.  The same is true for West Virginia, whose Senator, Joe Manchin, threw the BBB off track in December over concerns about the size and inflationary impact of the $1.7 trillion bill.  Still, Manchin is a supporter of the technology, as is Sen. Mazie Hirono of Hawaii....
Climate advocates and lawmakers believe the $320 billion in tax incentives promoting renewables like geothermal will remain mostly unchanged.  But one aspect that’s under scrutiny is a measure that would allow developers of geothermal projects and other clean energy projects to receive a direct payment under the incentives, rather than a tax credit.
Most renewable energy developers have little tax liability because of their narrow profit margins, so they sell their tax credits to financial institutions — a process that can significantly reduce the benefit they get from the government stimulus.  Manchin has questioned the direct pay element, according to multiple advocacy group officials that follow the negotiations....
An Untapped Resource
Geothermal’s share of the U.S. energy mix has been limited in part because of the difficulty in getting the hot water that sits underground to move through rocks.  In a conventional geothermal system, that water, in the form of steam, is brought up via a drilled well, then used to drive a turbine that activates a generator creating electricity, like in a natural gas or coal power plant.  To sustain the system, the hot fluids used are sent back underground into the heat exchange system through a re-injection well.
According to the Energy Information Administration, the initial cost for a geothermal energy field and power plant is about $2,500 per kiloWatt (kW), far more expensive than solar and wind energy, which have benefited from supportive federal and state policies and financial incentives that have driven down production costs. In 2019, the average cost for onshore wind generators was $1,391 per kW, while solar energy averaged at $1,796 per kW.
Geothermal energy only accounted for 2% of total energy consumption in 2020, according to the EIA, but experts say it has the capacity to capture a larger slice of the pie.  [It accounted for 0.4% of US electricity production, as it has for years.]
“If geothermal were to become affordable, then there's tremendous potential for it to be adopted for electricity generation,” said Daniel Shawhan, a fellow with Resources for the Future, a non-profit group that conducts research on clean energy.  “It really could provide a large portion of the world's energy...  In particular, it could be the missing piece in affordably [and] inexpensively achieving [a] net-zero emissions economy,” he added.
Researchers are working to better identify areas where the rocks have the permeability best suited for geothermal development.  So far that’s mostly limited to hotspots in states such as California and Nevada, which combined account for 95% of domestic production.
David Bobzien, director of Nevada’s Governor’s office of energy, said new advances in remote sensing, with mapping and modeling, are expected to reduce the high costs for exploration to find those hot spots.  “That’s an expensive proposition each time you drill a well.  And, so, if you can refine your modeling as to where you think the resources might be, that's trimming costs pretty quickly,” Bobzien said. 
But a newer technology, called enhanced geothermal systems, or EGS, only needs a heat source and uses hydraulic fracturing, or fracking — the same technology used by the oil and gas industries — to increase the permeability of the rock.
Mike Visher, administrator for Nevada’s Division of Minerals, said EGS could increase opportunities to drill in areas that aren’t geothermal hotspots and could be found closer to the corridors where high voltage lines run, dramatically cutting costs of moving the electricity.
“If you can create those artificial plumbing systems, then it would open up [the] opportunity to locate these geothermal plants near existing power infrastructure,” Visher said.
Shawhan said the Build Back Better Act could help fill some of the gaps not covered by the incentives included in the Energy Act of 2020 and the infrastructure bill signed into law in November, he added.  BBB includes over $1.1 billion in renewable energy funding for research development and demonstration through 2026.  Shawhan expects at least $100 million will be appropriated for geothermal....
John Rogers, a senior energy analyst at the non-profit group Union of Concerned Scientists, said the potential tax credits featured in BBB send a good long-term signal to the geothermal industry and potential innovators, noting that wind and solar energy were able to develop into the mainstream because of those kinds of legislative investments.
Others note that the provisions in the bill will level the playing field with other renewables and make geothermal more cost-competitive, allowing for new startups, investments, projects and resources to bring them online.  “Geothermal energy can compete on price with these renewables,” said Will Pettitt, executive director of trade association Geothermal Rising.  “The reconciliation bill bringing in these tax credits is just going to help drive investment; be able to push the industry forward.”
Rocky Path
There are reservations about geothermal’s capabilities in handling a larger scale of energy demand.
Since geothermal energy is essentially a heat exchanger, it thrives better in colder temperatures, because more steam is generated for its turbines. This raises challenges during the summer months, when electricity usage is at its highest.
There are other drawbacks to geothermal energy, depending on the kind of production system employed.  While greenhouse and other toxic gases remain unexposed to the atmosphere in a closed-loop system under which heat is exchanged in an underground system of pipes, they can be released in open-loop systems that utilize a well or surface body of water.  Sulfur dioxide (SO2) is one of the gases emitted, which can contribute to heart and lung disease and damages ecosystems, though far from the levels emitted from coal plants — the nation’s largest emitter of SO2.  Generally, though, geothermal power plants emit very low levels of greenhouse gases, including CO2 and SO2.
Environmental impacts include increased seismic activity.  Both conventional and enhanced geothermal systems cause or induce small earthquakes through the withdrawal of steam, fluid injections, and rock fracturing.  While those affected are usually limited to field operators and nearby residents, there is also evidence that projects can trigger much more devastating earthquakes, like the 2017 disaster in South Korea that injured dozens and displaced 1,000s of residents.
Among existing U.S. projects, the Geysers conventional geothermal field in California has 18 power plants, the largest complex in the world, that combine to produce 835 MegaWatts of electricity, according to the Department of the Interior.  Several counties that house the complex are pushing to accelerate geothermal development.
One pilot project in the works is at Cornell University, which is planning a borehole observatory to explore powering its Ithaca campus with deep geothermal heat.  The test hole will be drilled approximately 2 miles deep, or 10,000 feet, where researchers estimate rocks will be hot enough for production.  It could be an indicator of the depth needed to reach geothermal heat sources in the Northeast and other colder, non-hotspot climates.
Possibly the strongest argument for greater adoption of geothermal systems is that power plants can produce energy around the clock since the heat in the earth’s core is available 24/7, unlike its wind and solar companions....
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