
An aerial view of a valley where Sites Reservoir is slated to be built.
Plans call for building Sites Reservoir in this valley north of Sacramento. (Risa Johnson / Calif. Dept. of Water Resources)
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This story was originally published in Boiling Point, a weekly newsletter about climate change

and the environment. Sign up here to get it in your inbox.

Hi, Boiling Point readers. I’m Ian James, water reporter at The Times, writing the newsletter

this week for Sammy Roth.

When you think about sources of planet-heating greenhouse gases, dams and reservoirs probably
aren’t some of the first things that come to mind.

https://www.latimes.com/newsletters/boiling-point


But scientific research has shown that reservoirs emit significant amounts of methane, a potent
greenhouse gas. It’s produced by decomposing plants and other organic matter collecting near the
bottom of reservoirs. Methane bubbles up to the surface of reservoirs, and also passes through
dams and bubbles up downstream.

Scientists call these processes ebullition and degassing.

And there is a growing debate about how much of these gases would be emitted by California’s
planned Sites Reservoir, which is slated to be built in a valley north of Sacramento to store water
for agriculture and cities.

When I recently learned of a new analysis estimating the greenhouse gas emissions of the Sites
Reservoir project, I was intrigued. The results of the analysis appear in a report prepared by the
environmental groups Friends of the River and Tell The Dam Truth, an effort funded by the
clothing company Patagonia.

The groups used a newly developed modeling tool to estimate greenhouse gas emissions,
including methane and other gases, over a 100-year period. The findings were striking: They
estimated that if the reservoir is built and filled, it would annually emit approximately 362,000
metric tons of emissions, measured as carbon dioxide equivalent.

They said that’s about the same as putting an additional 80,653 gasoline-fueled cars on the roads.

The authors of the analysis, including environmental activist Gary Wockner, ecologist Mark
Easter and hydrologist Gordon McCurry, wrote in the report that decision-makers in public
agencies need to consider the emissions the project would cause as they weigh permitting and
funding.

The groups said they are submitting the analysis during a protest period as the State Water
Resources Control Board considers whether to grant a water right permit for the project, which
would authorize the reservoir to store up to 1.5 million acre-feet of water.

To learn more about the issue, I spoke with those who worked on and supported the analysis, as
well as an independent scientist and a representative of the public agency that’s leading the
planning of the $4 billion project.

Wockner, who leads Tell The Dam Truth, said the analysis shows that if state and federal
agencies endorse and fund the reservoir, “they’re going to be making climate change worse.”

Wockner’s team looked at emissions from construction, operations and eventual
decommissioning of the reservoir. Their modeling tool also estimated emissions from inundated
vegetation, gases bubbling to the surface and methane-rich water passing through
power-generating turbines, among other things.

In addition to methane, they estimated emissions of nitrous oxide and carbon dioxide.

https://tellthedamtruth.com/wp-content/uploads/2023/08/Sites-Reservoir-Projectect-Emissions-V4.pdf
https://tellthedamtruth.com/


“It’s actually a very large emitter,” Wockner said.

The reservoir’s proponents disagree. The Sites Project Authority has presented much smaller
estimates of greenhouse gases using different methods, and the agency’s leaders have set a goal
of making the project “net-zero” in emissions.

The reservoir is to be built in a valley fringed with oak trees, where cattle now graze on the
grasslands. Plans call for two large dams about 300 feet high, as well as nine smaller dams,
which would hold water diverted from the Sacramento River and inundate about 14,000 acres.

Activists with the group Friends of the River oppose the project for a variety of reasons,
including concerns that diverting water would be harmful to struggling fish populations and the
ailing ecosystem of the Sacramento–San Joaquin River Delta. They told me the estimates of
emissions add another substantial minus to what they see as a long list of negatives.

“It’s important to understand what those costs are,” said Jann Dorman, Friends of the River’s
executive director. “It’s just really important for the people of California, and actually around the
world, to understand the true costs of these things.”

Dorman’s group supports other sorts of water strategies, such as efforts to replenish aquifers and
store water underground, as well as conservation measures and water recycling.

Keiko Mertz, the group’s policy director, said given California’s lofty climate goals, she hopes
decision-makers think twice about building the reservoir and putting more planet-warming gases
into the atmosphere.

“I would argue this is backward, especially with the methane emissions specifically being an
incredibly potent greenhouse gas,” Mertz said. “I hope that they look at this as a piece of the
overall totality of reasons that Sites Reservoir is really not an answer for 21st century water
management.”

Patagonia has long advocated for river protection and river restoration, including by supporting
the removal of the Elwha Dam in Washington and long-planned efforts to remove the Matilija
Dam near the company’s Ventura headquarters, as well as producing a 2014 documentary titled
“DamNation.”

“It’s become increasingly apparent to us, as we’ve been focusing on this issue, across so many
different projects, so many different rivers and places around the world, that dams are not only
pretty hard on natural communities and human communities, they also have direct impact on the
climate crisis,” said Hans Cole, head of Patagonia’s environmental team.

Scientists have in recent years found larger greenhouse gas emissions from reservoirs than
previous studies had suggested. Cole said Patagonia decided to support the development of the
new model for estimating greenhouse gases, called All-Res, drawing on the latest research.

https://sitesproject.org/sites-project-authority/
https://www.friendsoftheriver.org/
https://www.patagonia.com/activism/
https://www.patagonia.com/stories/a-river-reborn-floating-the-elwha-river-after-dam-removal/story-17919.html
https://www.patagonia.com/stories/working-towards-the-removal-of-the-matilija-dam/story-19469.html
https://www.patagonia.com/stories/working-towards-the-removal-of-the-matilija-dam/story-19469.html
https://www.youtube.com/watch?v=laTIbNVDQN8
https://news.agu.org/press-release/greenhouse-gas-emissions-from-reservoirs-higher-than-previously-expected/


“I think this is a new and important topic in our nation’s climate conversation,” Cole said.
“We’re just trying to shed light on the fact that dams, reservoirs, while they are purported to be
climate solutions, they’re actually in many cases climate catastrophes. They do not bring the
benefit that outweighs the costs.”

