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Seen from a distance, the tightly bunched adobe and sand-

stone homes of the Hopi pueblos look more like natural

rock formations than like dwellings,

barely distinguishable from the

rugged ochre cliffs on which they

perch. The pueblos lie on the south-

ern edge of Black Mesa, a forma-

tion that sprawls across more than

5,000 square miles of northeast-

ern Arizona. On relief maps, the

mesa resembles a giant hand, with steep, rocky

fingers stretching to the southwest. In this harsh,

nearly treeless land, not a single permanent river

or stream flows; no lakes reflect the oceanic desert sky.

Yet the Hopi have farmed this parched earth for centuries.

One of their villages, Oraibi, is

the oldest continuously inhabited

site in North America, occupied

since 900 A.D. 

Even though the Hopi have largely

adopted a modern cash economy,

nearly every family still farms at

least part time. At this time of year—

late spring—they are planting corn, melons, beans,

and squash, just as they have for more than a

thousand springtimes. In a region that sees less

Hopis have grown crops

on parched Black Mesa

for centuries. Howard

Dennis, a Hopi chief, wa-

ters corn and pepper

plants in his garden.

The Hopi have sold their coal
and their water to the Peabody

company for decades.The money
keeps flowing, but now their

springs are running dry.
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Like many other Hopis,

12-year-old Kerri

Uqualla must fetch her

water from  sparse

sources.

 



than 12 inches of rain a year, the Hopi long ago perfected a unique
form of agriculture called dry farming. They seldom irrigate their
crops, but sow seeds near gullies and dry washes that flood during
the late-summer rainy season. They disperse
their fields to take advantage of any scat-
tered rainfall, so if one crop withers, another
may survive.While the Hopi occasionally use
tractors to plow, they tend and harvest their
crops entirely by hand.

But even with the summer rains and the
meticulous care of their fields, the Hopi’s en-
during presence in this land of mesas and sere
plains would have been impossible had it not
been for a secret they learned long ago. Hid-
den deep beneath the desert’s rocky, scrubby
surface are enormous reservoirs of water,much
of it trapped in porous sandstone since the
last ice age. These aquifers feed springs that
seep from rock faces and bubble up from
the desert floor. Without the springs there
would be no Hopi; every village is built around one. To the tribe they
are sacred, the setting for ancient rituals mostly closed to outsiders.

But now many of the springs and washes are drying up, and crops

are wilting. And since one-quarter of the homes on the reservation
lack running water, the failure of the springs means that many Hopi
must drive their pickups to distant water stations to fill their five-gal-

lon buckets. An outsider unfamiliar with the
convoluted history here might attribute all this
to the drought that has gripped the region for
years. But the Hopi blame a new resident on
Black Mesa, one with a seemingly unquench-
able thirst for the tribe’s sole source of drink-
ing water.

Thirty-eight years ago, the Hopi—and the
neighboring Navajo tribe—struck a Faustian
bargain with the world’s biggest privately owned
coal mining company, Peabody Energy. In ex-
change for desperately needed jobs and rev-
enue, the tribes allowed Peabody to mine Black
Mesa’s rich coal deposits. The same agreement
let Peabody pump from an aquifer that sup-
plies drinking water for the approximately 10,000
Hopi and several thousand Navajo who live on

Black Mesa. The aquifer’s water is so pure that it needs no treatment
before drinking. With severe water shortages looming over the en-
tire Southwest,both tribes are now demanding that Peabody stop us-
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ing the aquifer by the end of 2005. But Peabody says if the water is
shut off, it may be forced to close one of its two mines on Black Mesa,
a move that would eviscerate the tribes’ fragile economies. Roughly
60 percent of the Hopi tribal government’s annual budget, and 25
percent of that of the Navajos, comes from payments Peabody makes
for the coal and water.

