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I. Introduction 
 
In this country, the Colorado River is known for many things.  For some, it is the river that winds its way through 

the Grand Canyon of Arizona, a river that provides recreation for whitewater rafting and spectacular views as it traverses 
mountain passes.  Others, however, see the Colorado River differently.  For many it is their primary source of water, the 
water that irrigates fields, supplies major metropolitan areas, and supports the diverse wildlife of the Southwestern United 
States and a large portion of Mexico.  For literally millions of people, animals, and plants, the Colorado River is more than a 
beautiful landscape.  It is life. 

When settlers first arrived in the United States, the Colorado River Delta (Delta) was a prominent feature in the 
Sonoran Desert.  It was a lush habitat of forests, wetlands, and lagoons that covered 1,930,000 acres (475 square miles) and 
was supported by freshwater, silt, and nutrients from the Colorado River.1  When naturalist Aldo Leopold visited the Delta in 
1922, he wrote this memorable description: 

 
…the still waters were of a deep emerald hue…a verdant wall of mesquite and willow separated the 
channel from the thorny desert beyond.  At each bend we saw egrets standing in the pools ahead…Fleets of 
cormorants drove their black prows in quest of skittering mullets; avocets, willets, and yellowlegs dozed 
one-legged on the bars…Often we came upon a bobcat…Families of raccoons waded in the shallows…At 
every shallow ford were tracks of burro deer.2 
 

Unfortunately, the Delta did not remain in this condition for long.  Today, large portions of the river that once supported 
steamboats full of people could not even float a canoe.3  In less than a century, human actions transformed the river from its 
original state to what it is today: a carefully monitored and controlled river that has every drop of its water assigned to a 
designated purpose.  “In the West, to waste water is not to consume it – to let it flow unimpeded and undiverted down 
rivers.”4  For decades, the United States and Mexican governments and others have diverted the river from its original course 
through a series of dams and reservoirs, assigning the water’s use to various parties.  These diversions reduced the size of the 
Delta from almost two million acres to approximately 40,000 acres and ravaged the native wildlife and local communities.5 

Flood flows began to revive the Delta in the 1980s after Lake Mead filled behind the Grand Canyon Dam.6  From 
1980 to 1998, floodwaters and agricultural and municipal wastewater reached the Delta, initiating a slow process of rebirth 
for the ecosystem.7  Through the unintentional dispersals of water, the Delta grew back to its current size of more than 
150,000 acres.8  It is the largest remaining wetland in the Southwestern United States and is home to more riparian habitat 
than upstream portions of the Colorado River five times its length.9 

Recently, researchers have explored and recognized the crucial role that the Delta plays in the ecosystems of the 
United States, Mexico, and the North American continent as a whole.  It is a species reservoir home to thousands of species 
of plants, animals, and fish.  Among these are endangered and threatened species living in both the United States and Mexico.  
These species include the Yuma clapper rail, the bobcat, the vaquita porpoise, and the totoaba bass.10  The Delta also serves 
as an important bird sanctuary.  It is a stopover point on the Pacific Flyway, a major migratory route that ranges from Baja 
California, Mexico to Alaska.  It supports over seventy-five percent of North American birds during their migration.11  The 
Delta is also home to indigenous peoples, especially in Mexico.  The Cucapá are one minority group that inhabits the Delta 
floodplain; they have lived in the area for nearly a thousand years.12  The Cucapá and others that live on the Delta depend on 
it for food, water, and the money brought in by ecotourism.13 

Despite its importance, the Delta, even in its current reduced state, is not safe from further deterioration.  “Long-
term restoration of the Delta will require one critical ingredient – more water.”14  Recent studies estimate that the Delta 
requires annual flows of 32,000 acre-feet (af)15 per year with periodic pulse flows of 260,000 af to maintain the Delta habitat, 
sustain vegetation, and stimulate germination.16  These flows are only a small percentage of the total flow of the Colorado 
River,17 and without them the Delta will not survive. 

Legally procuring these flows to protect the Delta will not be an easy task, however, due to increased demand on the 
Colorado River water from municipalities, agriculture, and industry.  Current demands for Colorado River water from 
municipalities and irrigation districts are already stretching the river to its limits; environmentalists have to convince these 
parties to forego their water use to procure what is needed to maintain the Delta.  In addition, the current laws governing the 
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Colorado River do not give priority to leaving water in the river for environmental purposes.  Recent changes in the laws 
further threaten the future amounts of water available for the Delta. 

The Delta also represents an international relations problem.  Mexico and the United States share the water of the 
Colorado River, and conflicts regarding the quantity and quality of the water delivered to Mexico have been frequent over the 
last fifty years.  The salinity of the water delivered to Mexico is a problem that still plagues the United States.  Also, 
difficulties have emerged due to the United States’ unilateral decision-making in regard to allocations of the water.  New 
criteria that determine the allocation of water in surplus years will likely reduce the quantity and quality of the water released 
to Mexico, creating new tensions between the two nations.18  A recent U.S. federal court ruling also determined that the 
United States does not have to consider environmental impacts on Mexico when making allocation decisions.19  These 
developments pose a further threat to the Delta and, as I will argue, underscore the need for multilateral decision-making. 

In order to protect the Colorado River Delta, the United States and Mexico must work together to create a market-
based allocation system for water and establish environmental protection as a clear priority for all future decision-making.  
These steps will ensure that current parties in the United States and Mexico retain the water they need while providing 
enough water to sustain the critical habitat the Delta provides.  While these are not the only means available to solve the 
problems facing the Colorado River and its Delta, they are realistic suggestions to improve difficult problems that currently 
show no sign of abatement. 

