
'Everything is drying up': As
springs on Hopi land decline,
a sacred connection is
threatened
The Hopi see influence of climate change
— and suspect a link to coal industry’s
groundwater pumping.

MISHONGNOVI — At the base of a sandstone mesa, the
ground descends in a series of stone terraces and steps,
forming an oval-shaped ceremonial gathering place with flat
rocks arranged around a central pit. At the bottom, a pool of
water shimmers in the sun.

This natural spring, called Toreva Spring, is a sacred place



for Hopi people. For centuries, they have held religious
ceremonies here while looking into its serene waters.

When he was a boy, Howard Dennis sat by the water during
ceremonies and dangled his feet in the cool spring.

“See that little ledge right there? At the bottom, that’s how
high it used to be,” Dennis said, motioning to the dry edge of
the pit.

Over the past four decades, he said, the water level in the
spring has dropped 8 to 10 feet.

Water still percolates out of the ground and pools in the
lower portion of the spring. But Dennis fears the spring could
eventually go dry, taking away the essential heart of this
religious site. 

The Hopi have lived for thousands of years on the mesas of
the Colorado Plateau. Flowing springs and seeps have
sustained them, providing sources where they have
collected drinking water, grown corn and beans, and
maintained a spiritual connection to life-giving water.  

But the springs are dwindling. Some are completely dry.  

Looking down at Toreva Spring, Dennis said he hopes the
remaining water doesn’t vanish.



“Without us having this water source here, how are we going
to continue to practice our religion?” Dennis said. “Our whole
religion is water-based. And without this water being here, if
it was ever to disappear — which I hope it doesn't — where
will we go? How will we continue our religion? How will we be
a people?”

The Hopi Tribe’s lands in northeastern Arizona, like other
areas of the Southwest, have been drying out during years of
persistent drought and rising temperatures. Scientists call it
aridification. Climate change caused by the burning of fossil
fuels is driving up temperatures and intensifying dry spells.
When conditions are drier, less runoff seeps into the ground
to replenish the aquifers and the springs.

Long-flowing springs on Hopi Reservation receding as
climate change, water issues worsen

Springs are drying up on the Hopi Reservation. Climate
change is contributing to drought, and residents also
suspect coal industry pumping may be involved.
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The declining springs have also figured in long-running
disputes over coal mining and the effects of groundwater
pumping on aquifers beneath the Hopi and Navajo
reservations. Over the past half century, Peabody Energy



Corp. pumped tens of billions of gallons from the aquifer that
supplies drinking water for the Hopi Tribe and the Navajo
Nation.

For years, many tribal members have voiced fears that the
extraction of water is affecting the ancient reserves of
groundwater, reducing underground sources that feed
springs.

Bitter disagreements over the environmental effects of the
coal mining operations at Black Mesa have continued after
the two mines were shut down, one in 2005 and the other in
2019. Since the mines closed, groundwater pumping
dramatically decreased. Even so, some Hopi people who
opposed the coal industry say they’re still deeply worried
about the potential long-term effects on their aquifers.

Dennis is involved in environmental groups such as Living
Rivers, Waterkeeper Alliance and Black Mesa Trust, and has
for years advocated for protecting water on Hopi lands. He
offered to show me the springs to explain the changes he’s
seen and the threats these water sources face.

Dennis belongs to the Squash Clan and his Hopi name is
Bahyouma, which means Water Running — or more
specifically, as he puts it, water running over the earth, like
when rain falls and water runs, or when snow melts and
water runs.



He is 55 and serves as a mongwi, a local religious leader in
his village, Mishongnovi, which sits on top of Second Mesa
overlooking Toreva Spring.

As part of his religious responsibilities, Dennis leads the
village’s flute society. During ceremonies, the flutes
harmonize with shaking rattles and singing. People offer
prayers for all living things, for rain, for their corn crops to
flourish.

Over the years, people from the community have periodically
gathered at the spring to clean it, removing mud and
vegetation.

Following Hopi spiritual beliefs, Dennis makes prayer-feather
sticks called pahos and lays them down at different springs.  

“I see a lot of change in them,” Dennis told me. “Seeing
these things start to disappear, it’s really affecting us.”

Dennis sat under a shady tree beside the spring, the breeze
rustling in the leaves. He said troubling questions have been
on his mind, including what would happen if the springs dry
up, and what the Hopi would do.

“It's been on my mind for a while,” he said, pausing. “It
hurts.”

“But I think, all in all, that we were the first, and we’ll be the



last,” Dennis said. “We have to keep our religion going. That’s
what Hopi is about.”