“It has been estimated that the value of the Black Mesa mines to
the two tribes is in the neighborhood of $85 million a year,” says
Harris Sherman, an Anglo at-
torney for the Hopi tribe.
“That’s in the form of royal-
ties, taxes, employment bene-
fits, and secondary economic
spin-offs. So when you’re deal-
ing with two of the poorest
groups in the country, the clo-
sure of the mine would have
a devastating impact.”

Peabody runs two mines on
the mesa—called the Kayenta
and the Black Mesa.Combined,
they are the largest strip-min-
ing operation in the nation,
and they lie entirely on Hopi
and Navajo land. Earthmov-
ing machines as big as build-
ings tear off football-field-size
swaths of the desert’s surface
at one swipe. Mine workers,
most of them Navajos earning
good wages, dynamite the ex-
posed seams into chunks small
enough to be transported.
Peabody ships coal from the
Kayenta mine to a power plant
on the Navajo reservation via
an old rail line that was built
before Peabody came to the
mesa. The coal from the Black
Mesa mine—the one Peabody
is threatening to close—goes
to the Mohave Generating Sta-
tion in Laughlin, Nevada,
owned by Southern Califor-
nia Edison and a consortium
of four other utilities. There is
no railroad to that plant, and
Peabody saved substantial
sums by not building one. The company found a far cheaper way to
move the coal.

Every day, Peabody taps about three million gallons of water from
the 3,000-foot-deep Navajo, or N, aquifer and mixes it with crushed
coal to form a slurry. It pumps this mixture west through a 273-mile-
long underground pipeline to the Mohave plant, where the coal is
separated from the slurry and dried; the residual water is then chan-
neled to the plant’s boilers. The Black Mesa slurry line is the only one
in the country and one of the few in the world. The technology has
been almost universally rejected as grossly inefficient.

“It’s just an epic waste of water to use 1.2 or 1.4 billion gallons of
pristine drinking water annually to slurry coal in one of the most arid
regions of the United States, a place that doesn’t have enough drink-
ing water for the people who live there,”says David Beckman,a lawyer
with the Natural Resources Defense Council (NRDC) who has worked
closely with the Hopi for several years.

Can the Hopi and Navajo find some way to secure their water for
the future without simultaneously ruining their economies? Unfor-

tunately, they don’t have much
leverage. The Black Mesa and
Kayenta coal represents only
about 6 percent of the total that
Peabody takes from its world-
wide mining operations. Still,
there may yet be a solution to
the impasse. At the very least,
Peabody could stop pumping
from the N aquifer and switch
to another aquifer on Black
Mesa with lower water quality.
But historically, negotiations
have been contentious; the tribes
are wary,with bitter memories
dating to their first negotiations
with Peabody 38 years ago.And
though the issues may be par-
ticularly stark here—the desert
light casts everything in sharp
relief—the same sorts of trade-
offs confront us all.

Vernon Masayesva
was the chair-
man of the Hopi
tribe from 1990

through 1994. He lives in the
oldest house in the village of
Kykotsmovi,a name that means
earth-mound ruins, for the re-
mains of an ancient village that
once stood here. He is a trim,
handsome man with thick black
hair. He is wearing jeans and a

T-shirt printed with a quote from Mahatma Gandhi: First they ig-
nore you.Then they laugh at you.Then they fight you.Then you win.

Sitting in his cool, quiet living room, he nods toward the exposed
ponderosa pine beams that span the ceiling of the house. The
beams were salvaged, he says, from a church burned by the Hopi
when they rebelled against their Spanish overlords in 1680. Problems
with obtrusive outsiders are nothing new for the Hopi.

Masayesva, now the leader of the Black Mesa Trust, a nonprofit
group he founded in 1998 to lead the struggle against Peabody, has
seen the company’s massive mines only once, from the air. But since
Peabody’s arrival, there has never been a time when he—or any other
Hopi—wasn’t affected by their presence. When he was a high
school student in the late 1960s, he would sit in the evenings under
an old cottonwood tree, listening to the elders in his village talk about
coal and water, and about a man named John Sterling Boyden.
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Ceremonial springs such as this one in

Mishongnovi Village have dried up in

recent years. Hopis blame Peabody’s

prodigious use of Black Mesa’s aquifer.