Part II of this Article will discuss the environment of the Colorado River, including its history, current conditions, 
and key areas of environmental concern.  Part III will discuss the Law of the River, the name for the conglomeration of laws 
that governs the Colorado River.  The Law of the River includes two major parts.  First, the Colorado River Compact of 1922 
allocates the Colorado River water in the United States.  Second, the Mexico-U.S. Water Treaty of 1944 and its subsequent 
amendments, or Minutes, govern the division of water between the United States and Mexico.  In this section, I will also 
discuss more recent developments in the Law of the River, including water banking, the move from agricultural to municipal 
use, the new surplus criteria, and a recent case in which plaintiffs challenged the United States’ obligation to protect the 
environment outside of its borders. 

Part IV will discuss the major problems that are threatening the quantity and quality of the Colorado River water 
and, in turn, the Delta.  These problems include rapid population growth, salinity, and the rights of Indian reservations to 
water.  Part V proposes steps that can be taken to ensure protection of the Delta’s environment and improve the current 
system of allocation in the United States.  These steps include teaching the population about the environmental issues, 
making the environment a priority through the creation of an environmental Minute, creating a market-based system of 
allocation, and reducing water usage through sustainable practices.  Any steps to change the Law of the River and improve 
the ecosystem must be taken on an international, multilateral level in order to be successful,20 and Part V will stress the need 
for international cooperation.  I will conclude with a summary of the challenges facing the Colorado River. 
 
II. The Environment of the Colorado River 
 
 The Colorado River’s ecosystems are dynamic and powerful.  The river flows through nine states in two countries 
and encompasses 244,000 square miles.21  It begins in the Rocky Mountains in Colorado and Wyoming and travels south for 
1,000 miles before the Delta begins (see figure 1).  The Delta itself, which encompasses 400 miles, is entirely within Mexico, 
formed in the area between the Southern International Boundary (SIB), which is where the international boundary between 
the United States and Mexico leaves the path of the river, and the Gulf of California, where the Colorado River eventually 
empties.  Below the SIB, the Colorado River forms the Delta, which is confined by levees.  Near the center of the Delta, the 
Río Hardy joins the Colorado River with brackish water that drains from agricultural fields.  To the east, the Main Outlet 
Drain Extension (MODE) canal brings brackish agricultural wastewater from Arizona to the Delta.22  This section will 
discuss the environment of the Colorado River and the Delta. 
 

A. History 
 
The Colorado River was a free flowing river less than one hundred years ago.  In the early 1900s, California settlers 

began to take water from the river for drinking and irrigation and regularly used the river as a mode of transportation.23  The 
river carried silt and nutrients through the United States and into Mexico, where it supported an ecosystem home to thousands 
of species of birds, animals, plants, and fish.  Indigenous people, including the Cucapá Indians, thrived with a culture based 
on fishing, harvesting, and irrigation farming.  Variable flood flows frequently reached the Delta until the 1930s, increasing 
the Delta’s richness and resiliency.24   

The Colorado River did not stay in its original state for long.  As irrigation increased in the Mexicali Valley, United 
States citizens grew irritated with the variable flows of the river.25  They asked the federal government to control the river 
and provide a more constant and reliable flow of water for their fields.  The United States government responded by building 
a series of dams, starting with the Hoover Dam in Nevada in the 1930s.  The dam was valuable for its ability to store water in 
the newly created Lake Mead and create electricity.  During the six-year period that it took to fill Lake Mead, no Colorado 
River water reached the Delta.26  It was transformed into a dry ecosystem in the area north of the Río Hardy.  Although flows 



to the Delta did return, they were much smaller than the original amount.  The Morelos Dam in Mexico, completed in 1950, 
further reduced the amount of water that reached the Delta.  More reductions to the water flow occurred between 1963 and 
1981 when the Glen Canyon Dam in Arizona was created and water filled Lake Powell.  The construction of dams continued, 
restricting the flow of water to the Delta and reducing the Colorado River’s and the Delta’s habitat.27 
 
 Figure 1 – The Colorado River 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
B. Current Conditions 
 
Today, there are ten major dams on the Colorado River, and more than eighty substantial diversions channel water 

away from the river.28  They are managed by the United States Bureau of Reclamation (BOR), a government agency that 
predicts and monitors flows, and releases water from major reservoirs when the flows exceed the system’s capacity.29  Most 
flood flows are containable and can be added to the reservoirs that regulate the river’s flows.  In the 1980s and early 1990s, 
however, El Niño weather cycles produced heavy precipitation, leading to floods that surpassed system capacity.30  The BOR 
released flood flows from the United States reservoirs that reached the Delta and caused a substantial rebound in the 
ecosystem, revitalizing it from its previous near-dead state to a thriving ecosystem of 150,000 acres.31 

Agricultural wastewater has also contributed to the revitalization of the Delta.  Agricultural drains carry saline 
wastewater away from the fields and deposit it in the Delta.  The Río Hardy brings in more agricultural wastewater from the 
50,000 acres of irrigated farmland that surround the Delta.  The MODE drain empties east and north of the Colorado River’s 
mouth in Mexico.   

The improvements in the Delta habitat created by floods, agricultural runoff, and the work of the local governments 
have been threatened in recent years due to a decrease in freshwater flows.  In the late 1990s, the Colorado River basin 
suffered from the worst drought in recorded history.32  In 2002, the drought decreased the water’s flow to only fourteen 
percent of its normal volume.33  This, coupled with increased demands on the Colorado River water,34 reduced the freshwater 
flows that reach the Delta.  In fact, less than two percent of the Colorado River’s typical flow reaches the Delta most years.35  
No freshwater from the Colorado River reaches the Delta in years without flood releases.  In these years, the only water that 
feeds the Delta comes from groundwater seepage, agricultural drains like the MODE, and tidewater from the Gulf of 
California.36 