Howard Dennis stands on one of the terraces around Toreva Spring on the side of Second

Mesa on the Hopi Reservation. He says the water level in the spring has declined

dramatically during his lifetime.
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* * *

Much of the Southwest has grown drier during one of the
most severe droughts ever recorded. Scientists say the dry
spell in the West over the past two decades ranks as one of
the biggest “megadroughts” of the past 1,200 years, and
unlike the decades-long droughts of the past, this one is
being intensified by global warming.  

The Hopi Reservation has had many dry years since the late
1990s. As the land has become parched, people have
noticed the desert vegetation becoming sparser, the
greenness fading.

On farm plots where families rely on moisture from snow and
rain, they’ve seen their rows of corn stunted by dryness.
Some plants have shriveled in the heat.

The Hopis’ crops have also withered in spring-fed gardens
on the sides of the mesas. These garden plots have been
planted for generations on terraced fields next to springs.

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?west
https://www.azcentral.com/story/news/local/arizona-environment/2020/05/06/western-megadrought-centuries-worsened-climate-change-global-warming/3036460001/


Howard Dennis stands among dead corn plants on Sept. 10, 2020 in a plot next to a spring
on the side of Second Mesa on the Hopi Reservation.
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In the past, Hopi people traditionally collected water in round
pottery canteens, wrapped them in cloth and slung them
over their backs. To sustain their gardens, they scooped up
water and poured it into channels running to the fields.

At a spring on the rocky flank of Second Mesa, people still
descend the stone steps and carry buckets of water to their
gardens. Around this walk-in source, the ground descends in
a sloping depression reinforced with stone walls. At the
bottom of the steps, a dark green pool glistens.

The Hopi call the spring Lemeva and consider it a sacred
site.

On one plot by the spring, Dennis planted seeds this year
with his wife, as they have for many years. They grew corn,
squash, beans and watermelon. They were able to harvest
some of the crops, but the plants withered in the heat when
temperatures hit the 100s.

They managed to harvest a corn crop from other rain-fed
fields nearby.

Standing beside shriveled corn plants in the garden, Dennis
motioned to a spot where fruit trees once stood with

https://nsew.carnegiemnh.org/hopi-peoples-of-the-southwest/water/


peaches and pears. Now the trees are gone.

“They all dried out,” Dennis said. “It used to be better a long
time ago.”

The water level in the spring has also declined over the
years, Dennis said. Since his childhood, there has been “a
definite change.”

Yet people still come to this spring and others to collect
water to use in ceremonies.

In their religious beliefs, the Hopi see profound connections
between themselves, these water sources and all life. As
Dennis put it, “We’re all water.”

But with fewer springs flowing, Dennis said he’s concerned
there is less water to support life.

“We see the lack of bees and the other insects that used to
be here,” he said. “We don’t see the amount of vegetation
that there used to be.”

Dennis said he keeps Lemeva and all the springs in his
prayers.

“We can’t let her die,” he told me. “We keep praying.”

On another sweltering day, we visited Lemeva during a tour
of water sources with representatives of the Hopi tribal



government.

Max Taylor, a technician with the Water Resources Program,
explained that this spring has been used for over a thousand
years. 

“Some of the old archaeological sites around here indicate
it’s been here for a long time,” Taylor said, standing beside
the spring. “It’s still pretty actively used.”

Taylor is a lifelong farmer and rancher who has worked at
springs for the tribe carrying out what he calls “renovation”
projects. The work often involves removing invasive plants or
protecting a water source by fencing it off to protect it from
livestock.

From a vantage point on top of the mesa, Taylor looked out
across the rock faces and pointed to a green streak running
down the lower slope.

“There’s a spring there, too,” he said. “There’s a lot of
springs in this area.”

Most of the springs that flow from the mesas depend on
weather conditions, Taylor said.

“You get your rain and snow, and they’ll infiltrate through the
rocks and cracks and then come out as a spring,” Taylor said.
“There’s been a lot less snow, a lot less rain, so these springs



are slowly drying up.”

Duane Humeyestewa, Hopi filmmaker

As a people, how do you respond to it
when the environment and your
landscape that you’ve grown up in is
changing and shifting?

Many people here have noticed the climate getting drier and
water sources diminishing. In places on the Navajo Nation,
people say springs where they once led sheep to drink have
been drying up.