Boyden was a powerful figure in southwestern politics and society
for decades.He was a bishop in the Mormon Church and a tenacious,
skilled trial lawyer.He also represented the Hopi.The tribe, it seemed,
couldn’t have wished for a more potent ally. For years Boyden had
been trying to persuade the Hopi to open their land to mining in-
terests. Traditionalists in the tribe rejected the idea out of hand. One
of them,Thomas Banyacya, said,“You will make us a landless,home-
less people. This is the only land we have.” Not to be rebuffed, Boy-
den helped assemble a tribal
council more sympathetic to
his own views. On May 16,
1966,Boyden presented it with
a lease proposal he had pre-
pared for the council members
to sign. According to Charles
Wilkinson, a professor of law
at the University of Colorado
who has studied Boyden’s ca-
reer, Boyden failed to tell the
council that Peabody would be
operating the largest strip mines
in the country on their land.
Moreover,he said little or noth-
ing about the huge quantities
of water the company would
need.

Boyden also neglected to tell
the tribe that its coal would be
fueling the development boom
in the Southwest. With cities
like Phoenix and Las Vegas then
on the brink of explosive
growth, the tribe could have ex-
erted enormous leverage to ex-
tract the best possible price for
its coal and water. Instead,Boy-
den’s agreement sold the tribe’s
coal and water rights for ab-
surdly low prices. At a time
when the going royalty for coal
mined from public land was
$1.50 a ton, the Hopi and the
Navajo split a royalty of 30 cents
a ton. The water deal was
worse—if there even was a deal.
Masayesva says there is no ev-
idence that anyone from the
tribe signed a lease that gave Peabody access to the reservation’s
aquifers.

“There is no record,” says Masayesva. “We hired a law firm to in-
vestigate. They couldn’t find any record where the tribe ever approved
a sale of that water.”

Masayesva, who has examined the 1966 lease, says that it contains
a handwritten section—added without the knowledge of anyone on
the tribal council—specifying how much the Hopi would receive for
their water. For every acre-foot of water pumped from the aquifer
(an acre-foot is the amount of water that would cover an acre to a
depth of one foot), Peabody was to pay $1.67. In the arid Southwest,

water from the N aquifer should have commanded $30 to $50 per
acre-foot.

Why did Boyden fail to protect the interests of his impoverished
clients, who even today suffer an unemployment rate that hovers
around 50 percent?  The mystery wasn’t solved until many years af-
ter Boyden’s death in 1980.One of Wilkinson’s research assistants un-
covered a startling fact while studying a collection of Boyden’s papers
in 1992: Boyden secretly worked for Peabody at the same time he was

representing the Hopi. Billing
records and correspondence
with Peabody executives show
that Boyden’s association with
the company lasted from 1964
through 1971. Boyden’s chief
concern during those years was
not the welfare of the Hopi but
the development of the South-
west, which would have been
impossible without access to
the coal and water of two of
the poorest groups in the na-
tion.

“The Hopi could nullify the
lease with Peabody tomor-
row on the basis of that con-
flict of interest,”says Masayesva.
But he says the tribe is reluc-
tant to attack a man whom
many still regard as a benefac-
tor. “They say, ‘He was a nice
guy.He was good to us.He was
a decent person.’ There is no
one over here saying that the
son of a gun sold us down the
river—let’s go after it, let’s nul-
lify the agreement with
Peabody. You don’t hear any
talk like that.Maybe we’re now
snapping out of it a little bit,
especially those who, like my-
self, are not keeping quiet.”