To find out how the project’s proponents respond to these concerns, I spoke with Jerry Brown,
executive director of the Sites Project Authority (who isn’t related to the former governor by the
same name). Brown said he hadn’t seen the analysis but that his agency did its own analysis of
the project’s emissions using standard methods established by the Intergovernmental Panel on
Climate Change, or IPCC.

“I can’t really comment on their determination of methane,” Brown said. “I do know that when
we look at our site, and we looked at our means to avoid methane emissions, we have a condition
in our environmental document to remove vegetation and material from the bottom of the
reservoir before we fill it with water. And that goes a long ways to eliminating the source of the
methane production.”

Another design feature that will help, he said, is an “inlet/outlet” structure with multiple intake
openings that can pull in water at different reservoir levels.

Brown said the agency has outlined measures to minimize emissions and mitigate for emissions
that occur.

“The high bar that we’ve set for ourselves is to say that over the life of the project, we want to be
net-zero,” Brown said.

“That is consistent with the state’s objectives to achieve reduction goals across the entire state,”
Brown added. “It’s not been typical that projects have set that kind of goal for themselves. And
by doing so, we are offsetting, eliminating, avoiding any additional emissions as a result.”

Brown and other supporters of the project, among them Gov. Gavin Newsom, say the reservoir is
needed to ensure supplies as climate change puts growing strains on California’s limited water
supplies. They also tout its planned off-stream location, which unlike other dams wouldn’t block
migrating fish. Storm water diverted from the Sacramento River would be transported to the
reservoir.

Sites would be the state’s first major new reservoir since 1999. The Sites Project Authority aims
to secure the necessary permits to start construction by the end of 2025, which would allow the
first filling of the reservoir in 2032 or 2033, Brown said.

“Overall, the project is a positive for climate,” Brown said. “This is a project that needs to be
built and will help California into the next century.”

Wockner said he strongly disagrees with the estimates in the project’s environmental review
documents.

https://sitesproject.org/wp-content/uploads/2021/11/RDEIR-SDEIS-Ch21-Greenhouse-Gases.pdf
https://sitesproject.org/wp-content/uploads/2018/03/03-Project_Description_SitesDraftEIR-EIS_August2017.pdf
https://sitesproject.org/wp-content/uploads/2018/03/03-Project_Description_SitesDraftEIR-EIS_August2017.pdf
https://sitesproject.org/about-sites/


“The two biggest sources of emissions are what comes off the surface and what comes off the
turbines, and they don’t even bring those up,” Wockner said. “It’s a vast undercounting of the
true emissions.”

His team estimated that over 100 years, the reservoir project would emit approximately 36.2
million metric tons of CO2 equivalent.

Wockner, who also leads the group Save The Colorado, has sought to draw attention to
climate-warming gases coming from the country’s dams and reservoirs, and last year praised a
decision by the Environmental Protection Agency to start including methane emissions from U.S.
reservoirs in an annual report to the United Nations.

In a 2021 study, scientists estimated that the world’s reservoirs are annually giving off
greenhouse gases equivalent to 1.07 gigatons of CO2 — a relatively smaller piece of the picture
if compared the more than 36 gigatons of emissions from the burning of fossil fuels and other
industrial sources, but still significant.

John Harrison, the study’s lead author and a professor at Washington State University, read the
findings by the environmental groups and said the per-area methane emissions rates they used in
their analysis are within the rate reported for reservoirs in temperate regions, “albeit toward the
high end of the distribution and quite a bit higher than emissions from temperate zone reservoirs
of comparable size.”

Harrison said in an email that he thinks it’s important to work toward the kind of estimates the
groups have attempted, but “due to a lack of supporting data and relevant studies, many of the
flux estimates put forth in this report are necessarily quite uncertain.”

The science is rather complex, so I asked Harrison if he could help explain how reservoirs give
off methane.

“Methane is produced when organic matter rots in the absence of oxygen,” Harrison wrote back.
“By slowing water down and creating slow-moving, stratified environments, dams both create
hotspots for organic matter deposition and limit oxygen penetration into sediments and bottom
waters, thereby creating favorable conditions for the production, and eventual emission of
methane.”

Harrison explained that there’s more to the science, including another key point: If organic matter
were to flow downstream and reach the coast instead of settling behind a dam, “it is likely that it
would be converted to CO2, not methane, and therefore have a smaller climate impact.”

Summarizing the science, he said: “Freshwater reservoirs are consistently net sources of methane
to the atmosphere, and collectively these water bodies constitute an important greenhouse gas
source at regional, global, and national scales.”

https://tellthedamtruth.com/wp-content/uploads/2023/08/Sites-Reservoir-Projectect-Emissions-V4.pdf
https://savethecolorado.org/
https://www.watereducationcolorado.org/fresh-water-news/opinion-thank-you-epa-for-reporting-greenhouse-gas-emissions-from-dams-and-reservoirs-to-the-u-n/
https://www.watereducationcolorado.org/fresh-water-news/opinion-thank-you-epa-for-reporting-greenhouse-gas-emissions-from-dams-and-reservoirs-to-the-u-n/
https://therevelator.org/dam-emissions-reporting/
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020GB006888
https://news.agu.org/press-release/greenhouse-gas-emissions-from-reservoirs-higher-than-previously-expected/
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