
Pick your metaphor 
for the disarray in 
the Colorado River  
 
by Allen Best 
 

n a day in late May when wildfire 
smoke obscured the throat of an 

ancient volcano called Shiprock in the 
distance, I visited the Ute Mountain Ute 
farming and ranching operation in the 
southwestern corner of 
Colorado. It was my first 
visit.  

Turning off the paved 
highway, I drove about 10 
miles around the toe of 
Sleeping Ute Mountain, past 
a few irrigation ditches, one 
carrying water, and a lot of 
fields and center-pivot 
sprinklers. I knew the runoff the San Juan 
Mountains, the source of water for the 
7,700-acre farming operations by the Utes, 
was bad. I didn’t realize just how bad it was. 

Unlike many tribal rights in the 
Colorado River Basin, the water rights of the 
two Ute tribes in Colorado were negotiated 
in 1986. The agreement resulted in delivery 
of water to Towaoc, where I ate at the 
casino restaurant twice on that trip. Before, 
potable water had to be trucked in.  

Mike Preston, filling in for a Ute leader 
at the Colorado Water Center conference 
this week, remembers a time before that 
delivery of water. “There were stock tanks 
sitting in people’s yards, and a water truck 
would back up and fill those tanks, and 
people would go out with buckets to get 
their potable water.” 

The Utes got other infrastructure, too, 
including water from the Dolores River 
stored in the new McPhee Reservoir that 
allows the Utes to create a profitable farm 
enterprise. But to get the use of McPhee 
water, the Utes conceded the seniority of 
their water rights. It worked well for a lot of 
years, but now in a warmer, drier climate, it 

leaves the Utes in a hard, 
dry place: They got 10% of 
their full allocation in 2021 
and 40% this year. 

They have been forced 
to adapt. Instead of 
planting alfalfa, they 
planted corn and other 
crops that use less water 
and can be fed to cattle. 

They culled cattle from their herd of 650. 
The tribe – as are others in Colorado – is 
exploring the viability of kernza, a new 
perennial grain created at The Land 
Institute in Kansas.  

Still, some adaptation is impossible. The 
agricultural enterprise has laid off about 
half of its employees. And last year, despite 
securing all available government grants 
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created to allow farmers to make it through 
hard times, the operation lost $2 million. 

Listening to that story related by 
Preston in a video feed to the conference 
on the campus of Colorado State University, 
I wondered whether this was a metaphor 
for what faces the 40 million people who, in 
one way or another, depend upon water 
from the Colorado River. 

During this same conference, “Living 
with the Colorado River Compact: Past, 
Present and Future,” I heard allusions to 
hospital emergency wards and over-drafted 
bank accounts. The latter came from Jim 
Lochhead, who had several decades of 
Colorado River experience before arriving at 
Denver Water as chief executive in 2010. 

“No wonder Lakes Powell and Mead are 
in the condition that they are in today,” he 
said after accounting the over-drafting of 
the two big reservoirs, now down to 24% 
and 26% of storage respectively. “The bank 
account has been drawn down,” he said, 
“and we’re looking at a zero balance with 
no line of credit.” 

By now, the 21st century story of the 
Colorado River has become familiar in its 
broadest outlines, part of the national 
narrative of despair. The pivoting reality 
came on hard in 2002, when the Colorado 
River carried just 4.5 million acre-feet of 
water. 

To put that into perspective, as Eric 
Kuhn, co-author of “Science Be Dammed,” 
did at this conference, those who framed 
the Colorado River Compact in 1922 
assumed 20.5 million acre-feet as they went 
about apportioning the river’s flows. In the 
21st century, the river has averaged 13 
million acre-feet. 

 
ow, scientists are warning that 
river managers should plan for no 

more than 11 million acre-feet, a reflection 
of the new hotter, and in some places, drier 
climate. Some think that figure is overly 
optimistic. 

The seven basin states – particularly the 
thirsty states of California and Arizona – 
have cinched their belts with various 
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Greenery was mostly absent in late May on the Ute Mountain Ute farming and ranching operation as 
water was available for only 10 of the 125 center-pivot sprinklers.  Photo/Allen Best 
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agreements. But they have not responded 
in ways proportionate to the risk they now 
face. There is a very real danger of the 
reservoirs dropping to just puddles of dead 
pool, too little to be released downstream. 
Imagine the Grand Canyon without water. 
Imagine no water below Hoover Dam. Do 
these images leave you dumbstruck? 

A public official on the Western Slope 
recently confided to me that he and others 
had grown weary of what they called 
“drought, dust and dystopia” stories. That 
troubled me, leaving me to wonder how my 
own stories are being received. 

At the conference this week on the 
campus of Colorado State University in Fort 
Collins, I heard something of the same self-
doubt. 

“With all due respect to my fellow 
panelists, I live in an area where some of 
the topics that are mentioned, we’re not 
uniformly and broadly received,” said Perry 
Cabot, the lead researcher at Colorado’s 
State University’s Western Colorado 
Research Center near Grand Junction. “I 
think as researchers, we tend to believe 
that just more educating is going to change 
the dynamics of the narrative.” 

Other panelists agreed with Cabot’s 
observation that new narratives, not just 

information, would better convey the 
gravity of the situation.  

“I think the scientific community has 
gotten its head handed to itself,” said Brad 
Udall, who has dome some of the 
pioneering research that shows that 
“aridification” – as much or more than 
drought itself – is driving the reduced flows. 
Drought ends, but aridification resulting 
from atmospheric greenhouse gases? Not 
any time soon. 

That has gone against the grain of water 
managers. A decade ago, there was still 
skepticism about climate change, and water 
always has been variable. Surely, good 
winters would return in the mountains of  
Colorado and other upper basin states that 
produce 90% of the river’s flows. Colorado 
alone is responsible for 60%. 

After all, every batter goes through 
slumps, every best-selling author can tell of 
rejection slips.  

By now, however, a clear trend has 
become evident. Even in good snow years, 
the runoff lags. 

 
t the Colorado River Water 
Conservation District’s annual 

seminar in Grand Junction, Brendon 
Langenhuizen offered no hope for refilling 
the glass that is now far less than half-full in 
the coming year. It will be the third La Nina 
in a row, he pointed out, likely producing 
above-average temperatures and hence 
below-average precipitation. 

Even so-so precipitation has been 
coming up as something worse. For 
example, the snowpack in the Gunnison 
River watershed last year was 87% of 
average, but the runoff was only 64%.  

Dry soils have sopped up moisture, and 
then there is the heat. The last year has 
been among the six warmest in the last 
century in Colorado, said Langenhuizen, a 
water resources engineer for the River 
District. Summer rains the last two years 
have helped. Still, the reservoir levels drop, 
the seven basin states so far unable to 
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apportion demand to match supply. After 
all, there’s money in the bank, and for 
probably a year more, enough water in the 
reservoirs to generate electricity. 

At water meetings, an element of 
collegiality has remained, at least until 
recently. Testiness has crept in, an element 
of what Andy Mueller, the general manager 
of the Glenwood Springs-based River 
District, calls finger-pointing.  

Colorado water officials, Mueller 
included, are doing some of that 
themselves. 

They point out that Colorado and the 
other upper-basin states get nicked for 1.2 
million acre-feet in evaporative losses in 
their delivery of water to Lake Mead, 
outside of Las Vegas. California, Arizona, 
and Nevada do not. “It’s like running two 
sets of books,” said Mueller. 