Even before the Boyden
scandal surfaced, the Hopi and Navajo began to recognize the bla-
tant unfairness of their deal with Peabody. (To this day, the company
defends its dealings with Boyden: “The notion that deceased attor-
ney John Boyden was secretly involved in lease negotiations to ben-
efit Peabody’s interests is untrue and a tragic attempt at defaming a
dead and honorable man,” states Peabody spokesperson Beth Sut-
ton.) In 1987 the tribes renegotiated their lease with the company
and began receiving a fair royalty for their coal. The Hopi also held
out for the market price for their water. Instead of $1.67 for an acre-
foot, they began collecting $300 an acre-foot. The new arrangement
didn’t provide any remedy for the many additional millions the tribes
should have been paid for the previous 20 years,but it helped assuage
some of their anger, and the money has helped pay for improved
schools, health care, and other social services (though poverty is still
entrenched on the reservation).

“Everything was wrong with this from the very beginning,”Masayesva
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gae-covered water at the very bottom of a large circular depression
ringed with rocks. Much the same thing can be seen in any of the
Hopi villages or on the Navajo portion of the mesa to the north,
says Masayesva. The springs are low or dry everywhere, he says. And
he and many other residents on Black Mesa are convinced that

Peabody’s use of the N aquifer’s water for the
coal slurry is the main cause.

“I recall the land was plentiful with vegeta-
tion and there were natural springs in various
areas near Peabody,”says Mary Gilmore,a Navajo
woman who testified at a public hearing in 1989.
“Now the land is dry. . . . Other natural springs,
close to the mining area, are becoming dry and
the vegetation is…being destroyed.”

Beth Sutton of Peabody says the company is
trying to cooperate with the tribes.“We’re mov-
ing to look aggressively at alternatives,”she says,
“but our lease agreement gives us the right to
use this water. This is the most well-monitored
aquifer in the country,and study after study has
shown that we are not harming it.”

At least that is what some studies have shown,
including those funded by Peabody. Sutton declined to respond to
questions about government data that show plunging water levels in
Black Mesa’s wells.The company’s standard argument seems straight-
forward: It is extracting only a tiny portion of the aquifer’s water.Abe
Springer,a hydrogeologist at Northern Arizona University in Flagstaff,
says that the company is using the wrong criterion to judge the aquifer’s
health. More important than the total amount of water stored in
the aquifer, says Springer, is the amount of water that flows out to the

says. But he acknowledges that by 1987, the tribe should have known
better. “When we sold the water, we broke the covenant with our
ancestors. We sold something sacred.”

On a hot, windy morning in early June, during a drive to
visit a sacred spring at the vil-
lage of Mishongnovi,Masayesva
gestures out the window at some

of the tightly clustered stone homes. None of
them have running water, he says. Of the 12
Hopi villages that lie on or near Black Mesa,
only four have even rudimentary plumbing
to bring drinking water into homes. All the
others rely on communal wells or pump houses
to access their share of the N aquifer’s bounty.
Behind the pueblos,outhouses crowd the cliff
edges. Most residents collect their water in
five-gallon buckets, which weigh more than
40 pounds when full. The labor of hauling
those buckets naturally enforces a conserva-
tion ethic. Where the typical American uses
40 gallons of water daily, the Hopi average
falls below eight gallons.With about 10,000 Hopi living on the reser-
vation, that comes to 80,000 gallons, or less than 3 percent of what
Peabody pumps every day.

The spring at Mishongnovi is the site of the Hopi’s nine-day
Flute Ceremony, which takes place every two years and which only
Hopi can attend. It is held in August to encourage rain and healthy
crops of corn. (On alternate years, the Snake Ceremony is performed
instead.) But the spring is nearly dry, with just a small puddle of al-
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surface through the aquifer’s springs each year. Peabody may be re-
moving just a fraction of the aquifer’s stores, which have been esti-
mated to be 17 times greater than the volume of Lake Powell, but
there’s a real risk that the pumping might disrupt the outflow from
the aquifer. Peabody chose to ignore questions about Springer’s as-
sessment.

