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In this issue of Hidden Passage, we present Glen Canyon Institute’s Fill Mead First 
plan to begin the transition to a more sustainable management system on the 
Colorado River, by saving significant amounts of water lost to seepage and taking 
large steps towards the restoration of Glen and Grand Canyons. The plan is 
buttressed by an important new hydrological study demonstrating that 
consolidating water storage in Lake Mead and keeping Lake Powell at its 
minimum active power pool elevation can save between 300,000 and 600,000 
acre-feet of water per year. 

Change is coming to the Colorado River, for better or worse, both due to climate 
change and to ever-increasing demands on an over-committed resource. It is past 
time for those who care about the river basin’s human and natural communities to 
begin making common sense but determined changes to the way the river is 
managed.

A study of water supply and demand in the Colorado River Basin released 
last December by the Bureau of Reclamation confirms what everyone already 
knew: we are sucking more water out of the river than nature is putting in. 

Since the late 1990’s, water users in the seven Basin states and Mexico have 
been withdrawing about a million acre-feet more than rain and snowmelt 
provide. Like draining a savings account, this has been done by drawing down 
Lakes Powell and Mead, giant reservoirs that took over 20 years to fill, when 
population and water demand were far less than they are today. 

According to the Bureau, users’ plans for yet more pipelines combined with 
the effects of global warming, which is steadily reducing the rain and snow 
falling in the basin, will push the annual deficit to from 3.2 to 8 million acre-
feet by 2060. This is a cataclysmic shortfall considering that, from 1981 to 2010 
the river has delivered just 10.8 million acre-feet a year into Lake Powell — well 
below the 16 million acre feet expected by water planners 20 years ago. 

Both reservoirs Powell and Mead, which at one time held over three years 
of water supply for the Basin, are now down to one-half that and falling fast. It 
is clear from the science that the reservoirs are not going to be refilled. 

The Bureau’s selected options for responding to the coming trainwreck 
include some laudable conservation measures in cities and on farms, but also a 
number of schemes to “augment” the water supply of the Colorado River basin, 
including a multi-billion dollar plan to pump part of the Missouri River 670 
miles and a mile uphill from Kansas to Denver, and another plan to tow Arctic 
icebergs down the Pacific Coast. 

Peddling such boondoggles has a long history: in decades past the Bureau 
and other agencies have straightfacedly proposed tunneling through multiple 
mountain ranges to divert the Klamath River and the Columbia River 
southwards to slake the supposedly unquenchable thirst of the Southwest. In 

An Answer for the Colorado River:
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the 1960s, the US government’s “Operation Ploughshare” 
even planned to divert the Yukon south to Los Angeles using 
nuclear bombs to clear away inconvenient terrain.  

 
Fortunately, none of these engineering schemes got off 

the drawing board, and the new crop shouldn’t, either. 
Instead, we in the Colorado River Basin need to look at ways 
to more efficiently use the water that we have — plenty of 
water for now and well into the future if we are willing to 
look beyond the status quo approach to managing the river. 

Cities can keep 
getting more efficient: 
Las Vegas, for example, 
has cut its per-capita 
water use from 348 
gallons per day to 240 
in 20 years; Tucson 
residents use just 100 
gallons per day. Farmers 
can too: agriculture 
uses 85-90% of 
Colorado River water, 
water so heavily-
subsidized that most 
goes to grow thirsty, 
low value cattle feed — 
including 50 billion 
gallons a year for alfalfa 
that is shipped to 
China.

What is lacking in 
the study’s options is 
the easiest and cheapest 
— cutting waste in the 
system. The two 
primary storage 
reservoirs in the Basin, 
Mead and Powell, lose huge volumes of water to evaporation 
in the desert sun and seepage into the dry ground. Both 
now stand half-empty. By consolidating the water in Lake 
Mead, which, unlike Lake Powell, directly supplies water to 
millions of people, the Bureau could save as much as 
300,000 acre-feet a year — equal to the state of Nevada’s 
entire entitlement. 

The Bureau has failed to consider this approach in part 
because it has collected data only on evaporation rates, not 
on water disappearing into the cracked sandstone 
underlying Lake Powell, which has sucked up a massive 18 
million acre-feet since the dam was built. 

Shifting water from Powell to Mead could be done at 
virtually no cost and stay within the mandates of the 
existing laws of the river. Indeed, the Bureau is already 
prioritizing storage in Mead: with the “equalization” policy 
adopted the past two years, extra water has been released 
from Powell to Mead to keep the latter from dropping low 
enough to trigger a politically-disastrous shortage 
declaration by the Secretary of Interior. In effect, the Upper 
Basin states are already storing some of their water in Lake 
Mead. Finally in November, an agreement was signed with 
Mexico allowing it to store some of its water in Mead, too. 

[See article, page 12]

Maximizing 
storage in Lake Mead 
and using Lake Powell 
for storage only 
during rare wet years 
would keep Mead 
elevations higher, 
protecting the water 
supply of Las Vegas, 
Arizona, California 
and Mexico. It would 
also begin to heal the 
ecological damage 
Lake Powell has 
wreaked on Glen 
Canyon and Grand 
Canyon, by exposing 
the majority of Glen 
Canyon’s 3,000 miles 
of side canyons and by 
sending downstream 
the warmer water and 
higher flood flows that 
Grand Canyon’s 
ecosystem requires. A 

way to move some of the sediment 
blocked by Glen Canyon Dam into Grand Canyon would 
likely also be required to fully reverse the canyon’s 
precipitous ecological decline.  

The long-term problems of the Colorado River Basin 
are enormous, complex, and politically fraught. But in the 
short and medium terms, the Bureau of Reclamation ought 
to take the immediate, reasonable and doable steps in its 
purview to at the same time save a huge amount of water 
and begin the restoration of Glen and Grand Canyons, 
nearly 400 miles of irreplaceable landscapes at the heart of 
the Colorado Plateau. 

Cathedral in the Desert, 1966
Photo: David Brower
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FILL MEAD FIRST: A PLAN FOR SAVING COLORADO RIVER WATER 
& BEGINNING THE RESTORATION OF GLEN AND GRAND CANYONS 
               
        by Michael Kellett

The Colorado River Basin is facing an unprecedented water 
supply crisis. The massive Colorado River water management 
system of dams, reservoirs, and diversions was built in 
accordance with an interwoven set of laws, known as the “Law 
of the River.” The core of the Law of the River is the 1922 
federal-state Colorado River Compact (Compact), which 
allocated the river’s water among the seven Colorado Basin 
states — Arizona, California, and Nevada (the Lower Basin), 
and Colorado, New Mexico, Utah, and Wyoming (the Upper 
Basin). The Compact splits the flow of the Colorado River 
between the Upper Basin and Lower Basin states, with each 
receiving an allocation of 7.5 million acre-feet of water per  year.

We now know that the Compact was based on inaccurate 
water supply projections. These early projections 
overestimated the actual average river flow, underestimated 
increases in population and water demand, and did not 
foresee the long-term reduction of precipitation and water 
flow due to global climate change. Today, more water is 
allocated under the Compact than actually flows in the 
Colorado River. This situation is projected to worsen in the 
years ahead, if current trends continue.