Duane Humeyestewa, a Hopi filmmaker, said he remembers
as a boy climbing in those fruit trees by Lemeva Spring to
pick peaches and small, tart apples.  

https://www.azcentral.com/in-depth/news/local/arizona-environment/2020/07/22/the-navajo-nations-wait-for-water-persists-with-few-answers/3224889001/


“It is so super dry,” Humeyestewa said, motioning to the bare
soil in the gardens. “It feels like a drier desert.”

As a boy, he rode with his grandfather in an old pickup to the
spring, where they filled buckets to bring water home.
Growing up, Humeyestewa was taught to take the minimal
amount of water needed, just for the essentials, a principle
ingrained in cultural values based on harmony with the
natural world.

Now, that balance seems to be slipping off-kilter.

“As a people, how do you respond to it when the
environment and your landscape that you’ve grown up in is
changing and shifting?” Humeyestewa said.

* * *

In addition to seeing symptoms of climate change, many
Hopi people say they’re deeply concerned about what has
occurred with the groundwater beneath their lands.

Their concerns center on Black Mesa, a tableland that rises
north of the Hopi villages and that lies partly in the Navajo
Reservation and partly in the Hopi Reservation. The 5,400-
square-mile area includes Black Mesa itself, with its 2,000-
foot cliffs, as well as other mesas, plains, hills and canyons.

At Black Mesa in the late 1960s, wells and pumps began



pulling vast quantities of water from the Navajo Aquifer, also
called the N Aquifer, to support the extraction of coal and
send electricity across the Southwest.

The Hopi and Navajo tribal councils signed leases allowing
mining, and in 1968 Peabody Western Coal Co. started strip-
mining at Black Mesa.

For nearly four decades, the coal industry accounted for
63% of the groundwater pumped from the aquifer, according
to government figures. From 1972 through 2005, an average
of more than 1.3 billion gallons were drawn from the aquifer
per year.

Much of the water was mixed with coal at Black Mesa Mine
to form a slurry mixture, which was sent through a 275-mile
pipeline to the Mohave Generating Station in Laughlin,
Nevada, producing power for Phoenix, Las Vegas and Los
Angeles. A second operation at the Kayenta Mine sent coal
by railway to fuel the Navajo Generating Station in Page.

Darryl Sahmea (right) and Dertram Ami gather coal in 2017 at the Kayenta Mine, Arizona.
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Some tribal members vehemently opposed the coal
industry’s use of water, and disputes over the environmental
impacts have been intertwined with their deep mistrust of
the company and government regulators.

https://www.usgs.gov/centers/az-water/science/black-mesa-monitoring-program?qt-science_center_objects=3#qt-science_center_objects


The history of how water and coal were extracted from Black
Mesa includes a well-documented case of deceit and
betrayal.

In the 1960s, the Hopi Tribe’s leaders trusted Salt Lake City
attorney John Boyden to represent them. Based on Boyden’s
advice, the Hopi agreed to the coal-mining lease and began
selling water to support the operation.

What Boyden didn’t reveal was that at the same time, he was
also working for Peabody.

Vernon Masayesva, founder and director of Black Mesa Trust

In the Western mind, water is a
commodity — that's the word for it —
which can be put to what they call
beneficial uses. And beneficial use all
boils down to money, greed.



His double representation was discovered by University of
Colorado law professor Charles Wilkinson, who in 1992
received a call from his research assistant saying papers
released after Boyden’s death revealed he had been
representing Peabody — an egregious ethical violation that
critics of the deals had long suspected.

Wilkinson told the story of how Boyden worked both sides
and convinced the Hopi Tribe to accept unfavorable deals in
his 1999 book “Fire on the Plateau: Conflict and Endurance
in the American Southwest.”

Wilkinson described a period of “conquest” from 1955-75
that he called the “Big Buildup,” in which leaders in cities
from Phoenix to Las Vegas to Los Angeles “organized a

https://islandpress.org/books/fire-plateau


concerted campaign for the rapid, wholesale development of
the energy and water of the Colorado Plateau.”

This Big Buildup “made the modern Southwest” and fueled
rapid growth, he wrote, but had consequences for the tribes,
who "leased their coal and water at prices far below market
value.”

In the 1960s, plans took shape to build the Central Arizona
Project Canal to bring Colorado River water to desert
cities. And those plans depended on coal from Black Mesa.

When President Lyndon B. Johnson signed the 1968 law
authorizing construction of the CAP Canal, the legislation
said the Navajo Generating Station would send 24% of its
electricity to run the pumps of the CAP. The coal-fired
power pushed water uphill and sent it flowing to support
booming growth in Phoenix, Tucson and surrounding areas.