The reduction in fresh water flows has many negative effects on the environment of the Delta.  It increases the 
salinity and concentration of pollutants in the water.  Without the freshwater to dilute the salt water flowing in from the Gulf 
of California, the Delta water becomes too brackish to support the native fish, shrimp, and other marine animals.37  There is 
also less water to carry the necessary silt and nutrients to protect the native species of plants; heartier non-native species, such 
as the salt cedar, have taken over.  These species, while better able to survive in high saline, low-flow environments, lessen 

 



the ecological value of the region.38  The native plants, mainly cottonwoods and willows, supported species diversity and 
density.39 

Environmentalists are concerned about other parts of the Colorado River habitat as well.  The Salton Sea is 
California’s largest inland lake, located about ninety miles east of San Diego.  It was created in the early 1900s when canals 
created to divert the Colorado River flooded and the river water flooded the Imperial Valley.  Although engineers eventually 
were able to push the river back to its natural location, an inland sea was left behind in a low-lying area.40  The sea grew due 
to irrigation wastewater flows from the United States and Mexico, which are the only inflows the Sea now receives.  Because 
the Sea has no outlet, its size now depends on the rate of wastewater inflows versus the rate of evaporation.41  The wastewater 
inflows are likely to decrease in the coming years.  Agricultural irrigation is becoming more efficient, creating less runoff to 
feed the Sea.42  Municipalities and others are also focusing on water re-use and conservation, again reducing the water 
inflows. 

The Sea functions as an important stopping point for over 380 species of birds on the Pacific Flyway.  However, 
there are several problems with the Sea that limits its ability to provide the proper habitat for the birds.  Because its only 
inflows are brackish agricultural wastewater, the Sea now has higher salinity than the ocean.  The wastewater also contains 
pesticides and other toxins that are not diluted by any freshwater flows.  For these and other reasons, the mortality rate of the 
birds that stop at the Salton Sea is high.   

In the 1990s, a United States Representative from California, Sonny Bono, began to work to protect the Sea.  In 
1998, the United States Congress passed the Salton Sea Reclamation Act, which led to a feasibility study on restoration of the 
Sea.43  Several options for restoration were considered, but none of them included taking more water from the Colorado 
River.  Because of this, all of the restoration alternatives were prohibitively expensive and did not address how to replace the 
decreasing supply of water that feeds the Sea, the most critical part of preserving the habitat.44  “The Colorado is the lifeblood 
of the [Salton] Sea, and if the Sea is to survive…at least some of the Colorado River water will eventually need to be 
dedicated to restoration purposes.”45  Using more water from the Colorado River to preserve the Salton Sea could reduce 
water available for restoring the Delta.  Thus, restoration of one area could harm the other. 

The Cienega de Santa Clara is another important environmental site that is part of the Colorado River habitat.  The 
Cienega is a 50,000-acre open water wetland that houses thousands of species of plants and animals, including the 
endangered Yuma Clapper Rail.46  It was created by water from the MODE that was diverted because it was too saline to be 
sent directly to Mexico.  It is currently the “largest emergent wetland habitat in the Sonoran Desert.”47  In 1993, the Mexican 
government established the Cienega as part of the Biosphere Reserve of the Colorado River Delta and Upper Gulf of 
California.48  Now, besides its invaluable ecological function, the Cienega also serves as an educational center for children 
and others.  Local fishermen lead boat tours of the Biosphere on electric boats that minimize pollution, and others guide 
visitors on sport fishing outings.  In the villages, locals prepare housing for tourists.  In 1997, the Secretary of the 
Environment, Natural Resources, and Fisheries in Mexico (SEMARNAP – Secretaría del Medio Ambiente, Recursos 
Naturales y Pesca),49 in conjunction with the United States Department of Interior, built a bird-watching tower in the 
Biosphere and did aerial surveys of the Delta.50 

The future of the Cienega is uncertain as well.  The water that supplies it, agricultural wastewater from the MODE, 
was diverted from the main stream of the Colorado River because it was too brackish.51  However, the United States 
government has to replace the water that it diverted from the Colorado River.  Currently, the federal government is replacing 
the water that flows through the MODE with water “credits.”  The government procured these credits by conserving water 
through lining the Coachella Canal.52  However, the use of the credits is an interim solution, and the United States 
government will soon need to find a new source to replace the water that currently flows down the MODE to the Cienega de 
Santa Clara.  Many of the proposed long-term solutions for this problem will bypass the water from the Colorado River, 
either through storage or through other means, further reducing the water available to sustain the Delta ecosystem.53  Another 
option, desalinating the MODE water, would destroy the Cienega de Santa Clara.54 

The Colorado River and its Delta have changed substantially in the twentieth century, reducing its flows by seventy-
five percent.55  Increased demand for Colorado River water threatens the remaining flows to the Delta and the Cienega de 
Santa Clara.  Changes must be made to protect the delicate environment of these areas and to ensure that the Colorado River 
will be a viable source of water for years to come. 
 
III. The Law of the River 
 

Just as the environment of the Colorado River Basin is complex, so are the laws that govern it.  There are statutes, 
administrative agreements, court decisions, interstate compacts, state laws, Mexican federal and state laws, and international 
treaties that govern use of the Colorado River.  Collectively, these agreements, made up of United States federal and state 
law, Mexican law, and international law, are known as the “Law of the River.”  While many view the Law of the River as 
sacred,56 it is a dynamic set of laws subject to frequent reinterpretation.  It is also not precise; some scholars even describe it 
as a set of “poorly, drafted, vague and ambiguous documents.”57 

Unfortunately, the Law of the River is resistant to assigning water to environmental uses.  It divides the flow of the 
Colorado River through a rigid system of water rights in the United States and Mexico.  These water rights claim more than 



the entire flow of the Colorado River, creating shortage problems.58  The two main parts of the Law of the River, the 
Colorado River Compact of 1922 and the Mexico-U.S. Water Treaty of 1944, allocate at least 17.5 million acre-feet (maf).  
These allocations were based on a study from 1906 to 1921 that estimated Colorado River flows at 18.1 maf.59  However, 
over the past 400 years the Colorado River’s flows averaged only 13.5 maf.60  This over-allocation is further complicated 
because the Law of the River does not include evaporation in its calculations; evaporation usually causes losses of 1.5 maf 
annually.61 