One of the most dramatic symptoms of this crisis is the 
decline of Lake Powell and Lake Mead. These reservoirs have 
been hovering around half-full since 1999. Hydrologic studies 
project that there will probably not ever be enough water to 
fill them both again. On November 27, 2010, Lake Mead fell to 
1081.85 feet above sea level — the lowest elevation since the 
reservoir was filling in 1937. This was less than 32 feet above 
the primary water intake for metropolitan Las Vegas. If Lake 
Mead had fallen another 7 feet, to 1,075 feet, it would have 
triggered a “shortage condition” under the 2007 Colorado 
River Interim Guidelines for Lower Basin Shortages (Interim 
Guidelines). This would have required a major reduction in 
water apportioned to Arizona and Nevada, an action with far-
reaching impacts on many millions of people.

In an effort to avoid a shortage condition, the Bureau of 
Reclamation (BOR), which manages the Colorado River 
system, implemented the first-ever “equalization,” which is 
prescribed under the Interim Guidelines. The goal was to 
lower the level of Lake Powell and raise Lake Mead. 
Throughout the spring and summer of 2011, the BOR released 
enormous amounts of water from Glen Canyon Dam, which 
flowed through Grand Canyon to Lake Mead.

By December 2012, equalization had given Lake Mead a 
short-term boost, but it only addressed a symptom, not the 
root problems of the increasingly dysfunctional reservoir 
management system. The giant Lake Powell and Lake Mead 
reservoirs continue to sit half full in the hot desert, losing vast 
amounts of water to evaporation and seepage. Lake Mead 
continues a long-term decline while much of Glen Canyon 
remains flooded under Lake Powell. Unnatural water releases 

from Glen Canyon Dam are relentlessly damaging beaches and 
ecosystems downstream in the Grand Canyon. This outmoded 
approach to water management is undermining the goal of 
ensuring a sustainable water supply and healthy environment 
for the Colorado Basin.

The Fill Mead First Plan
The Fill Mead First plan, proposed by Glen Canyon 

Institute, can help to address these problems. Fill Mead First 
would designate Lake Mead as the primary water storage and 
distribution facility for the upper and lower Colorado River 
basins. Operation of Glen Canyon Dam would be changed to 
allow water to flow through the hydropower plant and outlet 
works as a run of river facility filling Lake Mead reservoir 
before impounding water upstream in Lake Powell. Powell 
would be kept close to the elevation of 3,490 feet above sea 
level — high enough to allow seasonal flow variations, flood 
control, sediment distribution, power generation, reservoir-
based recreation, and a more natural water flow regime 
through the Grand Canyon.

Based on GCI’s initial analysis, there is compelling 
evidence that this strategy could provide a number of benefits.
•  Colorado River water supply. Fill Mead First could            
significantly reduce evaporation and seepage into the Lake 
Powell reservoir basin. An assessment done by a hydrological 
consultant for Glen Canyon Institute — which draws on a 
peer-reviewed journal article by the author — concludes that 
Fill Mead First could save or recover 300,000 acre-feet or more 
of water per year. This is equivalent to the state of Nevada’s 
annual allocation from the Colorado River, or 15 percent of 
the potential 2035 Colorado River system water deficit.
•  Lake Mead stabilization. Fill Mead First would help to 
prevent the decline of Lake Mead, which provides 90 percent 
of the water supply for the 2 million people in the Las Vegas 
metro area. This could reduce pressure to develop expensive 
and environmentally risky alternate water sources, which are 
being considered because of uncertainty regarding the future 
integrity of Lake Mead. The plan would also benefit 
recreational facilities in Lake Mead National Recreation Area, 
many of which have been closed or relocated due to 
fluctuating reservoir levels. 
•  Grand Canyon restoration. Fill Mead First could help to 
restore the health of the Grand Canyon. The 1992 Grand 
Canyon Protection Act directed that Glen Canyon Dam be 
operated to protect the natural, cultural, and recreational 
values of Grand Canyon National Park. Government studies 
have concluded that unnatural water flows from the dam 
continue to have major negative impacts on beaches, native 
fish communities, and cultural and archaeological resources. 
Fill Mead First would further the goals of the Grand Canyon 
Protection Act by allowing more natural flows from the dam.
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•  Glen Canyon recovery. The Fill Mead First plan would keep 
Lake Powell at about 210 feet below full pool — 65 feet lower 
than the record low elevation of 2005. Large portions of Glen 
Canyon that have been flooded for decades would recover 
their natural integrity. This includes natural and cultural 
treasures, such as Davis Gulch, Anasazi Canyon, Cathedral in 
the Desert, Moqui Canyon, and the top of 393-foot Gregory 
Natural Bridge. Tens of thousands of acres of wilderness once 
considered lost would be available for wildlife habitat, 
research, study, and recreation. 
•  Feasibility. The Fill Mead First plan would not require any 
new facilities, would be inexpensive to implement, is 
technically possible now, and could be put into action within a 
few years. Since the dam would still be in place, Fill Mead First 
would be reversible if it did 
not produce the desired results 
or if, contrary to scientific 
projections, the Colorado 
River reversed its decline. 
•  Legal and policy issues. A 
detailed assessment is needed 
of the implications of the Fill 
Mead First plan in the context 
of the Law of the River. 
However, a positive precedent 
was set in 2007, when the 
federal government and 
Colorado Basin states agreed 
to address growing supply-
demand imbalances by 
developing the Interim 
Guidelines. Based on this 
demonstrated flexibility, it 
appears that Fill Mead First could be implemented within the 
Law of the River.

The Colorado Basin Study
In 2012, after more than a decade of drought, the Bureau 

of Reclamation released the Colorado River Basin Water 
Supply and Demand Study (Colorado Basin Study). The study 
had two primary goals: 1) “to define current and future 
imbalances in water supply and demand in the Colorado River 
Basin…through 2060,” and 2) “to develop and analyze options 
and strategies to resolve those imbalances.”

The study made a significant contribution toward the first 
goal. It verified that “based on the inflows observed over the 
last century, [the Colorado River] is over-allocated, and supply 
and demand imbalances are likely to occur in the future.” It 
projected a water supply-demand deficit of about 3.2 million 
acre-feet by 2060 — more than the entire annual Colorado 
River apportionment for state of Arizona — if present trends 
continue. Breaking with years of agency silence on the subject, 
the study confirmed that climate change could reduce the 
average yield of the Colorado River by as much as 20 percent 
in coming decades.

The study fell short of meeting the second goal. The BOR 
encouraged citizens to submit proposed options to the study 

"that will help to resolve future supply and demand 
imbalances in the Basin." The study team conducted a 
thorough analysis of a number of submitted options. This 
includes common-sense ideas, such as new residential, 
commercial, and agricultural water efficiency programs. It also 
includes a number of far-fetched ideas, such as piping water 
1,040 miles from the Mississippi River and towing icebergs 
3,000 miles from Alaska. Unfortunately, the study team did 
not conduct a thorough analysis of several potentially practical 
ideas, such as those involving reoperation of dams and 
reservoirs. This includes Fill Mead First.

The Study’s Analysis of Fill Mead First
Fill Mead First was submitted by Glen Canyon Institute as 

an option for consideration in the Colorado Basin Study. The 
study team did consider Fill 
Mead First (which it called 
“Prioritize Lake Mead 
Storage”). The report 
acknowledged that Fill Mead 
First offers some important 
benefits: it would not require 
new facilities, is technically 
feasible, and could be 
implemented in a few years. 
The report also concluded that 
Fill Mead First would have 
positive ecological and 
recreational benefits for the 
Grand Canyon and Lake Mead.