As mining operations expanded, other conflicts led to
upheaval. In 1974, Congress passed the Navajo-Hopi Land
Settlement Act, which redrew reservation boundaries to
address a long-standing dispute. The legislation led to the
forced relocation of thousands of people, most of them
Navajos.

The Navajo Generating Station in Page pictured on Oct. 14, 2009.
The power plant shut down in 2019.

David Wallace/The Republic

https://www.usbr.gov/projects/index.php?id=504
https://www.azcentral.com/story/news/arizona/politics/2015/02/09/lawmakers-seek-to-wrap-up-costly-tribal-relocation-program/23122259/
https://www.azcentral.com/story/news/local/arizona/2017/04/04/katherine-smith-defender-navajo-land-dies-98/100033010/


By the 1990s, some Hopi were voicing concerns that the
tribe had gotten a raw deal, saying they believed the
groundwater pumping was drying up springs and
reducing flows in washes.

Former tribal chairman Vernon Masayesva was one of those
who spoke out about these concerns. In 1998, Masayesva
founded the nonprofit group Black Mesa Trust to press for
protecting the waters beneath Hopi lands.

He argued the water extraction was doing lasting damage
and affecting the flow of springs. His arguments put him at
odds not only with the company but also with government
scientists and federal regulators.

Masayesva said he thinks government officials and scientists
view the issues with a “Western mindset.”

“In the Western mind, water is a commodity — that's the
word for it — which can be put to what they call beneficial
uses,” Masayesva said in an interview. “And beneficial use all
boils down to money, greed."

He said while government regulators have used studies to
make determinations about the impacts of pumping, "they
never really have studied the springs.”

And even if there were more studies of springs, Masayesva
said, the regulators wouldn’t take Hopi knowledge seriously.

https://www.phoenixnewtimes.com/news/dark-days-on-black-mesa-6423140
https://www.blackmesatrust.org/


“That's where we're at. That's why we are playing a ballgame
in their playing field, playing by their regulations,” Masayesva
said. “And how can we possibly have justice in this unfair
setting? To Hopi, water is not a commodity. It's life. It's
sacred.”

* * *

For Masayesva and other Hopi who campaigned for shutting
off Peabody’s wells, their struggle began to shift as the coal
industry encountered headwinds.

In 2005, the Mohave Generating Station was shut down in a
legal agreement with environmentalists, who had sued over
air pollution. The Black Mesa Mine also closed.

In 2017, Masayesva praised the announcement that Navajo
Generating Station would be shut down after two years. He
said in a statement that “the price for allowing industrial use
of pristine drinking water has been unconscionably high.”

Peabody Energy Corp. maintains that the effects of its water
use at Black Mesa were negligible.

Marilyn Tewa prepares traditional Hopi food using corn at her family's home in Mishongnovi
on the Hopi Reservation on Sept. 10, 2020.
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“Use of water is governed through lease agreements, and

https://www.nytimes.com/2006/01/01/us/forces-clash-on-tribal-lands.html
http://www.blackmesatrust.org/?page_id=46


studies demonstrate there have been no adverse impacts to
municipal water supplies, springs or streams from the mine’s
minimal water use,” Stephanie Weiler, the company’s
communications director, said in an email. “In addition,
Peabody is in compliance with all permit requirements.”

Scientists with the U.S. Geological Survey have been
monitoring the effects of groundwater pumping in the area.
Their studies say that from 1968 through 2016, Peabody’s
wells drained more than 49 billion gallons from the N Aquifer.

In a 2018 report, USGS hydrologists described declines in
groundwater levels in the Black Mesa area using
measurements from monitoring wells. Comparing the 2016
water levels with the “prestress period” prior to 1965, they
found the median change in 32 wells was a decline of 10
feet, while half the wells saw a larger median drop of about
36 feet. 

The hydrologists have monitored the flow of four springs, a
small fraction of the many springs scattered across Hopi
lands. They've found that two of the four springs showed a
trend of decreasing flow, while the other two had either
fluctuated or remained relatively constant.

The USGS studies have focused on the N Aquifer, which
supplied the coal industry and also provides drinking water
for towns and villages.

https://pubs.usgs.gov/of/2018/1193/ofr20181193.pdf


Runoff from rain and snow slowly recharges the aquifer
north of Black Mesa, and much of the water has been
underground for thousands of years. A deep, thick portion of
the aquifer sits beneath the coal-mining areas. To the south,
the aquifer thins out and eventually reaches the surface, like
the lip of a bowl, in low-lying washes south of the Hopi
mesas.