Mueller was negotiating with the U.S. 
Bureau of Reclamation on the day of the 
conference in Fort Collins. His stand-in, 
Dave Kanzer, explained that the Law of the 
River —the Colorado River Compact and 
other agreements – don’t necessarily apply 

anymore. It is “based on long-term stable 
water supply, and we no longer have that,” 
he said. 

 
he Colorado River Compact 
assumed too much water and also 

used precise numbers when ratios would 
have been better, Mueller has observed. 
Instead, those who gathered in Santa Fe in 
November 1922 apportioned 
7.5 million acre-feet to each of the two 
basins, upper and lower. In practice, the 
lower-basin states have been using twice as 
much water as Colorado and other upper-
basin states. 

Colorado’s average annual consumption 
from the Colorado River and its tributaries 
is 2.5 million acre-feet. In terms of the 
compact, what mattes entirely is when the 
diversion began, before or after the 
compact. 

About 1.6 million-acre feet- mostly 
older agriculture rights – are pre-compact, 
but 900,000 acre-feet came later. This 
includes water for Western Slopes cities 
and the nearly all of the 500,000 acre-feet 
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Glen Canyon Dam, shown here in May 2022, is at 24% of capacity. Water experts there’s a significant 
risk that water levels will fall too low to produce electricity sometime before the end of 2023.  
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diverted across the Continental Divide to 
cities along the Front Range and farms in 
the South Platte and Arkansas River valleys. 
This water is most imperiled. 

Kuhn, the former general manager of 
the Colorado River District, said he does not 
believe it’s practical to attempt to amend or 
renegotiate the Colorado River Compact.  

“But within a few years, maybe after we 
have figured out how to get out of the 
current crisis, we’re going to essentially 
ignore all of the provisions of the compact 
except perhaps article one, which defines 
the purpose and the signatures page.” 

Lochhead has much the same opinion 
about the much-disputed element of the 
compact about the obligations of Colorado 
and other upper basin states to deliver 
water. It really won’t matter, he said. The 
real problem is that the basin states need to 
align demand with supply that, during the 
last few years, has been close to 11 million 
acre-feet. (Keep in mind, the compact 
assumed more than 20 million acre-feet). 

“We’re literally in a situation of triage,” 
said Lochhead. “Something needs to be 
done in the very near term to lay a 
foundation for actions that can be taken in 
the medium and longer term to manage the 
river to a sustainable condition.”  

 
ochhead outlined three possibly 
overlapping alternatives. 

First: involuntary regulations and 
restrictions. The federal government – 
although it has been using it with restraint – 
does indeed have authority to regulate use 
of water that enters into Mead. The U.S. 
Supreme Court has characterized its power 
as such. The Bureau of Reclamation must be 
seen as delivering a coherent threat. 

“That gives the U.S. government 
enormous authority over what happens in 
the lower basin,” Lochhead said. This is 
unlikely to happen until after the November 
election, he said, but it absolutely must 
happen.  

Voluntary agreements must also occur. 
The Bureau of Reclamation imposed an 
August 2022 deadline for agreements. If the 
deadline had been a hard one, the states 
would have failed. Lochhead said it came 
down to finger pointing. Arizona and 
California “stared across the river at each 
other, seeing who’s going to blink first.” 

The federal government has now put $4 
billion on the table – through the Inflation 
Reduction Act —to “grease” the skids in 
terms of voluntary agreements. (Think, 
perhaps voluntary retirement of water 
rights). “They’re going to have to buy down 
demands in the lower basin,” said 
Lochhead, conjecturing on deals involving 
the Imperial Irrigation District, the giant ag 
producer just north of the border with 
Mexico. 

Lochhead also described the need for 
reductions in water use in the municipal 
sectors. Denver Water and several other 
water agencies in Colorado – but also in 
Nevada and California and Arizona—
announced an agreement in August in 
which they will try to pare their 
consumption. For example, Denver wants 
to end irrigation of medians along roads 
and highways and crimp the amount of 
water used for turf. But Denver and other 
cities need to continue to have trees, said 
Lochhead. 

More cities will join this pact to reduce 
water use for residential consumption in 
coming weeks and months, Lochhead said. 

But he said Colorado may need state 
legislation to ensure that real-estate 
developers can’t create landscaping in the 
future that requires lots of water, offsetting 
these gains. 

That brings me back to the Ute 
Mountain Ute lands that I visited in May. By 
virtue of their 1986 agreement, reality has 
smacked them hard. There is pain, but 
there is also adjustment. They have had to 
adjust. 

Something of the same thing must 
occur in the broader Colorado River Basin. 

L 
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So far, it’s easier to postpone action. But 
another so-so year – or worse? While the 
states are trying to make the cuts necessary 
for  a river that is delivering 12 million acre-
feet per year, Mueller warns that the plans 
must contemplate a 9 million acre-foot 
river, as some scientists have said may 
come to pass. 

But in Grand Junction, one of the 
scientists pointed out to me that it’s just 
possible the river may deliver 7 million acre-
feet – and that could be next year and the 
year after. 

Then, we may need a new metaphor, 
something worse than an empty bank 
account.  

  

Worsening hydrology 
on Colorado River  
tilts table to produce 
greater RTO benefits 
 

For water geeks, first a bit of alphabet 
soup from energy geeks:  

RTO stands for regional transmission 
organization, a way of sharing electricity 
across a broad region to better match 
demand with renewable energy supplies. 

SPP stands for Southwest Power Pool, 
which provides some of this energy sharing 

across several Midwestern states. It is trying 
to provide something similar in Colorado 
and adjoining Rocky Mountain states. It 
began offering the first small step, 
something called the Western Energy 
Imbalance Service.  

Three of Colorado’s four largest utilities 
have already joined, as have several others 
of relevance to Colorado, including the 
Western Area Power Administration and 
the Municipal Energy Agency of Nebraska. 
Conspicuously absent is the David of 
Colorado, i.e. Xcel Energy, which sells more 
than 50% of electricity consumed in the 
state. 

Now, to the news. A new study by 
Brattle Group finds the benefits of 
joining an RTO operated by SPP would 
yield significantly more benefits, 
somewhere between $55 million and 
$73 million per year, depending on 
hydrologic conditions. 

The savings increase to $89 million 
per year under severe drought 
conditions. The modeling for reduced 
hydroelectric production was among 
several differences from a similar study 
conducted in 2020. See the report 
here. 

A press release from Tri-State 
Generation and Transmission, Colorado’s 
largest electrical supplier after Xcel, also 
notes potential operational and reliability 
benefits provided by RTO participants. 

Throwing their lot with the Southwest 
Power Pool, at least in its incipient 
alignment, are not only Tri-State but also 
Colorado Springs Utilities and Platte River 
Power Authority. Not incidentally, all 
depend upon purchases of hydroelectricity 
from the Western Area Power 
Administration, which distributes power 
from Glen Canyon Dam and other federal 
hydroelectric facilities. As a privately owned 
utility, Xcel is ineligible to receive what was 
traditionally extremely low-priced 
electricity from the federal dams. 
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Australian firm to put 
$80 million into work 
at NREL for research 
about hydrogen, etc. 
 