The Law of the River also creates a system of priorities for Colorado River water.  The first priority is delivering 
water to Mexico as required by the Mexico-U.S. Water Treaty of 1944 described in detail below.  The second priority is 
“present perfected rights,” which are water rights that were exercised prior to 1922, including rights established by state 
law.62  The third priority is delivery of water to the Lower Basin for consumptive uses (e.g., municipal and industrial use), 
and the fourth priority is consumptive use in the Upper Basin.  The fifth priority is economic, non-consumptive uses, such as 
power generation.  Any remaining water is used for non-economic, non-consumptive purposes, with fishing, hunting, and 
navigation ranking above environmental protection.63 

“The Law of the River developed under the premise that water left instream was ‘wasted.’”64  It places restrictions 
on transferring water from its existing uses to accomplish goals such as environmental protection; these restrictions have 
become more severe due to increased pressure on water resources. 65  Historical interests have priority in this system and are 
resistant to giving up their water rights to maintain and protect the environment.  With the growing pressures on the water 
and the entrenched interests in place, it will be difficult to ensure the freshwater flows needed to protect the Delta. 

This section will outline the major parts of the Law of the River.  First, I will discuss the Colorado River Compact of 
1922.  Next, I will describe the Mexico-U.S. Water Treaty of 1944 and two of its subsequent amendments.  Lastly, I will 
introduce some of the recent developments on the Colorado River. 

 
A. The Colorado River Compact of 1922 
 
The Colorado River Compact of 1922 is the most important document allocating Colorado River water in the United 

States.66  It is a five-page contract between Arizona, California, Nevada, Wyoming, Colorado, Utah, and New Mexico that 
divides the water among them.  The Compact is not an environmentally friendly document because it restricts parties to only 
“beneficial uses” of the water.67  “Beneficial use” is never explicitly defined in the Compact, but its meaning can be 
approximated by the wording in Article III(e).  That Article allows the parties to receive water only if that water can be 
“reasonably applied to domestic and agricultural uses.”68  Domestic use, as defined by the Compact, includes water for 
households, stock, municipalities, industrial, and other like purposes.  It does not, however, include leaving the water 
instream to protect fish, native wildlife, or for other environmental reasons.  Thus, restricting the parties to “beneficial uses” 
of water only does not allow them to protect the environment. 

The Compact separates the Colorado River Basin into the Upper Basin (Colorado, Wyoming, Utah, New Mexico, 
and part of Arizona) and the Lower Basin (California, Nevada, and the rest of Arizona).  Each Basin is given annual use of at 
least 7.5 maf of Colorado River water.69  In surplus years, the Lower Basin is granted an additional 1 maf per year, which the 
Upper Basin must release before it can consume any surplus water.70  Each Basin is permitted to divide its share of the 
Colorado River water among the states it includes, and each has a separate means to regulate how its allotted water is divided 
among the states. 

 
1. Upper Basin 
 
The Upper Basin allocates its 7.5 maf of water among its states according to the Upper Colorado River Basin 

Compact of 1948.71  The allocations are as follows:  Colorado, 51.75%; New Mexico, 11.25%; Utah, 23%; Wyoming, 14%; 
and Arizona, 50,000 af.72  Within each state, state law regulates how water is used, which largely follows a system of prior 
appropriations.  Through this system, water is given to the parties that first put the water to beneficial use.73 

The Upper Basin states have never used their full share of Colorado River water due to fewer irrigation projects and 
a smaller population than that of the Lower Basin.  In 2003, the Upper Basin only used about 4.89 maf, approximately 64% 
of the total allocated to it under the Colorado River Compact.74  Currently, the additional water not used by the Upper Basin 
flows down the river to be consumed by the Lower Basin at no cost.  However, the population of the Upper Basin is 
increasing, and water use is increasing along with it.  Experts predict that by 2025, use will increase by more than 70,000 af.75 

The 1968 Colorado River Basin Project Act controls the Upper Basin’s Compact delivery obligations through 
releases at the Glen Canyon Dam.76  Under the “Long Range Operating Criteria” developed in the Act, the Secretary of the 
Interior (Secretary) specifies the required releases of the dam and the criteria that must be met to deviate from those required 
releases.  In normal years, the target release at the Glen Canyon Dam is 8.23 maf.  This satisfies the requirements of the 
Lower Basin and Mexico.  Each year, the Secretary of the Interior releases the Annual Operating Plan (AOP) that determines 
whether the river is under normal, surplus, or shortage conditions.  Additional releases from the Glen Canyon Dam can only 
be made in surplus years.77  The power to determine surplus and shortage conditions gives the Secretary of the Interior 
significant power over the Colorado River water. 



 
2. Lower Basin and Arizona v. California 
 
The 1928 Boulder Canyon Project Act (BCPA) regulates water use within the Lower Basin.78  The act authorizes the 

Lower Basin states to create a compact to divide the water as long as California is limited to 4.4 maf in normal years.79  The 
BCPA also states that, in order to use the water, every party must contract with the Secretary.  The Secretary creates 
permanent water contracts with parties in the Lower Basin.  These contracts cannot exceed the amount allocated to each state.  
The Secretary is also authorized to contract for surplus water or unused portions of other states’ allocations.80  The parties 
that contract with the Secretary are usually large entities such as irrigation districts or water utilities.81 

The states of the Lower Basin never entered into the compact that they were authorized to create by the BCPA.  
States were unsure of how the Secretary’s power to allocate the river water affected state laws.  Thus, states were in conflict 
over the allocation of the water.  In 1963, the conflict between two states, Arizona and California, resulted in a case before 
the Supreme Court.82  The Court held that below Lee’s Ferry, Arizona, the dividing point between the Upper and Lower 
Basins, the Colorado River is under federal, not state, control.83  Water rights in place before 1929 under state law are not 
preempted by federal law.84  Water may only be allocated through federal water delivery contracts, as discussed above.   