Much of the aquifer holds water under pressure, confined
between rock layers. Above it sits another separate aquifer,
the Dakota Aquifer, from which government regulators said a
"limited" amount was pumped for a time by Peabody's
wells.  

Above that aquifer and a layer of shale lies an upper aquifer
in the Hopi mesas called the Toreva Sandstone Aquifer.

The USGS doesn’t collect information about springs fed
from this upper aquifer, such as Toreva Spring, because
based on the geology, this water is thought to be separated
by rock layers and not connected to the deeper aquifer, said
Jon Mason, a USGS hydrologist.

This perspective hasn’t convinced Masayesva and other
Hopi people who strongly believe the pumping has affected
their springs.

“In our worldview, all waters — rivers, groundwaters, glaciers,

https://beta.documentcloud.org/documents/7244812-2016-Report-Office-of-Surface-Mining-Kayenta-Mine


whatever — they're all interconnected, because Earth is like
a human body, and we survive with all the hundreds of
bloodlines circulating through all of our body,” Masayesva
said. “Based on that disturbance of a huge amount of water
underground, which is highly pressurized, it affects the flow
of the blood, these springs.”

Masayesva also suspects the groundwater drawdown has
had an effect in increasing the concentration of toxic arsenic
in the drinking water in Hopi communities. The water in
portions of the reservation contains levels of naturally
occurring arsenic exceeding the federal drinking water limit,
but Masayesva said no study has been done examining how
the pumping might have affected arsenic levels. 

At the end of 2005, Peabody reduced its groundwater
pumping by about 70% when it shut down the coal-slurry
pipeline. According to USGS data, that reduced the total
amount of groundwater pumped in the Black Mesa area by
about 44% in subsequent years.

With less pumping occurring, water levels in some wells —
even miles away — have stabilized and slowly begun to rise.

The sun sets on the Hopi Reservation. Years of drought worsened by rising temperatures

have dried the landscape, and some of the natural springs have been drying up.

David Wallace/The Republic

https://pubs.usgs.gov/of/2018/1193/ofr20181193.pdf


* * * 

Masayesva said one important chapter remains in his fight
“before we shut the books” on Black Mesa: the reclamation
process to restore the lands and waters after the mining.

To understand the disagreements over mine cleanup, it helps
to know that Masayesva and other Hopi people have long
accused the federal Office of Surface Mining Reclamation
and Enforcement, or OSM, of failing in its regulatory
responsibilities.

“OSM, the regulatory agency, treats Peabody like a special
customer,” Masayesva said. “They do everything according
to what Peabody wants.”

Together with former Hopi Chairman Benjamin Nuvamsa,
Masayesva wrote to the agency in June to demand action,
saying Peabody has “effectively ignored” its reclamation
obligations at Kayenta Mine and Black Mesa Mine.

Rep. Raúl Grijalva, chairman of the House Natural Resources
Committee, raised similar concerns with OSM, saying in a
letter that “Peabody is seeking to conduct reclamation more
slowly, and the public has been nearly shut out of the
process.”

Lanny Erdos, then the agency’s deputy director, said in his

https://www.documentcloud.org/documents/7230258-Final-Letter-to-OSMRE-From-Ben-N-and-Vernon-M.html
https://www.documentcloud.org/documents/7244674-2020-7-21-Grijalva-Letter-to-OSM.html
https://www.documentcloud.org/documents/7244675-2020-9-21-OSM-letter-to-Grijalva.html


response that Peabody is “in compliance” with its current
five-year plan and that his agency continues to “review and
process all proposed permit revisions.”

The two former Hopi chairmen made their argument in an
Oct. 6 article in the Navajo-Hopi Observer, saying
the agency “has failed to come close to meeting its
obligation to ensure reclamation of either mine.”

A flower clings to life in a garden next to Lemeva Spring near the village of Mishongnovi on
the Hopi Reservation. Hotter temperatures linked to climate change are intensifying
droughts in the region.

David Wallace/The Republic

They said the agency has a duty to ensure that waters
damaged by mining, including groundwater and springs, are
restored. The reclamation plans for the mines, however, do
not include any plan to replenish the groundwater that was
extracted.

“When the deal to begin coal mining on Black Mesa was
crafted in the 1960s, officials assured us we would gain
enormous wealth,” Nuvamsa and Masayesva wrote. “Now,
after a half century of providing cheap coal and water to
power growth and prosperity in places like Phoenix, Los
Angeles and Las Vegas, we can see the emptiness of that
promise.”