“It’s estimated that the natural discharge is 13,000 to 18,000 acre-
feet per year,”says Springer.“And Peabody pumps somewhere around
4,000 acre-feet per year. So if you look at it that way, it’s pretty sig-
nificant.” For thousands of years before Peabody began pumping,
rainfall slowly replenished the water flowing from the aquifer’s springs.
That is not the case now, in part due to the region’s current drought,
and no one knows how the additional losses from pumping will af-
fect the aquifer’s natural balance of discharge and replenishment.

Peabody’s mining also chokes off another source of water, says
Springer. The company has dug more than 200 shallow ponds, or
impoundments, to prevent the runoff of mining waste when it rains.
But the impoundments dam water that would otherwise flow into
the many washes that etch the Hopi and Navajo reservations. The
impoundments exacerbate the effect of the drought, says Springer,
and contribute to the lower water table and dry wells that are stran-
gling Black Mesa.

Other studies have found serious signs of trouble. In 2000, NRDC
published a lengthy assessment of the best available data on the aquifer.
Its report found that since Peabody began pumping 34 years ago,wa-
ter levels in some wells on Black Mesa have dropped by 100 feet,
and that the flow from most springs has decreased by more than 50
percent. While it’s difficult to gauge how much the drought has

contributed to the aquifer’s decline, these measurements exceed the
limits set by the Interior Department’s Office of Surface Mining Recla-
mation and Enforcement, which is responsible for overseeing tribal

water and mineral resources. (The office did not
respond to several requests for interviews.) David
Beckman, the NRDC lawyer, says the government
has failed to enforce its own regulations regarding
the responsible use of the aquifer, despite sub-
stantial evidence of damage.“To me these are sig-
nificant legal violations,”Beckman says,“and they
continue to this day.” A coalition of groups, in-
cluding NRDC and the Sierra Club,has threatened
to sue the Interior Department for its failure to act.

In 2002, Peabody applied to the Department of the Interior’s
Office of Surface Mining to extend its mining permit for Black
Mesa indefinitely and to increase the N aquifer pumping to
more than 5,000 acre-feet a year. Federal law required that all

concerned parties, in this case the Hopi and Navajo tribes, be given
time to comment on a new lease. Past renewals of the annual lease
had been routine. But this time the Black Mesa Trust was ready—
and Internet savvy. Its supporters sent the department hundreds of
pages of comments and more than 6,000 e-mails. The overwhelm-
ing response pressured Joe Shirley, the president of the Navajo Na-
tion, and Wayne Taylor, the Hopi chairman, both of whom had been
reluctant to risk the tribes’ mining revenues, to join with grassroots
activists in calling for an end to the pumping from N aquifer.Peabody
agreed to the demands, with one caveat: The company first had to
find an alternate source of water.
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FOR DECADES, THE PEABODY ENERGY COMPANY has used three million

gallons daily of pure spring water from the nation’s most drought-ridden re-

gion to make and pipe coal slurry several hundred miles away. Now the com-

pany is finally considering drawing the water it needs from the vast, more

brackish Coconino Aquifer, which underlies the Navajo reservation and ex-

tends north into Utah and and eastward into New Mexico. 



Because of Peabody’s willingness to consider a new supply of wa-
ter for the slurry line, the Office of Surface Mining for now is not
forcing the company to immediately end its use of the aquifer and
has put the company’s renewal application on hold.Peabody can con-
tinue to use the N aquifer pending the outcome of a lawsuit against
the Southern California Edison plant in Nevada. Initially, the case
had no connection to Peabody and the N aquifer. The Mohave
Generating Station is one of the worst polluters in the West, dump-
ing 40,000 tons of sulfur dioxide into the atmosphere each year and
fouling the air as far away as the Grand Canyon. In the late 1990s, the
Sierra Club and the National Parks Association sued Southern Cal-
ifornia Edison.
The federal gov-
ernment has or-
dered Edison to
retrofit the plant
with air pollution
controls by De-
cember 31,
2005—a date
that, by chance,
coincides with the deadline the
tribes have set for Peabody.