By Allen Best 

Colorado has become a focal point for 
investment by an Australian firm called 
Fortescue Future Industries. 
During September the 
company announced two 
new and overlapping 
partnerships in Colorado.  

Passage of the Inflation 
Reduction Act, including its provisions to 
encourage hydrogen, was described as a 
motivation. 

The first announcement, on Sept. 16, 
was the launch of the company’s own US 
Technology Hub in Jefferson County, which 
is already home to the National Renewable 

Energy Laboratory and the Colorado School 
of Mines. This new partnership also 
includes potential collaborations with 
University of Colorado-Boulder and 
Colorado State University. 

What this partnership and technology 
hub looks like is not yet clear. 
Colorado awarded almost $2 
million in incentives to support 
establishment of the Technology 
Hub and creation of jobs, 
according to the press release 

from Fortescue. 
The US Technology Hub is to develop 

green hydrogen and other innovations and 
technologies, with a focus on decarbonizing 
hard-to-abate industries. 

 

 
Andrew Forrest at the lectern at an 
announcement on Sept. 16 at the Colorado 
School of Mines while Colorado Gov. Jared 
Polis looks on. Photo/Fortescue Future 
Industries. 
 

Billionaire cites the 
Inflation Reduction 
Act as key reason  
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The second and perhaps more tangible 
announcement was of $80 million in 
investment in research programs in 
partnerships with NREL during the next 10 
years. Getting “green” hydrogen to a place 
it can be commercialized seems to be part 
of the deal. 

“NREL’s dream is to have its green 
technology commercialized. Our dream is to 
commercialize their green technology,” said 
Andrew “Twiggy” Forrest, the executive 
chairman of Fortescue Metals Group. 

He called out the Inflation Reduction 
Act, or IRA, that was passed by Congress in 
August. 

“I thank Sen. Joe Manchin and the U.S. 
representatives for making the IRA a reality 
and catapulting the U.S. from laggard to 
leader in what will be the largest energy 
source in the world,” he said in a press 
release.  

Martin Keller, director of NREL, 
expressed similar sentiments, but in 
reverse. “NREL is committed to making sure 
our research gets to market—where it can 
improve everyday life and strengthen our 
global economy,” he said. 

“The NREL team is eager to get to work 
with (Fortescue) and our collaborators and 
partners across the Colorado hydrogen 
ecosystem.” 

The current agreement with NREL 
covers three years, but “the exact nature of 
the specific work that will be done in this 
partnership is still to be determined,” said 
an NREL spokesman in an e-mail on 
Tuesday. More details were expected to be 
released late this week. 

The Australian company said the 
collaboration with NREL has the potential to 
create more than 350 high quality research, 
engineering, and management jobs. 

The Colorado Energy Office, asked for 
response, issued a statement that said the 
Fortescue announcements “further 
cements Colorado as a frontrunner in clean 
energy technology. This will bring jobs and 
investment into Colorado and helps build 

further momentum toward our existing 
work on hydrogen. With all the work we're 
doing on hydrogen, it's really valuable to 
have companies with technical knowledge 
and research capacity in the state. 
Development of clean hydrogen is 
important to Colorado in meeting its 
ambitious greenhouse gas reduction goals, 
particularly in hard to decarbonize sectors 
such as industrial and transportation.” 
 

orrest has gained international 
attention because of both his wealth 

and his ambitions.  
Forbes estimates his wealth as $14.8 

billion. The Bloomberg Billionaires Index put 
it at $16.4 billion. 

He started his first company, then 
called Anaconda Nickel, in 1994 and nine 
years later founded Fortescue Metals 
Group, which mines and ships iron ore to 
China.  

He has now focused on repositioning 
the company through a subsidiary — the 
one investing in Colorado — to create a 
green energy powerhouse. It aspires to 
deliver 15 million tons of green hydrogen to 
the world by 2030, according to a profile of 
Forrest published in March by the Guardian 
under the title of “Can Andrew Forrest 
become Australia’s clean, green hero?” 

That story tells of his great success but 
also skepticism:  

“The American novelist John Barth 
wrote that “everyone is necessarily the 
hero of his own life story”. Forrest is 
certainly that. But his story – including, but 
not limited to, the staggering success of his 
iron ore business and the even more 
staggering ambition of his clean energy 
plans – is writ large enough for others to 
read. And they don’t all see him as a white 
knight,” says the Guardian. 

A key passage in the Guardian article as 
it relates to Colorado: 

“Forrest is promising all-green 
hydrogen, but Richie Merzian, the Australia 
Institute’s climate and energy program 

F 
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director, says the technological transition 
will not be easy. 

“But what Twiggy has done … is fast-
tracked the debate,” he says. “It’s helped. 
What you have is a massive mining baron 
who’s benefited from the status quo 
actually positioning himself and making a 
clear pivot into an industry that is aligned 
with a decarbonised future. 

“It’s not all good … but the overall 
objective, the big picture, the commitment 
is good.” 

 
tanding out in the Fortescue press 
release was a statement by Andy 

Vesey, who heads Fortescue’s operations of 
North America.  

“America is now the best place for 
green hydrogen investment,” he said.  

That’s a tall statement, and when asked 
for elaboration, the Fortescue media 
department pointed to the other 
statements about the IRA. 

Hydrogen can be produced from several 
sources. Most hydrogen today comes from 
a base of natural gas. It’s called gray 
hydrogen because there are emissions. 

Green hydrogen comes from using 
renewable sources to power electrolyzers 
that are fed water. 

The IRA provides incentives for green 
hydrogen or, in the case of hydrogen 
produced from natural gas but with the 
emissions sequestered, “blue” hydrogen. 

Fred Porter, a retired building energy 
modeler based in Carbondale, who closely 
follows developments in the energy 
transition around the world, expects the 
Australian company’s investment to “seed” 
the growth of businesses able to harness 
renewable electricity that might otherwise 
be curtailed. It could also accelerate 
development of improved electrolyzers. 

Electrolyzers allow hydrogen to be 
made from water, and if the electrolyzers 
are powered by renewable generation, that 
makes the hydrogen “green.” 

Porter explains that the IRA offers a 
maximum of $3/kg tax credit for “qualified 
clean hydrogen.” That credit is roughly 
equivalent to $2.50/therm of gas, he says. 

“By way of comparison, the ‘wholesale’ 
price of U.S. natural gas over the last 
decade, exclusive of some extremes, has 
varied from under $0.30/therm to 
$1/therm. 

“Given inexpensive renewable power 
and electrolyzers, some analysts claim that 
hydrogen could be made for less than 
$3/kg, so with the incentive it would be  
‘free.’ However, that ‘free’ hydrogen would 
still need to be stored or transported. Those 
challenges have led clean hydrogen to be 
called ‘hopium,’ by some observers.”  

The most significant current “green” 
hydrogen project is underway in south-
central Utah near the town of Delta. There, 
the Los Angeles Department of Water & 
Power is replacing its coal plant with a 
facility to generate hydrogen. 

The renewable power will come from 
various places, including wind power from 
Wyoming through new transmission lines 
that will cross Moffat County. It will be 
stored in underground salt caverns, some of 
which are already used for gas storage. The 
plant is to provide power to California when 
their renewable energy and storage are 
inadequate—as was the case this summer. 