They recalled how the attorney Boyden had convinced Hopi
leaders to sign the original coal deal through deception. And

https://www.documentcloud.org/documents/7244675-2020-9-21-OSM-letter-to-Grijalva.html
https://www.nhonews.com/news/2020/oct/06/guest-column-former-hopi-chairmen-call-officials-e/
https://www.azcentral.com/story/money/business/energy/2019/10/16/navajo-generating-station-how-cleanup-coal-mine-plant-happen/2014244001/


they pointed out that decades later, many Hopi people
haven’t seen financial benefits and still live in poverty, many
without electricity or running water.

“Unless we act now, by demanding a significant revision to
Peabody’s permit, the spoils of over 50 years of mining will
remain a mess,” they wrote, urging the tribe’s leaders to
demand that Peabody be held accountable.

When asked about those concerns, Peabody responded that
the reclamation process is on track.

“We are engaged in monitoring and compliance work at
Kayenta as we work toward final reclamation, which we
expect to be a multiyear process,” Weiler said.

For decades, the coal industry brought revenues and jobs to
the Hopi and the Navajo. With the end of mining, those
economic benefits are drying up.

The utility Arizona Public Service recently proposed a "Just
Energy Transition" plan that would provide $144 million to
help the Navajo Nation, the Hopi Tribe and the Joseph City
area transition their economies away from coal to new
industries. The proposal includes $3.7 million for the Hopi
Tribe over the next five years.

Daniel Higgins, environmental scientist

https://www.azcentral.com/story/money/business/energy/2020/11/06/arizona-public-service-co-offering-144-million-tribes-coal-country/6180829002/


They pumped far more groundwater
than they said they were ever going to.
Water level decline at distant wells is
greater than they said it was going to
be.

As for the tribe's water supplies, federal regulators have
sided with the company in finding no red flags. In a June
report, the Office of Surface Mining analyzed data from wells
and a groundwater flow model to assess whether there has
been “material damage to the hydrologic balance outside the
permit area.” The agency concluded that material damage to
the aquifer “has not occurred.”

Nuvamsa strongly disagreed with that conclusion. For one
thing, he said, the N Aquifer holds “Ice Age water” that will

https://www.documentcloud.org/documents/7244676-2020-6-Office-of-Surface-Mining-Navajo-Aquifer.html


take hundreds of years to recharge.

“That’s why I think that there is material damage, significant
damage to the water table, for not only Hopi but Navajo
communities as well,” Nuvamsa said. “It has a direct impact
on our springs.”

At one spring, which Nuvamsa believes is fed by the
Dakota Aquifer, people from his village, Shungopavi,
occasionally gather for ceremonies.

Over the past several years, with the spring mostly dry,
they’ve resorted to hauling water to the spring in tanks
mounted on trucks. Before the ceremonies, they’ve let the
water run from the tanks into the spring.

“We’ve had those springs for, like, forever. And then to have
to do that, it’s not good,” Nuvamsa said. “That is so painful
and sad.”

Masayesva said he doesn’t trust OSM’s conclusions and
wants independent scientists to take a deeper look.

Environmental scientist Daniel Higgins, in research since the
mid-2000s, has found that Peabody’s mining operations
have consumed more groundwater and caused a greater
decline in the aquifer than the company had stated in its
initial plans. He submitted his research findings in comments
to government regulators in 2011.

https://www.documentcloud.org/documents/7244789-2011-Report-by-Daniel-Higgins-Comments-on.html


“They pumped far more groundwater than they said they
were ever going to," Higgins said in an interview. “Water level
decline at distant wells is greater than they said it was going
to be.” 

In its reports, Higgins noted, Peabody said the drawdown of
groundwater wouldn’t have significant impacts in areas
around the Hopi villages. But Higgins said the data indicates
otherwise.

He pointed to USGS data for wells in the village of
Kykotsmovi and Keams Canyon, where over the past several
years water levels have begun to rise after decades of
steady declines — indicating the drop-off of mine-related
pumping has eased the pressures, even on wells located
nearly 40 miles away.

Higgins works as a water management consultant and leads
a nonprofit group called Resilience Outreach. He has
criticized OSM’s approach, saying the agency has repeatedly
weakened its own regulatory thresholds.

“There’s a clear pattern of regulatory decision-making that
has served to ensure that mining continues without
interruption rather than prioritizing the protection of the Hopi
Tribe and Navajo Nation’s water resources," Higgins said.
"They keep moving the goalposts."

https://az.water.usgs.gov/projects/BlackMesaMonitoringIMap/imap.html
https://www.documentcloud.org/documents/7275739-Presentation-by-Daniel-Higgins-Black-Mesa-Case.html


For example, in 1989 OSM established damage thresholds
for protecting groundwater, springs and streams, Higgins
said, but later changed the thresholds three times.