On the other hand, Fill 
Mead First was given only a 
cursory analysis, supposedly 
due to its “technical and legal 
complexity.” Based on this 
cursory analysis, the study 

contends that Fill Mead First 1) would lose, not save water, 
and 2) would not be feasible because of legal and policy 
constraints. There are serious flaws in the latter conclusions. 

Water Savings
The Colorado Basin Study provides no data and no 

scientifically based assessment to substantiate its claim that the 
Fill Mead First option would increase, not decrease, water 
losses. Moreover, it discusses only one cause of water loss — 
evaporation. Glen Canyon Institute has acknowledged that Fill 
Mead First could increase evaporation, because it would shift 
water from Lake Powell to Lake Mead, which is at a hotter, 
lower elevation. Based on its evaporation-only analysis, the 
study even argues that if Lake Mead were lowered and Lake 
Powell were raised (in effect, “Fill Powell First”), up to 100,000 
acre-feet of water per year could be saved.

The study ignores the other major cause of water loss — 
seepage. There is strong evidence that Lake Powell loses vast 
amounts of water to bank storage and seepage (into the 
porous sandstone below and around the reservoir banks). The 
difference between bank storage and seepage is that water 
stored in the banks may return to the reservoir if the reservoir 
level becomes low enough, whereas seepage moves further into 

Glen Canyon Dam, 2012 Page, Arizona 
Photo: Mike Sargetakis



the rock of the reservoir basin and is effectively lost to the 
river system. Lake Mead has comparatively little bank seepage, 
because it is underlain by relatively impervious igneous 
andesite rock. The hydrologic assessment done for Glen 
Canyon Institute concluded that Fill Mead First would more 
than offset the increase in evaporation from Lake Mead with 
dramatically reduced seepage from the Lake Powell reservoir 
basin. As noted above, this could save or recover up to 300,000 
acre-feet of water per year.

The Colorado Basin Study does not even mention seepage 
with respect to Lake Powell and Lake Mead. This may be due 
to the fact that, a half-century after the completion of Glen 
Canyon Dam, the BOR has still not developed a methodology 
to accurately measure the 
amount of seepage into the 
reservoir basins. The 
primary model used in the 
study has been the 
Colorado River Simulation 
System (CRSS), which is 
conceptually flawed in the 
way that it deals with 
seepage.
• The CRSS model assumes 
that all of the water that 
seeps into the banks of 
Lake Powell and Lake Mead 
is “bank storage,” even 
though there are 
compelling data indicating that much of what the CRSS 
model counts as “bank storage” is actually bank seepage that 
will return to the reservoir very slowly, if at all. 
• The seepage rates used by the CRSS model are not based on 
actual measurements of seepage. Instead, they are only 
estimates based on subjective assumptions. The tenuousness 
of these estimates was highlighted recently, when the BOR 
inexplicably reduced its official Lake Powell “bank storage” 
figure by 72 percent from December 2011 to January 2012. 
The change was apparently not based on additional data, 
more accurate measurements, or new independent studies.

For decades, the Bureau of Reclamation believed that 
there was ample water in the Colorado River system. The 
agency was concerned with how to store and deliver as much 
water as possible, not with how to minimize water losses. 
Now, the findings of the BOR’s own Colorado Basin Study 
raise serious questions regarding the agency’s assumptions. 
The BOR needs to develop an accurate way to measure losses 
from the Colorado River system, and to thoroughly investigate 
possible changes in operations — even major changes — if 
this could result in significant water savings. This should 
include an honest and thorough reappraisal of the Fill Mead 
First option.

Legal and Policy Issues
The Colorado Basin Study’s “Options Characterization-

System Operations” report contends that the Fill Mead First 
option is not feasible because it would conflict with the Law of 
the River. The study claims that there would be major public 
opposition, because Lake Powell is needed to meet legal water 
delivery obligations. It also argues that Fill Mead First could 
not happen any earlier than 2026, because it would require 
changes in the 2007 Interim Guidelines, which are not due for 
review until that year.

The study did not raise this kind of concern in assessing a 
number of politically and legally contentious options, such as 
Mississippi River diversions and Arctic iceberg importation. 

This is apparently because these 
options would not change the 
status quo of the Colorado River 
water storage and management 
system. In contrast, Fill Mead 
First would probably require some 
changes, which, though modest, 
might be opposed by entrenched 
interests in the Colorado Basin.

In this era of unprecedented 
water deficits, it may require 
unprecedented changes in 
Colorado River management to 
ensure a sustainable Colorado 
River. This means being open to 
new and potentially controversial 

approaches, such as Fill Mead First. The BOR should conduct 
a thorough reappraisal of the Fill Mead First option, and other 
options that were discounted based on political or legal 
assumptions. Without this action, the BOR cannot credibly 
claim that it has looked fairly at all possible solutions.

Conclusion
The events of the past decade have shown that Colorado 

River water storage and delivery system is based on a set of 
assumptions that are no longer valid. Water flows are declining 
precipitously. Water demand is rising steeply. Climate change 
is reducing available water. The Colorado Basin Study 
confirmed these facts. 

The time has come to reassess the assumptions on which 
the Colorado River management system is based. This 
includes a scientifically valid analysis, free of political 
suppositions, of any strategy that has the potential for 
significant water savings — including Fill Mead First. Indeed, 
if Fill Mead First is definitively shown to save significant 
amounts of Colorado River water, there is a good chance that 
the political will can be found to make it happen. This is the 
kind of vision and leadership we need to ensure a sustainable 
Colorado River for future generations. Can the Bureau of 
Reclamation step up and lead or will it continue to manage 
the Colorado River based on obsolete assumptions?
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Every reservoir system experiences two primary types of 
water loss that are caused by storing water in reservoirs — 
evaporation and bank seepage. Evaporation losses are the 
water vapor losses from the reservoir in excess of the losses 
that occurred prior to constructing the reservoir. Bank seepage 
loss is water that enters the reservoir banks and does not 
return to the reservoir. If the water returns to the reservoir, it 
is bank storage.

Gross evaporation losses — the water lost to evaporation 
from the lake surface — depend on the evaporation rate and 
the area of the reservoir. The evaporation rate used in the 
Bureau of Reclamation’s (BOR) Colorado River Simulation 
System (CRSS) model to estimate the loss from Lake Mead is 
6.5 ft/year. This Lake Mead evaporation rate is based on 
limited studies completed in the 1950s. Studies completed in 
the 1990s documented that 
the rate at Lake Mead is 
actually closer to 7.5 ft/y . The 
Lake Powell CRSS rate is a net 
at 4.0 ft/y, with gross 
evaporation being about 5.8 
ft/y. The net rate was 
determined by accounting for 
pre-dam evapotranspirative 
(the sum of evaporation and 
plant transpiration) losses 
from Glen Canyon and 
average annual precipitation. 
As the surface area of Lake 
Powell decreases, more of the 
riparian areas that transpired 
water before the reservoir had been constructed will reemerge 
and begin to transpire water. This water is in addition to the 
water lost from the now-decreased reservoir surface area, so if 
the value is estimated as the product of reservoir area and net 
evaporation rate, it underestimates the total loss due to the 
dam. Because the additional loss had been considered 
salvaged and had been used to justify the lower net 
evaporation rate of 4 ft/y, the best way to account for the 
additional loss would be to increase the effective evaporation 
rate to a higher value than 4 ft/y. 