“It will be designed to take increasing 
hydrogen blends from these caverns,” says 
Porter. “However, the salt domes forming 
the caverns are geologically rare in the 
Western United States, so other projects 
using hydrogen to generate peak or backup 
power will need other hydrogen storage 
methods.” 
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Also in hydrogen  
 

“We’re looking at some different 
emerging technologies, but 
hydrogen is pretty interesting.” 

— Luis Reyes, chief executive of Kit 
Carson Electric Cooperative in Taos, N.M., 
reflecting on the announcement that a 
study underway seeks to determine 
whether a former molybdenum mine site in 
nearby Questa would be a suitable place to 
develop a green hydrogen production 
facility. 

The Taos News explains that the filled-
in tailings pond for the closed Questa 
molybdenum mine was among 40 locations 
across the country that received a technical 
assistance from the U.S. Department of 
Energy earlier this 
year to explore clean 
energy development 
projects.  

To make green 
hydrogen requires 
land, water and fossil-
free power. The U.S. 
Energy Information 
Administration 
reports that most hydrogen is produced 
using natural gas, which produces emissions 
in the process. 

The three national labs in New Mexico 
and Colorado as well as Chevron, owner of 
the mining site, and the electrical 
cooperative are among the partners in the 
aspirational study. 

What could be at issue is sufficient 
water, reports the Taos News. Chevron is 
battling New Mexico over a “significant 
amount of water rights that the state 
declared invalid due to non-use.” This is in 
the Rio Grande drainage, a place of rapidly 
diminishing water amid rising 
temperatures. 

Kit Carson would provide the renewable 
generation. In June, the electrical 
cooperative achieved enough solar capacity 
to supply 100% of daytime needs. It wants 
to do more. 

“The co-op’s overall goal is to be 100% 
renewable and carbon free,” says Reyes. 
“We hit our first targets of 100% daytime 
solar and we put on batteries. I think our 
second phase is, what do we do for cloudy 
days, snowy days, nighttime? We want it 
renewable, we want it carbon-free, we 
want it to be clean.” 

Reyes also noted that Kit Carson just 
signed a deal to purchase wind-derived 
electricity being produced in Colorado. 

An analysis by Shearman and Sterling, a 
law firm, found that incentives in the 
Inflation Reduction Act could accelerate 
development of hydrogen. 

“When combined with the investment 
tax credits for renewable power production 
and energy storage infrastructure, the 
entire upstream value chain for green 
hydrogen production infrastructure, from 
well (electron generation) to gate (the 
outlet of storage facilities), is now 
subsidized by the U.S. government, 
reported the firm in a blog posted on its 
website. 

Kit Carson started down a path in 2016 
that was then less taken. It wanted to put 
coal-fired generation on the shelf and 
pursue alternatives. Tri-State Generation & 
Transmission, then its wholesale supplier, 
was hesitant, some would say stubbornly 
resistant. Kit Carson in August made the 
final payment on its $37 million exit fee 
from Tri-State, two months after it had 
completed installation of 15 megawatts of 
battery storage. 

Reyes continued to emphasize the idea 
that green energy development in northern 
New Mexico represents diversification for 
the tourism-based economy. 

 
 
 

Luis Reyes Jr.  
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“We don’t need carbon capture 
at scale this decade. The things 
that are going to do all the 
emissions reductions work, really, 
the bulk of it, are technologies 
that we bet on a decade ago and 
are ready to scale now. What we 
need to do over the next decade 
is to repeat that same kind of 
success that we had for wind and 
solar and batteries with the full 
portfolio of options that we think 
we might need at scale in the 
2030s and 2040s. That includes 
carbon capture, nuclear, and 
advanced geothermal — and that 
includes all different ways to 
produce hydrogen, which is a 
critical energy carrier in the long 
run.” 

— Jessie Jenkins, an assistant professor 
of mechanical and aerospace engineering at 
Princeton University and a central figure in 
the Net-Zero America Project, in a broad-
ranging podcast with Ezra Klein of the New 
York Times. 

The podcast lasts 1 hour, 43 minutes. 
The transcript runs 30 pages, if you 
download it (as I did). 

The Net-Zero America Project pointed 
out that it took 140 years to build today’s 
power grid. “Now, we have to build that 
much new clean electricity again and then 
build it again,” said Klein. “So we have to 
build it twice over in just 30 years to hit our 
goals.” 

Jenkins’ group at Princeton estimates 
that U.S. demand for electricity will more 
than double by 2050.  

 
 

“We don’t have to end one 
industry and create another. We 
can take advantage of this 
incredible network of 
infrastructure that the United 
States has.” 

— Chad Zamarin, senior vice president 
of corporate strategic development for 
Williams Companies, a major natural gas 
processor and transporter, sees possibilities 
in hydrogen. 

The Casper Star-Tribune reports that 
the company is confident it can safely blend 
enough hydrogen into existing pipelines to 
satisfy the emerging U.S. hydrogen market. 
It does not see an end in demand for 
natural gas. It may use gas or build turbines 
to harness the area’s wind – or both — to 
produce hydrogen. The hydrogen then 
could be exported to more distant 
population centers through the pipelines 
that today transport the state’s natural gas. 

Black Hills Energy, which has natural gas 
operations in Wyoming as well as in 
Colorado, has also committed to reaching 
net-zero methane emissions from its 
distribution system by 2035. It expects to 
integrate a combination of hydrogen and 
renewable natural gas into the fuel supply 
to meet that target. This is a more 
ambitious goal than what had previously 
been adopted by Black Hills. 

Williams received $1 million and Black 
Hills $500,000 last summer from the 
Wyoming Energy Authority to study 
hydrogen’s prospects in Wyoming.  

Williams has since joined ongoing 
efforts by Wyoming, Colorado, New Mexico, 
and Utah to secure up to $2 billion in 
federal funding for a hydrogen hub 
spanning all four states. 

Wyoming has nine or so early projects 
that explore the feasibility of low-carbon 
hydrogen.  
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Coal nears an end 
 

“It presents the best pathway 
forward for us.” 

– Pueblo (Colo.) Mayor Nick Gradisar 
on why his city supported a settlement 
agreement with Xcel Energy that was 
approved by the Colorado Public Utilities 
Commission in August (with a final decision 
on Sept. 20). 

The decision stipulates that Xcel will 
cease operations of Comanche 3 before 
2031 but financially 
obligates Xcel to pay 
approximately 10 
years of lost property 
taxes beyond the 
closing. 

“This is a huge 
victory for Pueblo, 
and it gives us a 
strong chance of 
achieving a smooth and successful 
transition,” he wrote in an op/ed published 
in The Pueblo Chieftain.  

He also noted that in 2021 he convened 
city and county leaders along with others – 
the local colleges, the electrical workers’ 
union and the Pueblo Economic 
Development Corp. — to begin planning 
“how we are going to make sure we come 

out of this transition 
stronger and more 
economically diverse.” 

The PUC decision also 
requires Xcel to pay local 
taxing districts the 
equivalent of six years of lost 
revenues as Xcel retires coal 
plants at Hayden and Brush. 
The Brush plant will be 
repurposed to burn natural 
gas. Xcel has not decided 
what it will do at the Hayden 
site.  

 
“Coal’s days in Colorado are now 
unequivocally numbered.” 

– Earthjustice attorney Michael Hiatt, 
reflecting on the same PUC decision. 