The Court also determined that Congress created a system of apportionments for the states of the Lower Basin:  
Arizona receives 2.8 maf, California receives 4.4 maf, and Nevada receives 0.3 maf.85  The allocations include only 
mainstream waters; each state has the exclusive rights to its tributaries.  The system gives the highest priority to present 
perfected rights, which include the rights of Indian tribes in the Colorado River Basin.  After these historical rights, the 
Secretary has discretion to apportion the remaining water.86  In 1968, Congress, through the Colorado River Basin Project 
Act, further refined the system and authorized the Central Arizona Project (CAP), another entity that can contract with the 
Secretary for water rights on the Colorado River.  Under the legislation that established the CAP, Arizona agreed that 
California should receive its full allocation of water before the CAP receives any water.87 

 
B. The Mexico-U.S. Water Treaty of 1944 
 
In 1944, the United States and Mexico signed an agreement regarding the waters of the Colorado, Tijuana, and Río 

Grande rivers.88  According to the Treaty, the United States must deliver 1.5 maf of Colorado River water to Mexico 
annually, which is slightly more than ten percent of its average annual flow.89  In years of surplus, Mexico is entitled to an 
additional 0.2 maf.  The United States delivers ninety percent of this water at the Northerly International Boundary (NIB), 
where it is diverted via the Central Canal to the Mexicali and San Luis Río Colorado irrigation districts and the municipalities 
of Mexicali and Tijuana.90  The remaining ten percent goes to the Southerly International Boundary (SIB), where it is 
diverted for irrigation. 

The Treaty also created the International Boundary and Water Commission (IBWC).91  The IBWC manages 
transborder water resources, applies provisions of the water agreements and treaties, builds and manages waterworks, 
negotiates future agreements regarding international waters, and settles Treaty disputes.92  It has jurisdiction over boundary 
delineation, the boundary sections of the Río Grande and Colorado Rivers, all water works located on the border, and any 
projects that will affect compliance with the Treaty.93  The IBWC also took over the International Boundary Commission, 
which was founded in 1889.  This gives the organization power over the dry lands and rivers of the border region.94  While 
the IBWC’s stated mission is to “provide environmentally sensitive, timely, and fiscally responsible boundary and water 
services along the United States and Mexico border…in an atmosphere of binational cooperation and in a manner responsible 
to public concerns,”95 it has generally limited its scope of activities to water issues along the border, leaving environmental 
concerns to other governmental agencies in the United States and Mexico.96 

Amendments to the Mexico-U.S. Water Treaty of 1944 are called “Minutes.”  The IBWC signed Minute 242 in 
1973 to deal with water quality, or, specifically, the salinity of water delivered to Mexico.97  Each year, nine tons of salt pass 
through the Colorado River.  About half of this salt is naturally occurring, and an additional thirty-seven percent comes from 
agricultural wastewater.98  In the 1960s, agricultural runoff from the Wellton-Mohawk region of Arizona introduced highly 
saline water into the Colorado River, raising its concentration of salt from 800 parts per million (ppm) to 1,500 ppm near the 
border.99  The increased salinity of the Colorado River water damaged agriculture in Mexicali, Mexico.100  In 1965, Minute 
218 forced the United States to reroute this saline water via the MODE.101  However, Mexico was still concerned with the 
salinity of the water delivered to it at the NIB.  It negotiated Minute 242, which states that water delivered to Mexico must 
not be 115 ppm (plus or minus 30 ppm) more saline than the water that passes over the Imperial Dam in the United States.  
To accomplish this, the United States implemented salinity control measures, added salinity standards to the United States 
Clean Water Act,102 and constructed the Yuma Desalting Plant, which has yet to be used.103 

The IBWC adopted another amendment, Minute 306, in 2000.104  Minute 306 states that the IBWC must establish 
binational studies that examine means to secure water for ecological purposes.  The IBWC must also create cooperative 
projects to preserve the riparian ecology of the Colorado River and its Delta with “a focus on defining the habitat needs of 
fish, and marine and wildlife species...”105  A symposium was held in September 2001 as a follow up to the December 2000 
agreement.  Though the symposium was cut short by September 11, it accomplished its goal of sharing information between 



the two countries.  At the symposium, speakers also acknowledged the work done since the signing of Minute 306.  Besides 
an increase in information sharing, the IBWC has also begun pilot restoration projects and flow modeling.106 

 
C. Recent Developments 
 
The Law of the River has changed dramatically since 1944, due in large part to the changes in the Colorado River 

region since that time.  Changes such as population increases, increased movement to cities, and increased use of water have 
added strain on river resources, necessitating refinements to ensure adequate water for all parties in the future.  An increasing 
focus on environmental protection beginning in the 1970s has also resulted in new attempts to make the Law of the River 
more environmentally friendly.  In this section, I will describe a few changes that are affecting how Colorado River water is 
used today. 