Bank storage is determined as the residual of the water 
balance for a reservoir. Residual means it is an error term in 
the calculation. Water balance means that the inflow of water 
to the reservoir must equal the outflow from the reservoir and 
the change in reservoir storage. All components of the water 
balance: precipitation, evaporation, river inflow and outflow, 
and local inflow, are measured or estimated at the time scale 
used for the water balance. Flow into the bank cannot be 
directly measured; therefore it is estimated as the residual [the 
left over unaccounted for water] left from adding all of the 

“independently” estimated terms. If an ongoing water balance 
for a reservoir shows that bank storage continues to increase, 
it is likely that some of the water will never return and 
therefore is bank seepage.

From 1934 through 1990, Lake Mead lost an average of 
about 0.14 maf/y to bank seepage, but since 1990 it has neither 
lost nor gained much water to bank storage. There is likely no 
ongoing bank seepage. Since 1964, Lake Powell has lost an 
average 0.26 to 0.39 maf/y per year to bank seepage, with the 
range depending on the variability in local inflow and 
evaporation estimates. There is no reason to assume that 
seepage has ceased. Because the reservoir level has been 
dropping, its loss rate has decreased and in some years, water 
has returned to the reservoir. If the reservoir level continues to 
drop, an additional fraction of the lost water may return to the 

reservoir. The combination of 
reduced seepage into the banks 
and water recovered from the 
banks supports the conclusion 
that Fill Mead First can save or 
recover up to 300,000 af/y in 
seepage.

Fill Mead First would keep 
the amount of water stored in 
Lake Powell low to minimize 
bank seepage and evaporation 
losses, although the volume 
would increase reservoir surface 
area in Lake Mead and cause 
more evaporation from that 
reservoir. Based on average 

reservoir volumes, Lake Mead and Lake Powell lose 0.8 and 0.5 
maf/y to evaporation and Lake Powell loses an average 0.3 
maf/y to bank seepage. The total current loss ranges from 1.6 
to 1.8 maf/y; the higher end of the range includes a higher 
estimate of bank seepage for both reservoirs.

Fill Mead First would attempt to keep Lake Powell at the 
minimum active pool, or the lowest point at which power 
could still be generated by releasing water through the 
penstocks. That elevation is 3,490 feet elevation, which would 
keep 4.5 maf of water impounded and consequently would 
lose about 0.2 maf/y to evaporation. The amount lost to 
seepage would be lower but not zero. Lake Mead would be 
kept closer to full and would lose an average 1.1 maf/y to 
evaporation, for a total Fill Mead First loss of 1.3 maf/y, if the 
target water surface in Lake Powell is the lowest active pool. If 
Lake Powell were kept at dead pool (3,374 feet elevation), the 
evaporation would decrease to about 0.13 maf/y evaporation. 
The savings due to Fill Mead First would vary from 0.3 to 0.6 
maf/y depending on the exact loss rates and the target volume 
for Lake Powell.
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Fill Mead First: 
Legal and Feasible

A growing number of people across the Colorado River 
Basin have recognized the potential benefits of Fill Mead First. 
But some have wondered about the legal feasibility of the plan. 
The Colorado River Compact was negotiated in 1922. Since 
then, a complex array of compacts, laws, court decisions and 
decrees, contracts, and regulatory guidelines has been put in 
place to form what is known collectively as the ”Law of the 
River.”  The Law of the River is the legal foundation for the 
management of the Colorado River.

To determine the legal feasibility of Fill Mead First, Glen 
Canyon Institute commissioned Dr. Lawrence McDonnell to 
conduct a review of the plan’s compatibility under the Law of 
the River.  His research concluded that Fill Mead First is not 
precluded by any federal or state statutes. However, he found 
that the plan is inconsistent with existing regulations 
governing operation of Lake Mead and Lake Powell. Enacting 
Fill Mead First would require that changes be made in the 
Criteria for Coordinated Long-Range Operation of Colorado 
River Reservoirs (LROC) adopted in 1970, and the Interim 
Guidelines for the Operation of Lake Powell and Lake Mead 
(Interim Guidelines), adopted in 2007. Making these changes 
could be accomplished administratively, without amending 
any existing laws. 

The LROC contains direction for managing the Upper 
Basin reservoirs, including Lake Powell. These criteria require 
that enough Upper Basin water be stored in Lake Powell to 
ensure a minimum release of 8.23 million acre-feet annually to 
the Lower Basin. The Interim Guidelines were implemented to 
address the declining water levels in both Lake Powell and 
Lake Mead. Under these guidelines, if Mead drops below 1,075 
feet elevation the Secretary of the Interior is required to 
declare a “shortage condition.” This would result in a major 
reduction in water apportioned to Arizona and Nevada, with 
far-reaching impacts on millions of people.

Dr. MacDonnell’s analysis concluded that adoption of the 
Fill Mead First plan would not require any changes in the law, 
but it would most likely require revision of the LROC and 
Interim Guidelines. Such a revision is explicitly within the 
authority of the Secretary of the Interior, without the need for 
congressional legislation. The Secretary would probably only 
take this action with the agreement of the seven Basin states 
and the Federal government. However, there is precedent for 
such a change. In fact, this is how the Interim Guidelines were 
originally put in place.

The major hurdle for the Fill Mead First plan is not legal; 
it is political. Gaining the needed political support is a 
challenge. However, when the policy makers, water managers, 
and people of the Colorado River Basin understand the 
benefits of Fill Mead First, there is a good chance that they will 
support the administrative changes needed to move forward 
with the plan. 

—CW

Lawrence has been a 
Professor of Law at the 
University of Wyoming 
College of Law since 2009.  
He teaches courses on water 
law, natural resources law, 
public lands, and other 
subjects.  He recently 
completed the casebook, The 
Law of Nature’s Resources 
and is working on a treatise 
on Wyoming Water Law. Prior to joining the UWYO 
faculty, MacDonnell worked in private law practice and 
as a consultant.  Between 1983 and 1994, he served as 
the first director of the Natural Resources Law Center at 
the University of Colorado School of Law.

Tom Myers, Ph.D., is a 
hydrologic consultant 
working with conservation 
groups throughout the West. 
He is a former Bureau of 
Reclamation engineer and 
hydrologist in the Lower 
Colorado Region, with more 
than 20 years of experience 
in the field. He also served as 
executive director of Great 
Basin Mine Watch and 
Conservation Director of Friends of Nevada Wilderness. 
Tom has extensive expertise with sediment, water 
resources, and groundwater issues in Glen Canyon and 
Grand Canyon.

Lawrence MacDonnell, JD PhD
Legal Consultant

Tom Myers, PhD
Hydrological Consultant

Consultant Spotlight
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Thank the prescient 
people who produced the 
interstate compact 
divvying up Colorado 
River water, even if they 
didn't know at the time 
how bright they were. 
When they specified that 
the water was to be used 
for domestic and 
agricultural purposes, they 
didn't know how wise they 
were in giving short-shrift 
to the generation of hydro-
electric power.

They were eager to see 
that as little water as 
possible was to be wasted 
in the ocean.  Inundation 
en route was OK, no 
matter what was 
inundated. They didn't 

think, for almost the entire dam-building enthusiasts' century, in 
letting river nutrients reach marine flora and fauna. After all, the 
ocean had enough water already. No littoral moraines, please.