Hiatt went on to identify “two 
overarching issues that will likely drive the 
next decade’s headline and work.” Colorado 
needs to accelerate electrification of 
transportation, he wrote in an op/ed 
published in the Grand Junction Sentinel, 
and Colorado remains in the “early stages 
of decarbonizing the buildings sector.” 

An important test case now before the 
PUC, he noted, is whether Xcel will be 
permitted to recoup costs of expanding its 
gas system from the Sloan’s Lake area in 
Denver and Edgewater westward into 
Lakewood. 

Second, Colorado must ensure that the 
next phase of the clean energy transition is 
more equitable than in the past,” he wrote. 
“Colorado must develop robust and well-
designed clean energy programs for low-
income customers that reflect the needs 
and desires of these customers and 
disproportionately impacted communities.” 

 
“For a region already facing 
economic challenges, doing 
everything in our power to keep 
the San Juan Generating Station 

Nick Gradisar  
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open with carbon capture is a no-
brainer.” 

– Farmington (N.M.) Mayor Nate 
Duckett on why his city of 47,000 tried to 
force Public Service Co. of New Mexico, the 
owner and operator of the coal plant, to 
abandon plans to close the coal plant on 
Sept. 29. The city has filed a lawsuit to halt 
the closure. 

The utility had agreed to transfer 
ownership of the coal plant to Farmington 
and a company called Enchant. They 
proposed to adapt the plant to do carbon 
capture. The Farmington Times reports that 
the utility issued a statement that said the 
city and company had “failed to address the 
fundamental threshold issues required by 
ownership agreement for a valid transfer 
proposal.” 

The utility planned to lay off half of its 
100 employees at the plant on Sept. 19, 
Raymond Sandoval, director of corporate 
communities for the Public Service of New 
Mexico, told the newspaper, with the 
remaining employees expected to be laid 
off later in October after the plant has been 
safely shut down and immediate actions 
taken to secure the site.  

A San Juan County ordinance requires 
the utility to file a demolition plan “within 
three months of permanent plant closure,” 
Sandoval added. 

Also of note: Westmoreland San Juan 
Mining LLC had reported earlier in 
September that its underground crews had 
mined the last ton of coal destined for the 
San Juan Generating Station. 

Can there be any doubt about the future 
of this coal plant? 
 

“If all we get is a nuclear plant, we 
have failed. Wyoming is working 
to develop a nuclear industry, 
including uranium mining and 
production for a new generation 
of nuclear plants.” 

– Michael Pearlman, a spokesman for 
Wyoming Gov. Mark Gordon, in response 
to a query from the Casper Star-Tribune 
about the potential of a coal-fired plant at 
Kemmerer being replaced by a nuclear 
power plant. 

The story noted that the project 
developer, TerraPower, plans to build the 
nuclear plant by 2028 on the site of Rocky 
Mountain Power’s Naughton Power Plant 
near Kemmerer. The project could become 
the first in the United States to repurpose 
the infrastructure from a coal plant. 

The story was in response to a 
Department of Energy study that found that 
32% of the nation’s operating coal power 
plants have retirement dates, and that coal-
to-nuclear projects “appear to perform 
better economically than stand-alone, 
greenfield nuclear projects.” The study also 
noted economic potential in such 
conversions for benefitting disadvantaged 
communities.” The study found hundreds of 
operating or recently retired coal plants 
across the country meet the basic criteria 
for siting of a nuclear reactor: low human 
populations nearby and access to cooling 
sources, i.e. to cold water. Ten of 
Wyoming’s coal plants qualify. 

“This isn’t an either/or scenario,” Glen 
Murrell, executive director of the Wyoming 
Energy Authority, told the Star-Tribune. 
“Wyoming supports a ‘coal AND nuclear’ 
future.” 

The Star-Tribune also notes that the 
federal Inflation Reduction Act, or IRA, 
provides tax credits that TerraPower 
believes will “help future utilities buy these 
reactors.” The bill also invests $700 million 
in support of the advanced nuclear supply 
chain introduced by the Energy Act of 2020. 
The Inflation Reduction Act mentions coal 
only four times – three of them referencing 
closures or retirements, but devotes billions 
of dollars to accelerating the move from 
coal. 
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Asian journalists visit 
Colorado net-zero 
housing project as 
part of national tour 
 
by Allen Best 

Ten journalists from the former Soviet 
republics called Kazakhstan, Kyrgyzstan, 
Tajikistan, Turkmenistan, and Uzbekistan 
spent a couple hours in the Denver suburb 
of Arvada on Sept. 24 to learn about the 
net-zero housing project called Geos. 

This was the latest of many tours that 
project developer Norbert Klebl has hosted 
since his project gained national attention 
last year. He has hosted Colorado state 
legislators, city council members from 
Boulder, Golden, and Westminster, building 
contractors and others. This one was 
different. Two interpreters were needed to 
translate between English and Russian. 

Klebl explained the major components 
of what it took to create housing that 

requires no natural gas. He started with 18 
geothermal wells drilled 250 feet deep. 
Heat and coolness can be extracted, 
depending upon the need. He situated the 
houses and townhomes in a way to 
maximize solar gain. He insulated well and 
installed triple-paned windows. Solar panels 
are deployed, too. 

No detail has been too small for his 
attention. He can talk for hours. 

Austrian-born Klebl has a fascinating 
history. He managed factories in Europe 
and even Asia before landing in Boulder in 
the 1990s. At some point, he began 
tinkering with how to build a net-zero 
housing development. 

For his experiment, he chose the 
unlikely place of Arvada. I say unlikely 
because I live here and, for the most part, I 
see conventional suburban sensibilities. 
Arvada tends to follow, not lead, cautiously 

Norbert Klebl explains his thinking in 
developing Geos, a neighborhood of 28 
homes in Arvada, a municipality of 128,000 
people in metro Denver/Boulder. 
Photo/Allen Best 
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allowing others to absorb the cost of 
inevitable mistakes. 

You might think that a university town, 
say Boulder or Fort Collins, would be the 
front-leader on building technology. Both 
do have very forward-looking regulations 
and housing developments. But when Klebl 
began looking at raw land with water and 
sewer hookups, Arvada swam to the surface 
of candidates.  

In 2008, Klebl got approval from the 
Arvada City Council for his forward-looking 
plans. He credits the mayor at that time, 
Bob Frie, with allowing him the room to do 
something then seen as wacky, building a 
subdivision without natural gas lines. 

 
uring the tour by the Asian 
journalists, I interjected my 

observation, as I have followed this project 
closely over the last 15 years. Klebl faced 
huge challenges in getting this project off 
the ground: 

1) He had never previously developed 
real estate nor had he been a general 
contractor. 

2) The techniques he chose were ahead 
of the curve. I told the journalists that he 
was 20 years ahead of his time. One 
particular challenge was finding 

subcontractors with the ability to execute 
what were then – and still largely are – 
unconventional techniques. Nine different 
crafts – plumbers, electricians, carpenters 
and so forth – were needed. Those rare 
skills elevated his costs considerably. 

3) His building materials were not 
always the sort available at your local Home 
Depot. The type of triple-pane windows he 
wanted, for example, have only two 
manufacturers in the world (one of them 
nearby in Boulder County). 

Together, the higher price of materials 
and personnel jacked up the cost, making 
the units 10% more expensive comparable 
to housing elsewhere.  