 
1. Water Banking 
 
Even after the Supreme Court’s decision in Arizona v. California, tensions persisted between the two states 

regarding allocations of water.  Arizona, which was not using its full apportionment, feared that California would claim its 
excess water, leaving it unable to support a growing population.  To stop California’s reliance on its unused apportionment, 
in 1996 Arizona created the Arizona Water Bank.107  The Bank uses the CAP to store water to be withdrawn in the future.  
This allows Arizona to use its full allotment so it cannot be drawn upon by California.  There are two versions of water 
banking: direct recharge and in lieu recharge.  In direct recharge, CAP water is stored underground until users need it.  With 
in lieu recharge, users withdrawing groundwater switch to CAP water.  The groundwater they save by using CAP water can 
be withdrawn later by the Arizona Water Bank.108  The system does not save water; it just delays unsustainable groundwater 
withdrawals.  Other states can also use the system.  In water surplus years, California and Nevada can store water that they 
would otherwise not use.  Then, in shortage years, they can draw upon this stored water.  California or Nevada may access up 
to 10,000 af of Arizona’s allotment annually.109 

The United States Department of the Interior (DOI) extended water banking in November 1999 when it created 
regulations for interstate water banking on the Lower Colorado River.110  State law authorizes water bank customers to store 
“intentionally created unused apportionments” (ICUAs) in other states.  The bank can return the water to the bank customer 
when it is needed.  Water can also be released on credit in anticipation of future storable water flows.111  If all parties 
approve, water bank customers can sell their ICUAs.  This would allow parties to market water in the Lower Basin.  
However, commoditizing water would not promote sustainable use.112 

 
2. Moving Water from Agricultural to Municipal Use 
 
The landscape of the United States has changed substantially since the 1920s.  Population density more than doubled 

between 1920 and 1990, and cities are growing at an astounding rate.113  Because of this, the demand for water has shifted 
from agricultural purposes to municipal and industrial uses.  These uses create a greater economic benefit and, thus, 
municipal and industrial users are willing to pay more for water.114  For example, cotton produces a return of $192 per acre-
foot of water, while in Tucson, Arizona, residential users pay $700 per acre-foot.115  Despite this significant difference, the 
Law of the River grants agricultural interests high priority.  Farming is an important part of the United States culture, and 
farmers will not soon be willing to give up their water rights. 

In the 1930s, California created the Seven Party Agreement to establish a system of priorities for its allocation of 
Colorado River water.116  This Agreement placed agricultural uses first and municipal uses last in its list of priorities.  
Specifically, the Agreement divided its first 3.85 maf among agricultural parties with the following priorities: (1) the Palo 
Verde Irrigation District (PVID); (2) the Yuma Project; and (3) the Imperial Irrigation District (IID) and the Coachella Valley 
Water District (CVWD).  Next, 1.212 maf was split among the fourth priority, the Metropolitan Water District (MWD) of 
Southern California and the City of Los Angeles, and the fifth priority, additional water for the MWD and Los Angeles as 
well as water for the San Diego County Water Authority (SDCWA).  The sixth priority gave an additional 0.3 maf to IID and 
the seventh priority gave all the remaining water to agricultural interests.  In total, the Seven Party Agreement allocated 1 maf 
more than what was allocated to California under the BCPA.117  Thus, California was dependent on the unused portions of 
other states’ allocated water and any water available in surplus years.  If California was unable to secure this additional water, 
the MWD, Los Angeles, and San Diego could lose their supplies of water from the Colorado River.118 

As water use increased in the Upper and Lower Basins, California municipalities became nervous about the safety of 
future water flows.  In the 1980s, the MWD and others attempted to create transfers of water from agricultural to urban 
users.119  The IID agreed to give the MWD 106,100 af of additional water, but the CVWD sued and claimed the right to the 
IID’s unused water under the Seven Party Agreement.120  The transfer of water never went through. 

In 1996, due to water banking, Arizona and Nevada began to use their full apportionments of water.121  California 
was then reliant on the Secretary to declare a surplus; otherwise, many Southern California municipalities would be without 
water.  Then-Secretary Bruce Babbitt used his power to get local water users, such as the IID and the MWD, to draft the 



California Colorado River Use Plan, or the 4.4 Plan.122  Under this plan, California would reduce its water use to 4.7 maf by 
2015 and continue reducing it thereafter until it reached 4.4 maf.  It also had to show an improvement in water use by 
December 31, 2002.123  The initial agreement fell apart, but pressure from Babbitt and California Governor Gray Davis 
forced the parties involved to sign the Quantification Settlement Agreement (QSA) in 1999.124  The QSA set out key terms, 
to be included in a future agreement, that included legitimatizing water transfers and shifting agricultural water to municipal 
use.  The MWD, Los Angeles, and the SDCWA were given an additional 400,000 af of water that was formerly given to 
agriculture.125  “We are acknowledging a new reality,” said University of California Los Angeles historian Norris Hundley Jr.  
“When people, meaning cities, need water, they are going to get priority.  When there are cutbacks, farmers will be cut back 
before cities.”126 

 
3. The Colorado River Surplus Criteria 
 
To convince the states of the Lower Basin to adopt the QSA, Secretary Babbitt had to agree to adopt new criteria 

that specified what to do with surplus water that emphasized the needs of municipalities.127  California drafted its proposal for 
the new criteria in an appendix to the QSA; it guaranteed California more than 4.4 maf of river water each year through 
drawing water out of reservoirs.128  California argued that if reservoirs were drawn down, more floodwaters could be 
contained in surplus years instead of flowing into Mexico.  The other Colorado River Basin states (Arizona, Colorado, 
Nevada, New Mexico, Utah, and Wyoming) created another proposal that limited the use of surplus flows.129  These states 
feared that California would never cut down its water use and would eventually require some of their water.   

After Arizona and the MWD negotiated an agreement that would guarantee Arizona’s rights to water until 2015, the 
Basin states renegotiated their proposal and submitted the “Basin States Alternative” proposal, which was ultimately selected.  
The proposal’s first goal is to allocate the unused normal apportionment in the Lower Basin.  The Secretary must allocate this 
water first to the MWD and the Southern Nevada Water Authority (SNWA) for domestic use and off-stream banking; any 
additional water would go to California to be divided according to the QSA.  The second goal is to identify surplus water, 
which the proposal defined as water that exceeds downstream demand and that must be released for flood control purposes.  
The third goal is to deliver surplus waters according to a system of priorities, which vary depending on the water levels at 
Lake Mead.130  The final Record of Decision implementing the Basin States Alternative was signed on January 16, 2001.131 

According to the National Environmental Policy Act (NEPA), government projects must create Environmental 
Impact Statements (EISs) that investigate the environmental impact of actions taken and any possible alternatives.132  The 
BOR’s Final EIS for the new surplus criteria articulated the major problem with the new criteria:  it limits the amount of 
water that will flow to the Delta.  Lake Mead, behind the Hoover Dam, would be drawn down to ensure maximum capture of 
surplus flows that would normally flow into Mexico.133  This would severely limit the surplus flows that reach Mexico and, 
therefore, the Delta.  Thus, the new surplus criteria will actually harm the future of the Delta environment in favor of 
ensuring water use for cities in the United States. 