They were even shorter than that on what they had inklings 
of. Like the atomic bombers, in their ignorance of radiation, the 
macroatomic dammers forgot about evaporation. Water has the 
nasty habit of not only falling down as rain, which can be 
troublesome, but also falls up as vapor, and where it lands few 
people know.

Glen Canyon dammers knew some of the vapor would end 
up in Kansas, but where else, and what good would it do? Or 
how much bad?

They came up, eventually, with 600,000 or so acre-feet per 
year. Lake Mead disappears a similar amount.  They never 
figured out, we fear, how many dams it would take to vaporize 
the entire river. There probably weren't enough good dam sites 
to permit that to happen, and after all, the dams would 
eventually fill with sediment and lose their ability to vaporize 
much.

What they called bank storage would cure itself even faster, 
they thought. As a reservoir filled, water would invade the 
interstices in the river's [reservoir's] bank, but could be counted 
on to flow back into the reservoir as it drained.

Then Powell filled all it could of Glen Canyon, and they 
were surprised. It was no surprise that the evaporation stayed 
away.   But it was a surprise to find out how much percolation 
forgot to come back.

So Powell was losing about a million acre-feet a year, not 
just the 600,000 they had expected to go to Kansas and east. 
That was bad enough.  But they hadn't figured how much more 
they would lose, and still haven't.

Back in the early 1950s, at the time of the Echo Park battle, 
USGS hydrologist Luna Leopold, Aldo's son, advised me to stick 
to my bird-watching and not bother with the Bureau of 
Reclamation's data on evaporation. Being pretty Dutch, I 
stubbornly kept bothering and got away with it -- even a little 
bit famous briefly.

Luna was embarrassed enough to tell me about another bad 
habit of rivers. They aggraded. Fill a dam up and the sediment 
will aggrade upstream, starting at a given dam, at the rate of one 

and a half feet per mile. Glen Canyon Dam's builder, Floyd 
Dominy, didn't want to hear it. I didn't want to forget it.

Glen Canyon Dam, the Bureau of Reclamation said, would 
create Lake Powell, extending 186 miles up the Colorado. Add a 
foot and a half per mile and you will eventually have a new 
resource of sediment at the head of the reservoir that is 273 feet 
higher than the full reservoir first was at the head. And that new 
resource will be deeper still upstream as the river engineers itself 
up until a higher river gradient tells it to quit.

Maps and graphs may help me, but I'll make a guess for 
now and come back a century or two later to check. If the river 
gradient was a uniform 1.5 feet per mile all they way up, 
aggradation would be tiring to think about. Floyd Dominy 
wouldn't like it.

But there is another factor to play with. As the sediment 
builds, Lake Powell doesn't. It clogs. So do all the side canyons.    
At Rainbow Bridge, the clog could rise, as I remember it, some 
forty feet above where the stream now is and endanger the   
bridge's abutment.

But concentrate on what happens to the area-capacity curve 
of Powell as a whole. As the sediment in Powell deepens, the 
capacity lowers and the area extends. And it is the area, not the 
depth, that the vapor and storage are going to mess with. The 
water of the reservoir can rise no higher than Glen Canyon Dam 
lets it, but it will stay higher more of the time. Meaning more 
evaporation and probably more bank storage.

In the Echo Park battle, the Bureau engineer tried to 
confuse me by talking about the arithmetic of cones, and even 
drew a diagram on the House hearing room blackboard to 
confuse me further.  But he lost. I had all the cone I needed in 
the Bureau's area-capacity curve at my elbow, and the Bureau 
got the Rubber Slide Rule Award for stretching the truth in the 
Salt Lake Tribune.

My curve is buried in the Bancroft Library in Berkeley. I'll 
just ask the Bureau to tell you how much Colorado River water 
they'll be losing at Lake Powell as aggradation takes its toll. Floyd 
Dominy won't want to hear it. Compact managers need to.

Since Powell is going to lose more and more hard-to-get 
water as time goes by, it will save all hands a lot of waste and 
pollution – and frightful ecological and economic chaos -- to let 
the river run through Glen Canyon Dam as soon as possible.

They built Glen Canyon Dam, so they say, to keep control 
of the Upper Basin states' water. There is a better way to water 
without wasting more and more of it. At no cost whatever, 
nature provides a service that permits water to flow downhill -- 
so long as it isn't dammed.

So let the river run again on its old schedule. Simply agree 
to measure the flow as it passes Lee's Ferry and store it as Upper 
Basin water, with an invisible label on it, at Lake Mead.

Lease the water, at our figure, to the Lower Basin states until 
the Upper Basin figures how to use it, accessibly, upstream.

That means more water for all. Without all that Powell 
pollution, it will go better with your bourbon, if you use it, and 
no one will have to sweat out an unbearable, unaffordable 
economic cost downstream.

And Glen Canyon can again be the place John Wesley 
Powell admired so movingly instead of remaining an obscenity 
disgracing his name and obliterating the ultimate wonder of the 
world he discovered.

A simple paragraph, composed half a century ago, could 
have saved all this trouble then, and can spare it now. Not a 
moment too soon.

Revisiting the Colorado River Compact
Written by David Brower, 2000
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The river with gravel exposed, possibly 
the original riverbed, but could also be 
new gravel deposits. Mudflat remnant at 
left with dead tamarisk and new willows.

The river at the entrance to a short side 
canyon below Coyote, with very large 
dead tamarisk on top of the mudflat at 
left and new willows lining the banks.

The Lower Escalante River, Spring, 2013

A Photo Report by Bill Wolverton

"I just did a trip down the Escalante from Coyote Gulch to Cow Canyon to see how things are looking there, since the last 
visit in November 2010. The biggest change noticeable is the demise of virtually all of the Tamarisk, thanks to the beetle. That 
alone is quite amazing. The river looks pretty good for a couple of miles below Coyote, with a gravel bed and gravel along the 
shores and some of the original boulders now exposed. It was largely that way two years ago. However, the farther downstream 
I got the worse it got, as it has not been able to cut down through the mudflat to its original bed. It is clearly working on it 
though, because it started out quite clear at Coyote, and somewhere downstream it started getting noticeably muddy, 
obviously picking up sediment, presumably due to the increased gradient created as the reservoir has fallen lately. Overall it’s 
really a pretty awful place, but the way it looks starting out below Coyote bodes well for the future if it could have a chance to 
continue recovering. Worst problem for hiking were the all pervasive tumbleweeds, which were far worse farther downstream 
where mudflat predominates, than in the upper part where the banks have recovered to a more natural condition." 
                  -Bill Wolverton
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Above: A view showing both the massive amount of sediment that accumulated here, and the huge trench cut in 
it, mostly by the monster flood of October 2006.

The river just below Cow Canyon – a vast expanse of mudflat and dead tamarisk. “A drear and hideous scene” 
(Cactus Ed). Fortunately the Tamarisk never had time to get very big this far downstream.
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A remnant of mudflat clinging to the wall, with all of the tamarisk on it 
dead, and everything crumbling away.

The river just above Cow Canyon, with dead tamarisk on top of the mudflat and massive quantities of tumbleweeds, just waiting for a match.                                                                    Five frame panorama.

A minor side drainage with a small bit of 
mudflat clinging in it.                 
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A wall of mudflat, caving into the river to await the next flood, and all 
the tamarisk on top of it dead.

Turning 180 degrees, the other side of the river 
at the same point.      