4) Finally, you may recall the real estate 
market in 2008. The nation was going into 
recession. The thaw began in 2009, but 
almost no building was underway.  

A city councilman at the time dismissed 
Klebl’s plans as wild-eyed and impractical. 
“It will never happen,” he said, pointing to 
the lack of construction (but failing to note 
the lack of building elsewhere, too). 

All of this conspired to make funding 
more difficult to secure. He didn’t break 
ground until 2014. Then there was show 
and tell, a proving-up of the concept. 

D 

Dar-Lon Chang explains that the battery in his electric vehicle has enough capacity to supply his 
home’s electrical needs for three days once the technology becomes available. Randy Moorman, an 
Arvada City Council member, looks on at right.  Photo/Allen Best 
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At some point, buyers determined to 
minimize their reliance on fossil fuels began 
seeking him out. Some were locals, but 
others came from far away. 

Dar-Lon Chang had already garnered a 
flicker of national attention. He had worked 
16 years as an engineer for ExxonMobil 
before he became disillusioned and quit, 
protesting that the company was dragging 
its feet on converting from fossil fuels. From 
his home in Houston, he searched around 
the country before settling on Geos as 
perhaps the most progressive vision to be 
found short of the banana-growing house of 
Amory Lovins near Old Snowmass. 

 
he study by Chang corroborated 
what I thought I had understood: 

Klebl’s project had few peers. Once, in 
2018, I squeezed in a trip to the University 
of California-Davis expecting to find 
laboratories of innovation. What I found 
seemed to be several steps behind what 
was in my own backyard. 

In May 2021, Chang and others from 
Geos sat down with me to share their angst 
and anger. Because of a divorce, Klebl had 
been forced to sell the land with 
entitlements but without development to 
another developer. He says he received 
assurances that the developer planned to 

continue his vision, but by late 2020 it had 
become clear that the developer had other 
intentions. The company planned to install 
natural gas lines.  

For various reasons, I couldn’t find a 
market for the story (“That’s nice,” was one 
response) and I was too busy with other 
projects—a mega wildfire story, the ending 
of a monumental legislative session, plus 
the usual stuff, including finding funding—
to write something for Big Pivots. 

But others eventually found their way 
to the story, most prominently a piece on 
CNN. That seems to have drawn the 
attention of the State Department, which 
periodically puts on tours for journalists 
from other countries on environmental 
topics. 

(I myself have been on two trips to 
Canada, courtesy of the Canadian 
government – although perhaps with 
unintended effect. I left the tar sands of 
Alberta more persuaded that the Keystone 
XL pipeline was a bad idea). 

The five central Asian countries 
together have a population of 70 million 
people. Colorado has a population nearing 6 
million. 

Income levels in the Asian countries, 
however, lag significantly. Gross domestic 
product per capita in the United States, fifth 

T 
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highest in the world, is $65,297. The 
countries from which the journalists came 
range from $7,308 to $27,757.  

That’s not a typo. 
Their electricity comes primarily from 

coal-fired generation, compared to 33% in 
Colorado (and set to decline to almost 
nothing by decade’s end). 

What did the journalists learn at Geos 
that they will want to share with their 
readers and listeners in Asia? That’s hard to 
say. I asked one, who spoke excellent 
English, how climate change is impacting his 
country. He mentioned that 16 million 
people are imperiled by the shrinking of the 
Aral Sea, formerly the fourth largest inland 
sea in the world. 

He seemed amazed that the state 
government could not specify to builders 
how they must build. (I explained that it’s 
complicated, more so in Colorado than in 
other places, where there is a delicate 
dance between local autonomy and state 
authority—although Colorado has become 

more muscular as it seeks to tamp down 
emissions from buildings. See story on next 
page). 

 
hile in Colorado, the journalists 
also chatted with Grace Rink, 

the first director (beginning in 2020) of 
Denver’s first climate agency about e-bikes. 

In Boulder County, they were taken for a 
tour of Niwot Ridge, the facility operated by 
the National Oceanic and Atmospheric 
Administration; and they also talked about 
climate change with researchers from the 
National Center for Atmospheric Research. 

From Colorado, the journalists were 
scheduled to visit Evansville, Ind., to talk 
with operators of a coal-fired power plant. 
Then they continued on to Pittsburg, a 
place once dank and dark with coal smoke 
that has reinvented itself. 

 
 
 
 

W 
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“I think in the next 5 to 10 years, 
people will think about burning 
fossil fuels in their homes the 
way they now think about lead 
paint.” 

– Colorado State Rep. Tracy Bernett, a 
Democrat from Longmont, speaking at a 
Sept. 19 webinar organized by the Colorado 
Renewable Energy Society about HB22-
1362, a bill she co-sponsored that seeks to 
gently use state authority to tamp down 
emissions from buildings. She called the bill 
“one heck of a heavy lift.” 

The bill establishes three building 
codes, two of them required and one 
voluntary, in an effort to nudge new and 
remodeled buildings in Colorado 
constructed in the next few years to be 
ready for air source heat pumps, electric 
cars, and other elements of what will be 
needed for Colorado to meet its 2030 and 
then 2050 decarbonization goals. 

“On these codes, Colorado is a choice 
kind of state. We 
are not banning 
natural gas, but if 
people want to 
have gas, then 
they need to 
compensate for 
the carbon dioxide 
they are 
generating with 

solar panels or something else,” she 
explained. 

“Most car manufacturers are not going 
to be producing internal combustion 
engines within the next decade or so. We 
need to be able to provide a path for EV 
charging. It is cheaper to build an all-electric 
home from the start. It’s cheaper to 
operate because you’re not putting the gas 
from the street into the home,” she added. 

Bernett, who suffers from asthma, also 
cited the health benefits. One analysis 
found that children who live in homes that 

use natural gas have a 42% increased risk of 
developing asthma. 

An engineer by training who has a 
master’s in business administration from 
Harvard, Bernett became a legislator in 
2021 and quickly distinguished herself in 
the realm of the energy transition. 

In her career, Bernett worked as a 
construction engineer. 

“I used to design nuclear power plants, 
of all things, and then I switched to 
consulting. My career was all over the 
place, but the one thing I was always 
passionate about was the environment,” 
she explained. 

“Why am I doing this?” she asked of the 
legislative career at an age when many 
people are heading off in their RVs. “It’s a 
little Pollyana-ish. I want to make a 
difference in people’s lives,” she said. 

Helping respond to climate change has 
become a theme. In 2012, she was running 
a marathon in New York City when 
Hurricane Katrina hit. Half of Manhattan 
was flooded. Scientists concluded the 
hurricane’s force was greater because of 
the effects of the warming climate. She put 
her running shoes aside and pitched in to 
help. She hasn’t stopped since.  

 
“My plan is to bring back that bill 
back, bigger and better.” 

– Colorado State Sen. Chris Hansen, a 
Democrat from Denver, on his intention to 
submit a bill in the next legislative session 
similar to what was in SB22-138. That bill 
failed in the last session for what he 
described as “small political reasons.”  

The bill was a suitcase of ideas, but 
prominent among them were elements that 
sought to bring agriculture into the 
decarbonization effort. One idea is to use 
the state extension service agents to 
evaluate potential for agrivoltaics, the 
placement of solar in agricultural areas. 

A candidate for Denver mayor, Hansen 
grew up in a Kansas farm town. 