 
4. Defenders of Wildlife v. Babbitt 

 
When implementing the new surplus criteria for the Colorado River, the BOR argued that it did not have to consider 

the environmental impact on the Delta because it is in Mexico.  The BOR also presented this argument when, as part of a 
consultation regarding the Endangered Species Act (ESA), it organized the Lower Colorado River Basin Multi-Species 
Conservation Program (MSCP).134  Environmental groups, once part of the MSCP, challenged BOR’s decision not to 
consider the Delta’s environment in the suit Defenders of Wildlife v. Babbitt in 2000.135  The suit alleged that BOR, the Fish 
and Wildlife Service, the National Marine Fisheries Service, and the Department of Commerce violated the ESA by failing 
“to satisfy the consultation requirements of the ESA with regard to protected species in the Colorado River Delta in 
Mexico.”136  

The issue in Defenders of Wildlife was whether the BOR had to consider extra-territorial species in its consultation 
even though they live in parts of the Delta that it has no control over.137  The Plaintiffs attempted to force the BOR and other 
agencies to view the Colorado River and its Delta as one interconnected ecosystem that cannot be analyzed in parts.138  
Certain species, such as the totoaba bass, live solely in Mexico, while many others, like the Southwestern Willow Flycatcher 
and the Yuma Clapper Rail, migrate between the two countries.  While the BOR completed the required consultations on 
certain species, it refused to perform a formal consultation on the totoaba bass.  It claimed that it did not have discretion over 
how Mexico used the water delivered to it, and, therefore, it did not have to consider the Colorado River Delta.139 

Environmentalists were hoping that the ruling in this case would force the BOR and the other parties involved in 
creating the surplus criteria to consider extraterritorial species and create an alternative plan that would not put the Delta at 
risk.  However, the United States District Court in the District of Columbia ruled in March 2003 that the BOR had no 
discretionary control over the water south of the Mexican border where the Delta is located.140  The section of the ESA that 
was the basis of the challenge required consultation only in actions “in which there is discretionary Federal involvement or 
control.”141  This victory for the BOR ended the Plaintiffs’ attempt to force United States agencies to consider the effects 



their actions have on the Mexican environment; it allows the surplus criteria, which pose a serious threat to the Delta 
environment, to be enforced. 

The Law of the River has changed considerably since the signing of the Colorado River Compact in 1922.  It is a 
complex legal framework that is widely debated and not easily understood.  As it exists today, the Law of the River provides 
a rigid, inflexible set of water rights that values historical claims over environmental concerns.  As the values of the 
population in the Colorado River Basin continue to change and pressures on the water grow, the Law of the River must shift 
to satisfy new social and economic concerns and ensure sufficient water for irrigation, municipalities, and the environment. 
 
IV. Problems 
 

Eighty years ago, when the Colorado River Compact was still a new document, the Colorado River Basin was a 
different place.  Southern California was populated with small towns, not large cities.  Las Vegas was home to more 
tumbleweeds than humans, and Salt Lake City was an agricultural center, not a metropolis.142  Since that time, urban sprawl 
has turned deserts into cities, existing cities have seen their populations increase exponentially, and agriculture has changed 
from sustenance to large cooperatives.  Each of these shifts has changed how much and by what means water is used.  These 
shifts have also presented the Colorado River Basin with a unique set of challenges that it will have to resolve in the future to 
ensure adequate water supplies in the future.  This section will discuss a few of the most dramatic problems affecting the 
Colorado River in the United States and Mexico. 

 
A. Population Growth 
 
The population of the United States-Mexico border region is growing twice as fast as that of the rest of the United 

States. 143  Since 1950, the population has increased by over six million people.144  No one could have predicted this kind of 
population growth when the original decisions dividing the Colorado River water were made.  The growth puts a strain on 
resources that will only worsen as time goes on.  Currently, twenty-three million people in the Lower Basin rely upon the 
Colorado River for water.145  The number of people in California that are dependent on Colorado River water is expected to 
increase by sixteen million people by 2025, and the populations served by the water in Arizona and Nevada are also expected 
to double.146  This increase in the population is further complicated by a trend towards higher per capita use of water.147 

The Upper Basin has never used its full apportionment of water, allowing the excess flows to move freely to the 
Lower Basin.  This, however, will change, and surplus flows will eventually disappear.  By 2050, the Upper Basin will likely 
use 1.1 maf more water than it uses now.148  Also, the Upper Basin could, at any time, begin a system of water banking.  This 
would allow the states of the Upper Basin to preserve more of their allotments of water, leaving less water to flow to the 
Lower Basin and Mexico. 

Much of the population of the Lower Basin relies upon groundwater.  However, withdrawals of groundwater are 
currently unsustainable:  the aquifers are being depleted at a much faster rate than they can be recharged.149  In Arizona, 
withdrawals exceed recharge by more than 2.5 maf per year.150  Nevada is also putting substantial pressure on its 
groundwater resources.  The Las Vegas metropolitan area has increased substantially, and its demand is significantly greater 
than the current supply.151  As this unsustainable use continues and groundwater resources are exhausted, it is likely that the 
Lower Basin states will look to the Colorado River for replacement water. 