 

The river just above Cow Canyon, with dead tamarisk on top of the mudflat and massive quantities of tumbleweeds, just waiting for a match.                                                                    Five frame panorama.



Sadly, we now hear frequently in the media that the 
Colorado River is dead, no longer reaching its meeting with 
the Sea of Cortez in Mexico. Its delta was once like an 
Okavango in western North America: a vast, 1-to-2 million 
acre, shifting mosaic of fresh and salt water marshes, 
channels, and tidal flats. Sandwiched between the searing 
Sonoran and Colorado deserts, it was a crucial link on the 
Pacific Flyway, and an aquatic nursery sheltering species 
found nowhere else, like the Vaquita porpoise and the 
Totoaba, a game fish. 

In the 20th century, water diversions upstream in the US 
and in Mexico gradually dried it out, and the filling of Lake 
Powell behind Glen Canyon Dam nailed the coffin shut. But 
for occasional floods (1983, ’93, and ’98), the river disappears 
60 miles from the sea. Today, one can stand on Morelos Dam 
between Mexico and Arizona and watch the Colorado, what is 
left of it, deflect off the concrete structure and in its entirety 
turn right into Mexico’s Alamo Canal on its way to wheat and 
vegetable fields and the booming cities of Baja California 
Norte. Below, some water leaks through the dam’s steel gates, 
pooling at its base before dribbling southward into a stagnant 
ditch a foot deep and 7 feet wide, and then, in a few miles, 
petering out into the sand. 

Almost as often, we hear that nothing can be done. It is 
too late. There is not enough water in the river to satisfy all of 
the human demands made of it, much less to bring back the 
wetlands. We are told that even if some water were to be sent 

down from the US for restoration, Mexico would divert it for 
its thirsty farms and cities. So, restoring the delta is never 
considered when we talk about “restoring” the Salton Sea, a 
drainwater sump just across the border in California, at a 
price tag of tens of billions of dollars, ostensibly to protect the 
birds of the flyway.

And yet, something amazing is happening today in the 
delta—it is showing signs of life, a strong pulse of biological 
regeneration, visible in just a handful of isolated spots but 
auguring well for the rebirth of this extraordinary landscape. 
Some wetlands have reestablished themselves. In the Ciénega 
de Santa Clara, 12,000 acres of salt marsh regenerated where 
the US Bureau of Reclamation began sending agricultural 
drain water too salty to comply with our treaty obligations to 
Mexico and dumped it on a barren plain. Today it bursts with 
tules, fish and birds, including northern harriers, ospreys, 
ducks and geese, tricolored blackbirds, and 75% of the 
world’s population of Yuma clapper rails. Life returns also to 
other areas where farm drainwater collects below the fields or 
groundwater comes to the surface: the Rio Hardy and the 
Andrade Mesa wetlands are green jewels in the desert. From 
the air, it is clear that this remains a landscape made by water: 
millions of years of sediments from the Colorado Plateau 
spread across a desert landscape that is still suffused by water, 
though now growing farm crops and gridded neighborhoods, 
still seeping into the soil, eager to reconnect to the surface 
water and the sea.    
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The Colorado is Dead! Long Live the Colorado! 
A Binational Agreement for the Delta

By Wade Graham
Photos: Mike Sargetakis

Morelos Dam, Los Algodones, Baja California, Mexico. 
Where the mighty Colorado meets its end.  

Aierial Support by Lighthawk.

La Cienega de Santa Clara, Sonora, Mexico
Sonoran Institute Riparian Resoration Area 
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Other wetlands are being rebuilt by local community 
members employed by groups such as Pronatura Noroeste 
and the Sonoran Institute. Comparatively tiny amounts of 
water, purchased in perpetuity from willing farmers and 
delivered in existing irrigation canals, are regenerating willows 
and cottonwoods planted along the banks of the main channel. 
Treatment wetlands built in the desert at the outfall of the city 
of Mexicali’s sewage plant turn urban wastewater into rich 
habitat for birds before returning it to the river’s former 
channels. The success of these modest, painstaking efforts 
convinced the US and Mexican governments to include water 
for the environment in their recent agreement on water 
management on the river, a small but momentous step towards 
recovery: Minute 319 (page 14).

One lesson to be drawn is about nature: ecosystems are 
incredibly resilient, meaningful restoration and recovery can 
be initiated on a small scale and a small budget, and the results 
can be both quick and significant in the regional context. 
Another lesson is about culture: the idea that people could 
take all of the water out of a stream or river without regard for 
nature’s functioning—a radical property rights proposition 
born in the mining camps of the California Gold Rush nearly 
175 years ago—is wrongheaded and unsustainable. 

For decades now, we as a culture have struggled painfully 
with ourselves to roll back that seizure, forcing appropriators 
to return enough water to sustain minimal ecological 
functioning in places where the life was being literally drained 
out for human gain. In the Mono Basin and the Owens 
Valley, the Los Angeles Department of Water and Power has 
been forced to put water back to create a tenuous balance 
between nature’s needs and our wants. In Texas, users have 
been ordered to put some water back into wetlands that 
sustain the world’s last wild whooping cranes, before they go 
extinct. Similar rear-guard efforts to save remnants of a 
ravaged nature unfold across the country and the globe. 

And yet, the assault never diminishes. Now, California 
water users are moving forward with plans to build enormous 
concrete tunnels to take water out of the Sacramento-San 
Joaquin Delta—without public consent, and at the cost of 
saddling future generations with tens of billions in debt. The 
project is aimed largely at ducking water export cutbacks 
ordered by judges to enforce the Endangered Species Act. But 
no amount of infrastructure spending can avoid paying the 
price our greed has exacted from the natural systems that 
sustain our culture—a debt we rarely even acknowledge. The 
Sacramento-San Joaquin Delta’s ecological integrity must 
come first—not last. We must not repeat the mistake made on 
the Colorado, and then have to watch while scientists and local 
dedicated communities try to revive the body of a dead river. 

La Cienega de Santa Clara, Sonora, Mexico
Sonoran Institute Riparian Resoration Area 

Las Arenitas Wastewater Treatment Wetland, Mexicali,  Mexico
Sonoran Institute Riparian Resoration Area 

Las Arenitas Wastewater Treatment Wetland, Mexicali,  Mexico
Sonoran Institute Riparian Resoration Area 
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MINUTE 319
The allocation and distribution of Colorado River water 

between the seven Colorado River Basin states and the 
country of Mexico has, since 1922, been a continual evolution 
of compacts, laws, treaties and agreements. The latest effort, 
formalized in November 2012, is Minute 319, an amendment 
to the 1944 treaty between the United States and Mexico 
settling allocations of Colorado, Tijuana, and Rio Grande 
rivers—guaranteeing Mexico 1.5 million acre-feet of 
Colorado River water annually.

A five-year pilot agreement, Minute 319 modifies the 
1944 treaty by allowing Mexico to store some unused water in 
Lake Mead for its use in dry years, and allowing the US to 
deliver less of Mexico’s treaty allotment during drought—
balancing each other out, but providing greater flexibility. In 
essence, both countries will share in surplus and in shortages.  