Tracey Bernett  
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Is geothermal the 
missing piece of a 
renewable future? 
Experts think even existing geothermal 
technology could be used to yield 100 
times as much electricity  
 
By Alex Brown 
Stateline.org 

Geothermal power currently provides 
only a tiny fraction of the nation’s 
electricity. But as states ramp up their 
transitions to renewable electricity, some 
leaders see a big role for geothermal as a 
stable, renewable power source. 

Used in the United States since 1960, 
geothermal plants pipe steam or hot water 
from deep wells to power turbines that 
produce electricity. Harnessing 
underground heat is more expensive than 
developing wind or solar energy, but 
experts say the dependable output from 
sources like geothermal is critical to shore 

up the grid at times where the sun isn’t 
shining or the wind isn’t blowing. 

Many state leaders have focused on 
battery storage or preserving nuclear plants 
to complement their wind turbines and 
solar panels. Some are starting to view 
geothermal — which currently provides less 
than half of a percent of the country’s 
power — as an underused power source 
that can be accessed 24/7. 

“The capacity for geothermal power) is 
hugely greater than what we’re generating 
right now,” said Roland Horne, the Thomas 
Davies Barrow professor of earth sciences 
at Stanford University. “It’s not 
intermittent, it runs all the time, and that’s 
a very compelling advantage.” 

Experts say that nearly every Western 
state could tap into more geothermal 
power, with potential to produce as much 
as 5% of the national electricity supply using 
existing technology. Some emerging 

Drilling for geothermal and lithium near the 
Salton Sea in California’s Imperial Valley. 
Photo/Gina Ferazzi, Los Angeles Times 
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systems, if successful, could raise that figure 
as high as 15%, backers say. 

In August, Colorado Gov. Jared Polis, a 
Democrat who chairs the 22-member 
Western Governors’ Association, 
announced the group would be launching 
an initiative to explore expansion of the 
“underdeveloped” resource. The 
association will study permitting challenges, 
workforce issues, markets, and mapping, 
among other factors. 

“[Wind and solar] will likely continue to 
be the biggest workhorses of powering the 
grid, but we see a role for low-cost 
geothermal electric as part of that baseload 
solution as we phase out coal and natural 
gas,” Polis said in an interview. “There’s no 
doubt in my mind that it will play a 
significant role in the energy future of the 
West.” 

Backers of geothermal energy 
acknowledge that scaling up the industry 
likely will require significant public support. 
That could include guaranteed loans for 
uncertain well-drilling operations, 
regulatory overhauls and staffing 
investments, or even mandates for more 
“baseload” power plants — whose output 
remains steady — from renewable sources. 

While early efforts to support geothermal 
have enjoyed broad bipartisan support, it’s 
unclear how far lawmakers are willing to go 
to tilt the scales in its favor. 

As with most energy sources, some 
geothermal projects have faced pushback 
from locals who oppose development in 
certain areas. A tribe in Nevada has fought 
a proposed project that it fears will damage 
hot springs it considers sacred, while a plant 
in Hawaii has long faced community 
opposition due to noise and hydrogen 
sulfide leaks. 

Meanwhile, states in every region could 
use geothermal technology to heat and cool 
buildings, even in areas where the resource 
is not sufficient to power an electrical plant. 
Experts say that geothermal heat pumps 
could reduce the emissions created by 
natural gas furnaces and other fossil fuel-
based heating systems. 

Earlier this year, lawmakers in New York 
and Massachusetts passed measures to 
encourage the adoption of geothermal 
heating and cooling. 
 

Looking for Consistency 
To access geothermal power, engineers 

must find permeable rock with fractures 
that contain hot fluid. Most sites that meet 
that threshold are in the West. 

Nevada sources more than 9% of its 
power from geothermal energy, while 
California approaches 6%, according to the 
U.S. Energy Information Administration. 
Those two states produce about 95% of the 
nation’s geothermal power, with Hawaii, 
Idaho, New Mexico, Oregon, and Utah 
contributing much smaller amounts. 

Geothermal experts say Nevada leaders 
have made a strong commitment to the 
industry, creating an efficient regulatory 
system that has allowed production to 
grow. 

“The regulations are clear-cut, but 
they’re not overly complicated,” said 
Cortney Luxford, fluid minerals program 
manager with the state’s Commission on 

Colorado Gov. Jared Polis speaks in Boulder at a 
bill-signing in June 2021 as State Sen. Steve 
Fenberg looks on. Photo/Allen Best 
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Mineral Resources. “It doesn’t take us long 
to process permits.” 

Industry leaders say California’s 
regulations also are clear, though more 
restrictive. Many other states, though, lack 
the experience and staffing needed to 
oversee the kind of drilling operations 
necessary for geothermal power. Some 
industry supporters hope the governors’ 
group’s initiative on the issue will create 
more consistency. 

“Standardization would be very 
helpful,” said Nick Goodman, CEO of Cyrq 
Energy, a geothermal producer with plants 
in four states. “The permitting challenges 
that geothermal faces are more onerous 
than wind and solar, and Western 
Governors Association could help make 
sure the agencies can do their work and 
assess these permits.” 

In Colorado, lawmakers passed a 
measure earlier this year to put geothermal 
energy on an equal footing with solar 
power. The law limits fees that 
governments may impose on geothermal 
systems, promotes consumer education, 
and requires the state’s energy office to 
include geothermal as a resource that 
utilities may use in emissions reduction 
plans. 

Colorado State Sen. Rob Woodward, 
the Republican who co-sponsored the bill, 
said it will largely help to enable small-scale 
residential heating and cooling. He intends 
to sponsor legislation in the next session to 
research and support large-scale electrical 
generation. 

“The scientists I’ve talked with think we 
could put three or four of these plants in 
Colorado with existing technology,” he said. 
“Think of it almost as a replacement for a 
coal-fired power plant. It runs and runs and 
runs 24/7.” 

Meanwhile, legislators in West Virginia 
passed a law this year to establish a 
regulatory program for geothermal energy. 
Experts say the state has great potential for 
geothermal heating and cooling, but 

lawmakers see it as a promising power 
source as well. 

“West Virginia is beginning to realize 
that we need to not have all our eggs in one 
basket (with fossil fuels) as we've 
traditionally had, but we want to develop a 
variety,” said State Del. Bill Anderson, the 
Republican who co-sponsored the bill. 
“Hopefully we find that this is one more 
tool in our toolbox to create a better 
climate situation as well as a stable 
electrical grid.” 
 

Advantages and Challenges 
In addition to its constant power 

supply, geothermal energy requires less 
space than wind and solar projects, some of 
which have drawn backlash for converting 
land from agriculture and forest uses. 

“Geothermal is all underground,” said 
Woodward, the Colorado lawmaker. “Wind 
and solar take up a lot of space, impact 
birds and wildlife, and many times take over 
otherwise productive farmland. 

Many supporters think that a growing 
geothermal industry could make use of the 
drilling equipment and workforce that’s 
serving the oil and gas industry today, while 

Colorado has good geothermal heat at  10 
kilometers in depth, but not like Nevada 
and California.  
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also putting decommissioned fossil fuel 
plants back to work and perhaps even 
tapping into abandoned oil wells. 