But before investing $1.1 billion
to renovate the plant and replace
the aging slurry pipeline, Edison
and its partners want to make sure
that Peabody will be able to con-
tinue to deliver low-cost coal. Edi-
son in fact wants Peabody to
increase its coal production,which
would require a 34 percent boost
in the amount of water used in
the slurry, which would mean
pumping more than 5,000 acre-
feet per year. Unless Peabody can
come up with an alternative to
the N aquifer, Edison says it will
be forced to shut down its plant,
which would also effectively end
Peabody’s pumping and mining
at Black Mesa, with ruinous eco-
nomic consequences for the Hopi
and Navajo.

To avoid that outcome, Peabody has agreed to consider using the
vast Coconino aquifer, which lies in a sandstone layer just above the
N aquifer. The Coconino’s brackish water is unsuitable for drink-
ing without treatment, and Peabody could have been using it all
along. But the company was concerned that dissolved solids in the
Coconino water might damage the pipeline. So Peabody cut costs
and used the N aquifer water, which didn’t require any purification.
The tribal governments see the Coconino aquifer as a viable solu-
tion, especially since the plan also calls for a new pipeline that would
be used to bring water to Hopi and Navajo families. But it’s unlikely
that the new pipeline from the Coconino aquifer will be ready be-
fore the 2005 deadline. One question now is whether the federal
government, in light of the economic risks to the tribes, will give
Edison more time to retrofit its plant. Hearings underway before

the California Public Utilities Commission should decide the Edi-
son case before the end of this year.

Since Edison may be forced to shut down the Mohave plant,
NRDC has encouraged the tribes to explore replacing it with a so-
phisticated coal gasification plant, which breaks down coal into
cleaner-burning carbon monoxide and hydrogen. The plant could
be built on either the Hopi or Navajo reservation, with federal funds
picking up as much as half the construction cost. Coal gasification
plants emit about 40 percent less carbon dioxide than do conven-
tional power plants and use TK percent less water. Under the NRDC
plan, the Hopi and Navajo could jointly own the plant, and Peabody

would continue to provide the
coal.

“The idea is that both tribes
would have some equity interest
in the plant,”says Beckman.“One
of the problems for the Hopi and
Navajo economies is that they
have not owned the means of pro-
duction. Other people are mak-
ing the retail dollar off the natural
resources on their land. We need
a win-win situation here that is
good for the environment but
also addresses the fact that a sig-
nificant portion of the Hopi and
Navajo economies are directly re-
lated to the Mohave plant. You
can’t close it and ignore the im-
pact on the tribe.”

It’s dark now, close to mid-
night. Thousands of stars
wheel slowly over
Kykotsmovi. Not far to the

north, miners even now are blast-
ing tons of coal from Black Mesa.
Before the sun rises, Peabody will
have pumped another several
hundred thousand gallons of wa-
ter from beneath the desert. The
future of the N aquifer remains
undecided, and with it the future

of the Hopi, whose past here is so long. The Hopi believe that when
they first came to these mesas untold years ago, the land was empty
save for one humble farmer, a man the Hopi call Massau. He taught
the Hopi how to survive here, says Masayesva, and he warned them
about dangers ahead.

“He said,‘There are others who are coming. It will be a very short
time before they arrive. They’re not going to ask; they’ll take. With
each step, they’ll say,“This is mine.”They have a disease called own-
ing. With every step they will claim the land. They’ll claim the wa-
ter, the air. They will think they are gods.’ This is what Massau
said. He said we will witness amazing things.

“Our ancestors asked him,‘How big is your land?’ He said, ‘This
is not my land. I only take care of it.’ Then he made a circle with
his hand to indicate the earth. ‘This is what I’m taking care of. I’m
not a god. I’m a farmer.’”
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