OSM didn't respond to emails requesting comments.

Higgins said the agency has relied heavily on a groundwater
model designed by Peabody’s consultants.

He said there hasn't been enough monitoring of springs, and
without measurements of flows over time, the potential
effects of the groundwater drawdown on many
springs haven't been tracked.  

Colleen Seletstewa picks fresh wild mint beside a natural spring in Keams Canyon on the

Hopi Reservation on Sept. 10, 2020.

David Wallace/The Republic

* * *

Dennis said he believes multiple factors are affecting the
springs, including global warming, pumping for the coal
industry and pumping from other wells.

He has spoken out against Peabody’s use of the aquifer and
has criticized what he calls unfair government decisions
related to the mining operation.

Several years ago, he traveled to the company’s



headquarters in St. Louis to try to speak with
representatives, “but they wouldn’t talk to us.”

To collect his thoughts, Dennis jotted down a few
paragraphs with pencil and paper, then read them aloud to
me.

“As Peabody pumped great amounts of pristine water from
the N Aquifer, untold damages were being created. Many
springs have gone dry,” Dennis said. “It saddens me and
many other Hopi religious people that our springs are not
healthy. There are springs with great religious significance.
What will the people do when they are dry? I feel that now
comes a time when we have to find a solution.”

Colleen Seletstewa washes her face at her home in Mishongnovi on the Hopi Reservation
on Sept. 10, 2020.

David Wallace/The Republic

When Dennis was a boy, he went with his mother to a spring
where they filled metal cans. They loaded the water onto a
burro and brought it home.

Dennis and his family still don’t have running water in their
village, so they collect water at a windmill. They fill plastic
jugs at the spigot and load them into their car.

The tribal government, using federal funds, has plans to
build a pipeline and other infrastructure to expand water
access on the reservation.



Dennis said he’d like to see more water collection points built
so people could fill up closer to home.

Some Hopi talk about how years of water extraction helped
light up cities and sent water flowing to make the desert
bloom. They say when they visit Phoenix and see swimming
pools and lush golf courses, they think about how the Hopi
have paid dearly for that bounty with their own water, leaving
their lands with less.

Among some Hopi, there is a sense that a precious resource
has been taken away and that they deserve to regain some
of what they’ve lost.

“I know that we were really unjustly done,” Dennis said.

He said he hopes to see the injustices addressed one day.
And he offered a hypothetical idea: What if people in
Arizona’s cities could choose to donate an extra few cents
on their utility bills to help the Hopi?

“It’s time for somebody to pay a little bit back to help out the
people back here,” Dennis said.

He said he also thinks the Hopi Tribe should gain access to
more water. If the tribe could tap into the Colorado River, for
example, infrastructure could be built to use the water to
replenish the N Aquifer.



The Hopi are also concerned about the effects of
groundwater pumping on springs that emerge from deep
aquifers and gush out of the canyon walls along the Little
Colorado River. Some of their most sacred places lie along
the river, including Siipa’pu (also called Siipa’puni), a revered
site with a flowing spring that the Hopi consider their place
of emergence into this world.

Dennis and other Hopi have seen the flow of the Little
Colorado River diminish, and they worry that pumping by
landowners around the area is affecting springs along the
river.

Long ago, the Hopi ranged widely across the Southwest.
They left petroglyphs and pictographs on rocks telling of
events in their history, how they lived and what they valued.
In these images, they spoke of deities, clouds, animals,
plants, water and springs, among other things.

"Water is Life" is painted on a roadside wall over a culvert on Second Mesa on the Hopi
Reservation.

David Wallace/The Republic

Hopis say their ancient ancestors traveled on migrations as
clans before settling on the mesas.

They say the Hisat’sinom, or the ancient ones, included the
Ancestral Puebloans, who centuries ago built cliffside
dwellings in Chaco Canyon, Mesa Verde and Canyon de

https://www.hopi-nsn.gov/wp-content/uploads/2017/09/9-19-2017-Vol.25-No.18.pdf
http://www.onthecolorado.com/articles.cfm?mode=detail&id=1473190002382


Chelly, and who left these villages by about 1300 following
severe decades-long droughts.

When their reservation was established by the U.S.
government in 1882, the Hopi ended up with only a small
portion of their traditional lands, cut off from streams and
rivers where their ancestors had roamed for millennia.

Leaders of the Hopi Tribe have been trying for years to
clarify their rights to water from the Little Colorado. This
year, the tribe’s leaders returned to court in a case that will
determine their rights to water in the Little Colorado River
basin.

