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Damage to Glen Canyon Dam reveals
vulnerabilities of Colorado River system

Recently discovered issues could
affect how Uy pper Basin states
deliver water to Lower Basin states.

By ANASTASIA HUFHAM

Glen Canyon Dam, which creates the sec-

ond-largest reservoir in the U.S.. enables
the distribution of Colorado River water
throughout the West and generates power
for seven states.
Ttalso has a phimbing problem
Pederal officials recently identified dam-
age within Glen Canyon Dam. which creates
Lake Powell on the Arizona-Utah border. Ac
cording to the Burean of Reclamation, a fed-
eral agency that owns and operates dams
across the country, four 8-foot-wide steel
i r outlet works have suf
1 process that can

pipes
fered from 2
erode and thin pipes

The river outlet works were originally
intended to release water from Lake Pow-
ell when the reservoir was flooding, which
hasn't happened since 1

Lake Powell hit a record-Jow elevation in
Feb. 2023, but after a record-setting winter
later that yex reservoir has rebound

i1 less than a third of the
onditions and overuse per

ed — though it
way full. If dry
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only means of delivering water to Arizona
Nevada and California — the Lower Colo

River Basin states. That key elevation is the
minimum clevation for hydropower produc
tion at the dam. also called “minimum power
pool.” and lies below the usual release pipes.

Due to the da e in the river outlet
works, the pipes can’t handle high water
flows, meaning that Reclamation must send
less water downst: n through the pipes at
low reservoir ele T

Powell  Colora
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water to the Lower

sic plumbing inide.Glen Can
yon Dam is the most urgent water problem
facing the 40 million people of the Colorado
River Basin.” said Zach Frankel, exceutive di-
rector of the nonprofit Utah Rivers Council

The reservoir and the dam operations ar
entyet in dire straits Hnl‘m ation projec
tions forec La dip be-

low 8,490 126, and the
w methods to de-
xlrhmnw. am at clevations below

minimum power pool
The thinning of Glen Ca

Dam’s riv-
ater delivery
\ ations reveal lon
ger-term ]vrnt lems and the need for perma
nent solutions,
Accarding to Amy H
torof the Colo
cavitation i

executive direc-
Authority of Utah,
nyon Dam exposes
gement throughout the
whole Colorado River Basin, compounded
by higher temperatures and declining flows
“We need to look back and realize how we
got here, which is because use has exceed-
ailable supply in this basin.” she
wikd get that under control. that
would go a long way.™

flows into the Colorado
Iy pooling behind Glen Can
¢ Powell. Recl n re
ater downstream through the Grand
Canyon to Lake Mead
When e Powell is at full

ity, Glen
5 million

acre-feet of water. One acre-foot of water can
sustain two households for one vear.
But the reservoir's elevations have taken
a nosedive in the
2% full, or 3,559 feet above sea level.
ion reports that the agency can
ally” release water from Glen Can-
Dam through the river outlet works
+ t0 3,370 feet, an elevation referred to
s “dead pool ™ At that elevation, 120 feet be-
low the critical hydropower-producing eleva-
t 3.490 fect. water can no longer flow
through the dam with gravity
The damage found at Glen Canyon Dam,
rted by the Arizona Daily Star, is
anging into water vapor bub-
bles and then hack to liquid, a process called
cavitation that occurs when water travels
at high velocities. The bub-
nst the river outlet works
sures that have eroded the

mined that the agency can only safely send
water through the river outlet works at 24
feet above dead pool

"hat means that the elevation at which
the Upper Basin states breach their obliga
tion to send water to the Lower Basin states
could happen sooner. “Once the water level
nl’np\ sw the hydropower intake.” F
starts ticking on the
1 rvpm Basin violating its water delivery.”

KEEPING POWER FLOWING

Reclamation says that it's considering a “a
major overhaul or replacement ” of the four
steel pipes in the river outlet works to ensure
water delivery if water can't be released any
other ccording to a 2023 special in
spection.