The agreement benefits US water users by keeping the 
level of Lake Mead higher—helping forestall automatic water 
delivery reductions that will be triggered by low reservoir 
levels, and by allowing lower treaty water deliveries to Mexico 
during drought. In exchange, Mexico, with few facilities to 
store its Colorado River water below the border, has access to 
upstream storage in Mead, and, in exchange for selling 95,000 
acre-feet to several US water users, will receive $21 million to 
rebuild and line irrigation canals, repair water infrastructure, 
and increase the efficiency of how crops are irrigated. This is 
especially needed after the 7.2 magnitude Easter 2010 
earthquake destroyed irrigation canals in the Mexicali Valley 
in Baja California.

The agreement is a milestone in cooperation on the 
Colorado River, giving water managers more flexibility in 
how they operate their systems. 

But more important are its ecological implications. 
Minute 319 for the first time in history dedicates Colorado 
River flows for environmental benefits and restoration. The 
governments of the US and Mexico agreed to provide one-
time “pulse” flows of 105,000 acre-feet over the 5-year 
agreement—enough to at least temporarily re-water nearly 
100 miles of river channels below Mexico’s Morelos Dam, 
reconnecting the river to the Sea of Cortez and beginning the 
restoration of thousands of acres of wetland habitat. A water 
trust formed by NGOs including Pronatura Noroeste, the 
Sonoran Institute, and Environmental Defense Fund agreed 
to purchase water rights to achieve “base” flows of 52,000 
acre-feet over the 5-year agreement, to be delivered via 
irrigation canals to various wetland restoration sites in the 
delta region.

Colorado River Delta: Aerial View

La Cienega de Santa Clara, Sonora, Mexico
Sonoran Institute Riparian Resoration Area 



17

Grand Canyon Protection Act – Provides a Stepping Stone to 
Better River Management

On October 30, 1992 President H.W. Bush signed Public 
Law 102-575, the Reclamation Project Authorization and 
Adjustment Act of 1992. The law includes 40 titles, one of 
which is Title 18, the Grand Canyon Protection Act (GCPA). 
The GCPA was a landscape level shift in the governance of 
the Colorado River and set the stage for the dialogue that is 
ongoing in the Colorado River Basin today.

The necessity for the Grand Canyon Protection Act came 
about as a result of Congress not believing that the Bureau of 
Reclamation was going to live up to its commitment to finish 
the Environmental Impact Statement (EIS) that it began, 
under duress, in 1989. The Bureau and its stakeholders were 
concerned that the EIS would force Reclamation to change 
the priorities for which the dam was operated—with the 
vested interests of water and power users first.  Congress 
believed that changes in the operations of Glen Canyon Dam 
were needed to address the negative environmental and 
cultural impacts.  21 years on, it is useful to put into historical 
context the significance of the Act and what it has provided 
for a path forward.

David Brower and the fledgling conservation community 
staged a heroic battle to protect Glen Canyon but by April 11, 
1956 the political powers in Washington, D.C. had amassed 
enough votes to push through not only Glen Canyon Dam 
but also Flaming Gorge and the rest of the Colorado River 
Storage Project components. In October 1956, as the first 
dynamite blasts sent slabs of Navajo sandstone sailing 
hundreds of feet down into the Colorado River, the 
transformation from a river to a reservoir had begun. Less 
than seven years later, as the last gates of Glen Canyon Dam 
were closed, the natural and untamed Colorado River was 
choked to a standstill. With the rising waters of the reservoir 
the Colorado River flow downstream in the Grand Canyon 
was radically changed. There were few environmental laws in 
existence in that era, so no effort was made to assess or 
address the impacts to the environment, the National Park, 
and no dialogue with the Indian tribes who have called the 
Glen and Grand Canyon region home for generations. The 
only studies that were done were the “Salvage Studies” that 
were completed by the University of Utah and the Museum of 
Northern Arizona.  They were exactly as they sound—hasty 
salvaging of tribal and historic artifacts as the waters of the 
reservoir rose behind the dam. 

The changes downstream in the Grand Canyon were 
evident immediately. While seasonal floods of water and 
sediment were cut off, the daily clear water fluctuations 
releases from the dam to maximize hydropower generation 
were slicing and dicing the beaches and the native fish species. 
The beaches began to erode, artifacts began to be exposed to 
the elements, and the river’s character was drastically altered. 
The Fish and Wildlife Service did make a push when the 
Endangered Species Act became law to identify impacts to the 
native fish species downstream, but Reclamation in true form 
ignored any meaningful changes to operations.

Ironically, it took Secretary of the Interior James Watt to 
actually get the changes at Glen Canyon started. The Secretary 
acted reluctantly as the conservation community forced the 
Department of the Interior to live up to the nation’s 
environmental laws, especially the National Environmental 
Policy Act, which requires an EIS for all federal actions with 
significant potential environmental impacts. The trigger came 
when the Bureau of Reclamation proposed to add more 
power generation to Glen Canyon Dam, by adding generators 
to the River Outlet tubes at the base of the dam—which 
would have resulted in even greater fluctuation in water 
releases. This time around, the conservation community and 
the legal system required that the power proposal be reviewed 
officially, and more importantly, publicly. In the end, the 
Secretary decided that initiating a series of environmental 
studies to assess the impact of dam operations was the best 
option to avoid a lawsuit, avoid doing an EIS, and avoiding a 
public debate.

The resulting Glen Canyon Environmental Studies began 
in 1982 and immediately had to contend with the El Niño 
high water years of 1983 and 1984. The challenges were large 
but after the National Academy of Sciences and agencies had 
a look at the data it was clear that if the Bureau wanted to 
modify the operations of the dam it needed to do an EIS. 
Having Glen Canyon Dam go through an environmental 
review threatened a lot of the traditional approaches to 
managing the water and hydropower production, and those 
interests pushed back. It was clear from the beginning that 
the status quo would not allow any change to happen quickly. 
The need for legislation became clear.   

In 1992, after several earlier attempts, the Grand Canyon 
Protection Act made it to the desk of the President. The Act 
set a new course for the management of Glen Canyon Dam. It 
required the EIS to be completed by a set date (1996), thereby 
taking away the ability for Interior to delay. The Act set in 
place the environment as having a priority in the operations 
of the dam. Lastly, the Act established the Adaptive 
Management Program for the operations of Glen Canyon 
Dam. The resulting 1996 Record of Decision and the 
Adaptive Management Program may not have not achieved 
everything, but the intent and the direction is a step forward 
from what was in place before October 30, 1992.  

Today we continue to lament the temporary loss of Glen 
Canyon and the ongoing impacts to the Grand Canyon.  Glen 
Canyon Dam continues to hold hostage the natural flow of 
water and sediment in the Colorado River.  The Grand 
Canyon Protection Act set the tone for other changes in the 
Colorado River System, both upstream and down.  The Act 
proved what could be done by combining public interest, 
desire for change, education, policy, politics and science.  
Change happened and will continue to happen as long as 
people care and are willing to step up and engage. 

—DW
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Second Annual Colorado River Summit: May 10, 2013
Glen Canyon Institute’s 2nd Annual Colorado River 

Summit was a great success. Colorado River Leaders from 23 
organizations gathered together to celebrate the past year’s 
successes and lay the groundwork for the path ahead. The 
collective strength of organizations brought together at our 
Colorado River Summit is a formidable force shaping the 
future of the Colorado River.