Securing additional water will be critical given the stresses
on groundwater and the shift to a hotter, drier climate, said
Jarrett Calnimptewa, manager of the tribe’s Water Resources
Program.

“If climate change is still going to continue the way it is,
where we're not getting the rainfall for recharging the N
Aquifer, we have to look for other sources of water,”
Calnimptewa said. “And that would have to come from
sources outside of the reservation.”

* * *

The Hopi have traditionally collected water not only from

https://grcahistory.org/sites/beyond-park-boundaries/hopi-reservation/


springs but also from cisterns carved into sandstone on the
tops of the mesas.

Long ago, people hollowed out depressions and holes in the
solid rock, creating storage spaces for rainwater. They used
the natural contours of the rock, selecting a low point and
carving out a symmetrical chamber beneath a gaping hole.

On the sloping ground around each cistern, they used cracks
in the rock to capture rivulets and carved channels to carry
runoff from rain and melting snow, sending the water
trickling through the opening into the chamber.

Bertram Tsavadawa demonstrates how water was collected from a cistern carved into the
sandstone near the village of Oraibi on the Hopi Reservation.

David Wallace/The Republic

Beside the centuries-old village of Oraibi, these cisterns
remain, obscured in brush. They now sit empty.

Beatrice Norton, who is 69, said she remembers that during
her childhood the cisterns had plenty of water. People would
lower a bucket on a rope, scoop up the water and fill jugs.

Norton followed her grandmother, who used metal milk cans
and wheeled them home in a wooden wagon.

“Sometimes they would really fill up because rainfall was
plentiful a long time ago,” Norton said. “But now, it hardly
ever rains.”



Visiting her clan’s cistern, she leaned over the opening — a
square shaft with rounded corners — and peered into the
darkness. At the muddy bottom, about 10 feet down, three
snakes sat tangled and motionless, unable to escape.

The last time she collected water here was more than a
decade ago, she said.

“I feel sad when I come here, to see the way it is,” Norton
said.

Most of the time, the cistern lies covered with an old box
spring to prevent animals from falling in.

When she was growing up, people from the village would
clean out the cisterns once a year. They would pull shrubs
from the cracks to help the waters run. They would lay down
prayer feathers.

Norton, who serves as chairperson of her village board, said
she wants to maintain these traditions.

“We can clean it out,” she said, “and then the men folks will
make a prayer feather.”

Just like those cisterns were once full to the brim, Dennis
said he remembers a deep pool at the bottom of Toreva
Spring.



“When we had our ceremony, we’d sit in there. And your legs
would be in the water,” Dennis said.

Hopi people gather for a flute ceremony at Toreva Spring in Mishongnovi on the Hopi
Reservation in 1905.

Edward S. Curtis/Library of Congress

A glimpse of that wetter past was captured in 1905, when
photographer Edward S. Curtis made an image of people
gathered at the spring for a ceremony, some sitting on a
ledge, reflected in the wide pool.

Now those days seem as distant as the history of the old
stone schoolhouse next to the spring, which has been
closed and empty for decades. The school once had a pump
that sent spring water to its faucets.

“That was how much water there used to be here, a lot,”
Dennis said. “Now everything is drying up.”

He offered to show us another spring and we drove to
Keams Canyon.

At the end of a dirt road, the desert brush turned to thick
vegetation. Reeds sprouted from a pond, fed by a stream.

A spring flowed from underneath a rock face, forming a
swirling puddle where bees hovered.

“This whole area has good water,” Dennis said. He picked



some mint and smelled the fragrance.

His wife, Colleen Seletstewa, gathered a handful of mint. She
also picked cattails, saying the plant is hard to find and she
needs it for ceremonies.

“Wow, and they are big!” she exclaimed.

Dennis walked on past the cattails, around the pond.

“I like how the water runs down and it trickles down and it
feeds everything down along the way,” Dennis said. “It gives
us hope. It gives us inspiration to keep our religion going, not
to give up.”

When he was younger, he said, water sources around his
village teemed with life like this.

“There’s not too many healthy springs anymore,” he said. “A
lot of them are dry.”

Sometimes, Dennis goes to visit springs that have dried up.
He finds the spaces in the rocks where water once ran. He
still has hope that the springs may come back.

Ian James is a reporter with The Arizona Republic who
focuses on climate change, water and the environment in
the Southwest. Send him story tips, comments and
questions at ian.james@arizonarepublic.com and follow him
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on Twitter at @ByIanJames.
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