That kind of enginecring takes time md
money. In the meantime
ports that its priority is maintaining Lake
Powell's elevation above minimum power
pool. Achieving that goal could affect each

Reclamation could direct the Upper Basinto
release water from its upstream reservoirs
— like Flaming Gorge in Wyoming and Blue
Mesa in Colorado — to share up Luke Pow-
ell. That last happened in May 2022, when
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Top and sbove, an aerial view of the Glen Canyon Dam at Lake Powell on April 14, 2022

Reclamation released 500,000 acre-feet of
water from Flaming Gorge to boost Lake
Powell. Colorado, New Mexico, Utah and
Wyoming might also need to reduce use so
more water can reach the reservoir.

In an email, Reclamation said that current
agreements dictate that the agency should
not consider those releases until Lake Pow-
€ll's elevation drops below 3,525 feet above
sealevel.

The Lower Basin states might also have to
work with less water if Lake Powell contin-
ues to shrink. Keeping more water behind

Glen Canyon Dam could mean that Recla-
mation would release less water dow:
forcing Arizona, Nevada and California to
reduce use.

As far as engineering solutions go, envi-
ronmentalists advocate for the construc-
tion of bypass tubes, which are tunnels
around the dam to let water out if Lake
Powell's elevations sink below the river
outlet works.

“It's not if, but when,” said Frankel, with
the Utah Rivers Council. “The likelihood
that Lake Powell reaches dead pool is all but
guaranteed. Implementing bypass tubes at
riverbed level doesn't mean you're never go-
ing to be able to raise :ho reservoir again. It

Beyond water delivery, eight E\-nemtm
within the 710-foot dam produce about:

Tion kilowatt-hours n()n'dmz-k-nrmyua
year, distributed to Arizona, Colorado, Ne-
braska, Nevada, New Mexico, Utah and Wy-
oming. The average home uses 10,000 kilo-
watt-hours each year.

Reclamation wrote in an email that the
agency is considering other engineering solo-
lhnmdmmgamnmmmmnmdﬂr
ing on the river outlet works for water deliv-
erylong-term.

The Colorado River has been overused
and drought-ridden for years. The seven
states that rely on the river are in the midst
o‘mpmtxm to decide how to operate the
river and its reservoirs after 2026, when car-
rent agreements expire, a process that will
impact the 40 million Americans and 30 Na-
tz\'eAmenc:n tribes who depend on the wa-

'nmrhmnsuc given declining flows
and overuse: which states should have to cut
their water use — and by how much?

The damage to Glen Canyon Dam could
impact those discussions.

“Tdo think there will be an intersect be-
‘tween our post-2026 discussions and this is-
sue,” said Haas, with the Colorado River Au-
thority of Utah.

’l"hrfnu)n plumbing within Glen Canyon
Dam Lsxqgmfnm problem. But for Haas,
this recent discovery implicates the la
crisis behind the medhshr(-&n‘mm:;-
tion and engineering fives.

“We have an imbalance between supply
und demand,” she suid. . “H we were to oper-
ate thcwnandlfhmﬂ; wewouldn't be in
this situation ™

By aperating the system dil , Haas
pointed !onl\"mgﬂnthcmmd
wmw-ilﬂkmﬂ!w%m
— the river itself and its reservoirs — rather
than forecasts.

Bnrht)wl)mwrnndlmlmmm
nize that need. Both basins submitted com-
peting post-2026 proposals to Reclamation
in March, diverging on who should bear the
brunt of water cuts if Luke Powel] and Lake
Mead continve to shrink.

Reclamation has sk received peopos
als from environmental | nonprofits and
demics. The agency hlsl’qmmodghu!h
plans, nmmgtocamplﬂe a draft environ-
mental impact statement for post-2026 op-
erations by the end of 2024

"I‘olheemndr-eammglndmk
igation strategies are developed, they will be
reflected in the Post-: -2026 Frocess as appro-
pristr” Reclamation wrote in an email sbout
salutions to the damaged river outlet works
in Glen Canyon Dam.

“Getting the system in balance post-2026
is going 10 go a long way 1o

Powell lMthMcndrkvﬂmliw;fzdoh
right” Haas said
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