At the summit, attendees learned of collaborative 
successes achieved since our first meeting. Earth Justice and 
Save the Colorado led a coalition of 10 groups to trample the 
plans for the proposed Flaming Gorge Pipeline. In a 
landmark victory, water in the Colorado River finally did not 
flow towards money. In Utah, Utah Rivers Council and 
Citizens for Dixie’s Future halted funding for the Lake Powell 
Pipeline while Western Resource Advocates developed the 
Local Waters Alternative – providing Utah an answer to their 
water needs at one-third the cost of the proposed pipeline. 
And at the end of the River, a decade of work and negotiation 
by The Sonoran Institute resulted in the groundbreaking 
Minute 319. This long worked for solution marks a new era 
for Colorado River Management.  

These collaborative successes could not have come at a 
more important time. American Rivers selection of the 
Colorado River as the Most Endangered River in America 
highlights the challenges facing the river and the imminent 

need to manage the Colorado River as a basin. The summit 
explored exciting opportunities to come together and 
influence the future of the Colorado River on a basin wide 
level. We heard from Frank Biasi from National Geographic 
on the plans for an interactive Colorado River map. This will 
be an amazing occasion for Colorado River Leaders to 
highlight key issues and bring diverse support for the 
solutions we are collectively advocating. 

Attendees also heard from Dr. Tom Myers on the 
potential water savings of Glen Canyon Institute’s Fill Mead 
First plan. Dr. Myers has estimated that over 300,000 AF of 
water could be saved every year with a simple shift in 
management of Lake Powell and Lake Mead. A legal analysis 
presented by Dr. Larry MacDonnell demonstrated that the 
Fill Mead First proposal would not violate any of the 
statutory laws of the river. This year, we have an exceptional 
window of opportunity to encourage further study of the Fill 
Mead First Plan. We are looking forward to our colleagues 
joining us in this effort.

By bringing Colorado River leaders together, we have the 
power to leverage our collective influence and build upon 
these past successes. Our strength will make impacts once 
again this year throughout the basin.

—CW

Gary Wockner of Save the Colorado at the Colorado River Summit 
Photo: Michael Kellett
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Introducing Christi Wedig
Glen Canyon Institute Executive Director

      Christi Wedig joined Glen 
Canyon Institute as Executive 
Director June 3 of this year. 
Previously, Christi served as 
Executive Director for Citizens 
for Dixie’s Future (CDF), a 
grassroots advocacy group in 
Southwest Utah. At CDF, 
Christi worked to stop the 
proposed Lake Powell Pipeline 
with great success. Planning a 
conservation battle in Southwest Utah was no simple task. 
Citizens for Dixie’s Future brought together the Lake Powell 
Pipeline Coalition, a group of seven conservation 
organizations unified in opposition to the project. In 
addition, Christi worked to forge an alliance with 
conservative stakeholders throughout the state. At the state 
legislature CDF was successful in raising questions 
surrounding the wasteful water practices in Southwest Utah 
and the fiscal impacts of subsidizing such waste. These 
challenges have stopped any legislative funding for the Lake 
Powell Pipeline for the past two years. Through Christi’s 
work on the Lake Powell Pipeline she has made valuable 
connections with water policy makers throughout Utah.
        In addition to work on Colorado River issues, Christi 
was also intimately involved with the Bureau of Land 
Management’s Resource Management Planning for 
Washington County’s National Conservation Areas. In 
preparation for the release of these plans Christi developed 
the framework for Southwest Utah’s National Conservation 
Lands Friends (SUNCLF). This group partners with BLM to 
provide stewardship of trails and cultural resources, 
documentation of biological and cultural resources, and is 
beginning a citizen science program. SUNCLF was designed 
to draw a wide base of support, focusing on the shared 
values of the landscape to bring diverse individuals together 
with a common goal of protecting the lands they work, live, 
and play on. 
        Christi was born and raised in St. George Utah. Her 
parents had a deep love for the rivers and lands of Utah.  
Through her childhood, frequent trips down the San Juan 
and hikes throughout the Colorado Plateau inspired Christi 
to pursue volunteer and career opportunities in 
conservation. Christi holds a degree in business 
administration and finance and has extensive experience in 
marketing and public relations. Her approach to achieving 
conservation victories relies on building alliances and 
collaborating to find common sense solutions rooted in fact 
and science with attention to economic impacts. “The 
opportunity to serve Glen Canyon Institute at this 
important time is thrilling. I look forward to positioning 
GCI at the forefront in the current pursuit of solutions for 
the Colorado River Basin. The foundation of research and 
advocacy GCI has laid over the past 17 years has provided 
the credibility and authority necessary to be a central 
participant in these upcoming discussions.”
        Christi lives in Salt Lake City with her husband Jerone 
and sons T and Jack. 

For Utah water bureaucrats times have changed. Many of 
the men determining the future and beneficial use of Utah’s 
Colorado River allocation have seen the dialogue take a 
diametric shift from the early days of their careers. For 
generations, Utah’s conservative legislature embraced water 
development at any cost. Any cost that is as long as the 
Federal government paid the tab. But times have changed. 
The great recession has eliminated most possibilities of 
federal funding for water projects. In fact, just this year the 
legendary Central Utah Water Project faced the chopping 
block. Utahns have been forced to reconcile their voracious 
appetite for massive water development with the realities of 
their own fiscally conservative politics. 

This climate led to an untraditional alliance between 
conservation groups and fiscal conservatives at the Utah 
legislature. In 2012, conservative legislators were shocked to 
discover the socialized funding mechanisms for water projects 
in Utah. An attempt to earmark sales taxes to subsidize the 
development of the Lake Powell Pipeline exposed Washington 
County’s use of property taxes to artificially lower the price of 
water and encourage excessive use. Conservation groups 
including Citizens for Dixie’s Future, The Utah Rivers 
Council and Glen Canyon Institute joined forces with The 
Utah Taxpayers Association, The Iron County Taxpayers 
Association, and other fiscally conservative groups to attack 
this bad bill. 

The Utah Taxpayers Association blasted the Washington 
County Water District in committee meetings and in 
communications to their members stating that with proper 
water pricing, the Lake Powell Pipeline would no longer be 
necessary. Conservation groups rallied together and provided 
data on water pricing as a conservation tool and water use 
rates throughout the West. This alliance could not be ignored 
by legislators from either party. Again in 2013, water 
development subsidies were met with bipartisan opposition. 
Legislators from both parties pressed for a departure from the 
norm in Utah’s water development practices. Conservation of 
water resources through market driven pricing was suddenly 
recognized as the most fiscally conservative and responsible 
approach to solving Utah’s water problems. 

This collaboration is revealing of the future of water 
policy and management in the West. The case for 
conservation and responsible use of water resources is 
aligning with the case for fiscal conservatism. With the federal 
government out of the water financing business, states are 
forced to ante up and bring the impacts of wasteful water use 
back to their constituents’ pocketbooks. 

In this same vein, the future of Colorado River 
management decisions will also see unlikely alliances. As 
federal subsidies dry up and demand continues to grow, water 
managers will have to look to net gain solutions and depart 
from the territorial system we now operate under. Common 
sense solutions like Fill Mead First provide opportunities to 
realize economic gains and environmental gains. The future of 
the west depends on solutions such as Fill Mead First that 
capitalize on the symbiotic relationship between stewardship of 
our natural resources and our economic success.  
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"Never let them beat you down as being doomsters or naysayers.  Because if you are against a 
dam, you're for a river.  It's time to let this river run free."
          —David Brower at Glen Canyon Dam, March 2000

Fort Moqui, reemergent, mouth of White Canyon, 2005 Photo: Chris Petersen