Despite those potential advantages, 
experts say geothermal energy will need 
government help to reach its potential. 
For starters, drilling and running a 
geothermal plant is more expensive than 
installing a wind turbine or solar panel. 
Backers of geothermal argue that states 
with clean energy mandates should require 
a certain percentage of that power to come 
from baseload sources, such as nuclear, 
hydropower, and geothermal. 

“California has built so much solar, if 
that solar is not available, it becomes very 
challenging for the grid,” said Goodman, the 
geothermal industry executive. 
“Recognizing the value of that baseload 
power that is needed to supplement wind 
and solar is going to be important for the 
market. 

Uncertainty also is a major deterrent. It 
can cost millions of dollars to drill a well, 
and not every site turns out to be suitable. 
The U.S. Department of Energy used to 
defray that risk by reimbursing companies 
for their costs when wells weren’t 
successful, but that program shut down in 
the early 1980s, said Amanda Kolker, 
laboratory program manager for 
geothermal with the National Renewable 
Energy Laboratory. 

“We still don’t have any kind of risk 
mitigation in the U.S.,” she said. 
“Geothermal does need some sort of 
government of public-private intervention. 

Some supporters said states could 
supercharge geothermal development if 
they committed to covering the costs of 
drilling for wells that can’t be turned into 
energy. 

“When (companies) drill a number of 
wells that don’t turn out, that adds to the 
overall cost of what geothermal might be,” 
said Horne, the Stanford professor. “Having 
the government hold that risk was very 
successful in the ‘80s to foster expansion of 
geothermal.” 

Backers of geothermal also called on 
state lawmakers to make it easier to build 
transmission lines. In many cases, promising 
sources of geothermal power are located 

Tours & webinars this fall 
sponsored by the WGA 

The Western Governors 
Association has several site visits and 
webinars planned in coming weeks and 
months: 

Tour of geothermal facility at 
Colorado Mesa University on Thursday, 
Oct. 27. An associated webinar will be 
on Thursday, Oct. 6.  

Boise will be the site of the Warm 
Spring Geothermal District on Oct. 24. 
The webinar will be on Nov. 2.  

In Utah, the FORGE project will be 
conducted on Dec. 12 with Gov. 
Spencer Cox. The webinar will be on 
Dec. 20.  

Puna Geothermal Venture tour in 
Hawaii on Oct. 10; webinar on Oct. 19.  

Webinar dates are subject to 
change. More info can be found 
at westgov.org.  

North Star 
Renewables
Consulting

Supporting Colorado utilities, 
communities, and stakeholders 
with the energy transition

www.northstarrenewables.com
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far from the power grids needed to bring 
them to the market. 

Industry leaders credited state efforts, 
mostly through university systems, to map 
the sites where geothermal sources lie close 
to the surface. 

 
Heating and Cooling 

Compared with using it to generate 
electricity, harnessing geothermal power to 
heat and cool buildings is relatively simple 
and can be done almost anywhere. Heat 
pumps can use warmth from underground 
to heat buildings in the winter and draw 
heat back underground during the summer. 

“One of the top uses for electricity and 
natural gas is for running air conditioners 
and heating homes,” said Woodward, the 
Colorado lawmaker. “(Geothermal heat 
pumps) should eliminate 80 to 90 percent 
of a home's demand for heating and cooling 
power.” 

Lawmakers in New York passed a law 
earlier this year that allows utilities to 
create networks to distribute geothermal 

heat, much like gas lines that operate 
today. 

Earlier this year, Massachusetts 
legislators instructed state regulators to 
make it easier to replace gas heating 
systems with renewable sources, such as 
geothermal energy. And in New York, 
lawmakers approved a tax credit to 
encourage homeowners to install 
geothermal heat pumps. The state also 
passed a law earlier this year that allows 
utilities to create networks to distribute 
geothermal heat, much like gas lines that 
operate today. 

“It’s seen as a way of getting to whole 
neighborhoods at a time,” said Bill Nowak, a 
board member with the New York 
Geothermal Energy Organization. “More 
than one building can use the same 
borehole or system, and folks are really 
seeing that as a way to scale things up.” 

 
Stateline is an initiative of The Pew 

Charitable Trusts. See more here. 

 

Geothermal heating and cooling has been deployed at Colorado Mesa University in Grand Junction. 
Photo/Allen Best 
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Pueblo wind factory 
tripling employment  

The factory in Pueblo that produces 
towers for wind turbines, already the 
largest in the world, will likely grow. The 
Pueblo Chieftain reports that the owner, 
South Korea-based CS Wind, hopes to triple 
the workforce to 1,100 employees and add 
two new buildings. 

If this expansion occurs as planned, the 
workforce at CS Wind will rival that of the 
steel plant. The steel plant is also 
expanding. A $500 million solar-powered 
mill under construction will deliver quarter-
mile-long rails. 

Pueblo Mayor Nick Gradisar reported 
that during a trip to Korea he was told by CS 
Wind’s chairman that the company intends 
to build all of its land-based wind towers for 
the entire United States at the Pueblo 
factory. 

CS Wind bought the factory from the 
Danish firm Vestas in August 2021. Vestas 
had opened the plant in 2009. CS also plans 
a factory on the East Coast dedicated to 
manufacturing towers for off-shore 
installation. 

While in Korea, Gradisar and other 
Pueblo representatives rode on a bullet 
train. The mayor noted that the technology 
likely originated in Colorado, at Pueblo’s 
Transportation Technology Center, but 
Colorado itself has no high-speed trains, 
although the technology has existed for a 
half-century. 

No new tolled lanes 
on I-25 in downtown 
area of Denver 

Governing Magazine points attention to 
a decision last week by the Denver Regional 
Council of Governments to exclude new 
tolled lanes on Interstate 25 through the 
central metro area as well as C-470. 

They will get improvements at key 
access points and interchanges to improve 
safety and traffic flow but the $900 million 
previously identified for highway 
expansions will be redirected to complete a 
bus rapid-transit corridor in the Denver area 
and other projects. 

The revised plan was triggered by a new 
rule issued late last year by the Colorado 
Department of Transportation. The rule 
requires Colorado’s five metropolitan 
planning organizations – including the nine-
county organization in the Denver-Boulder 
area – to measure greenhouse gas 
emissions from the transportation sector 
and make plans to reduce them.  

Danny Katz, director of the Colorado 
branch of the Public Interest Research 
Group, told Governing that opposition to 
the highway widening had been growing, 
including from the neighborhoods of Sun 
Valley and Valverde. They have high rates of 
asthma and air pollution. 

“It doesn’t solve congestion, and it 
brings noise and pollution,” Katz said. 
“What we don’t need is more cars on the 
road.” 

He also credited C-DOT for “adopting a 
greenhouse gas rule and recognizing that 
you can go down a different path.” 

Los Angles also recently made a similar 
decision. But Co-PIRG, in a recent report, 
points out that federal funding can still be 
used to reinforce the road-building status 
quo, and many states intend to do so. 
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Denver’s 90-degree days  

(from 1872 to present) 
 
1. 2020  75 days 
2. 2012  73 
3.  2022  67 
4. 2000  61 
5. 1994  60 
 2021  60 
 2018  60 
8. 2002  56 
9. 2016  55 
 2005   55 
Source: National Weather Service @ Denver 
Summer Heat 
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PayPal 
On your computer (but not phone) go 

to https://bigpivots.com 
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PayPal button. 
Need an invoice? I can do, both e-mail 
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