There are also problems with the quantity of water in Mexico.  This is due not only to population increases, but also 
to a lack of infrastructure to purify water for use.  The population growth in the region, especially in cities like Tijuana and 
Mexicali, has increased faster than the development of wastewater infrastructure, creating problems with water pollution.152  
Many border communities do not have potable water, and, in some cities, raw sewage and untreated wastewater are released 
into sources of drinking water.153  These pollution problems are creating health problems for the people that inhabit the 
region and the fragile ecosystem. 

The increased population of the Colorado River Basin has already made a serious impact on water use in California.  
According to the 4.4 Plan, California had to progress towards reducing its water use by December 31, 2002.  As the date 
approached, California municipalities attempted to form agreements with local agricultural interests to transfer part of their 
3.3 maf share of water to Southern California cities.  Environmentalists objected to these agreements, however, because they 
would have reduced the agricultural wastewater flows that fed the Salton Sea.154  Farmers and others were hesitant to stop 
raising crops on some of their fields, fearing that the reduced activity would cut jobs and further hurt the economy.155  
Eventually, the agreements were loaded with conditions that made them unacceptable to the parties involved, and the deal fell 
through.156   

On January 1, 2003, Secretary of the Interior Gale Norton cut off the additional supply of water to California, 
forcing the state, for the first time, to live within its allotted 4.4 maf.157  This reduction in freshwater will likely force farms to 
cut production and municipalities to spend more money in water conservation efforts.  Some large cities, like San Diego and 
Los Angeles, are planning to withdraw additional water from their reservoirs.158  Other users are considering filing lawsuits 
against the government to increase the water flows.  Cities are also considering utilizing non-hydrological sources, such as 



desalinizing seawater or recycling water.159  Action must be taken quickly to reduce water use in California and create a 
sustainable system of water management. 

 
B. Salinity 

 
Salinity is also a problem that continuously plagues the users of Colorado River water.  While the salt concentration 

at the river’s source in Wyoming is only 50 ppm, at the Imperial Dam in California, concentrations can reach 879 ppm.160  
This salt largely comes from agricultural runoff and can be prevented only through the application of more water, which 
would further compound the shortage problems.  It would also require the application of more fertilizer, raising costs for 
farmers.161 

High salinity causes many problems.  It damages waterworks, corrodes plumbing, increases construction and 
maintenance costs, harms water quality, and increases water use, as described above.162  Because of the damage that salt does 
to fields, farmers depending on Colorado River water may have to switch to lower-value, heartier crops that can handle 
higher salt concentrations.163  Combined with the additional costs that farmers would have to bear, this could severely impact 
farmers’ ability to make a profit.  According to the BOR, salinity in the Imperial Valley cost farmers $204,000 in 2000 and 
increase of 1 ppm would cost an additional $108,000.164 

Salinity also creates high costs for municipalities.  A study done by the City of Los Angeles determined that a 1-ppm 
increase in salinity causes $300,000 of damage to the water delivery system each year.165  Consumers must also bear some 
costs of higher salinity.  More soap and detergent are needed, additional water softening is needed, water heaters can be 
damaged, and fabrics wear out more rapidly.166  The MWD estimates that reducing salinity by only 100 ppm would save 
customers $95 million per year.167  Increased salinity can also harm human, fish, and animal health.  In total, the economic 
costs of salinity are almost $1 billion per year; these costs increase by $2.5 million per ppm in the Lower Basin alone.168 

Minute 242 of the Mexico-U.S. Water Treaty addressed the salinity of water flowing into Mexico.  However, the 
addition of this Minute did not create any permanent solutions to the salinity problem.  Salinity is inversely related to 
Colorado River flows; the higher the flow, the lower the salinity.  With Colorado River flows likely to decrease over the 
years, salinity will increase.  Salinity also increases when water is reused.169  Even if the United States fulfills its duties under 
Minute 242, salinity could reach unacceptably high levels in Mexico.170   

The high salinity levels could make it difficult for the United States to fulfill the requirements of Minute 242.  
Removing the necessary amount of salt, about 1.5 million tons, costs between $27 and $76 per ton.171  With the federal 
government decreasing funding to desalinization efforts, removing this salt will become increasingly difficult.  Already, the 
United States is in violation of EPA standards.  In 1996, the Colorado River Basin Salinity Control Forum (CRBSCF) found 
that the river’s high salinity violated the Clean Water Act.172 

The federal government has a few options for reducing the salinity of Colorado River water.  One option is 
operating the Yuma Desalting Plant.  Built in 1992 at a total cost of $258 million, the Plant has the capacity to produce 
68,000 af of desalinized water annually at a cost of $350 to $480 per acre-foot, or $26 to $34 million annually.173  The Plant 
has never been used, however, and currently sits idle.  In its idle state, the Plant costs $5.1 million per year in maintenance 
costs.174  Even if it is operated, the Plant is not a cost-effective way to deliver low-saline water to Mexico.   

It also creates environmental concerns.  If government begins operation of the Plant, it would treat water from the 
Wellton-Mohawk District.  Normally, this water would flow down the MODE to create the Cienega de Santa Clara.  Treating 
this water would produce wastewater with extremely high salinity, about 9,400 ppm.175  This wastewater would be returned 
to the MODE, where it would flow to the Cienega.  This would more than triple the salinity of the water flowing to the 
Cienega while reducing the overall water flows by seventy percent.176  The effect on the Cienega habitat and the people who 
live there would be devastating.  Operation of the Yuma Desalting Plant is an expensive option that would irreparably harm 
the Cienega de Santa Clara.  Other alternatives need to be examined. 

Another way that the federal government could reduce salinity is to increase flows down the Colorado River by 
purchasing water rights from farmers.177  The farmers would not irrigate as much land, reducing the salinity created in the 
river from agricultural runoff.  The increased flow through the Colorado River would also help to dilute the salt that was in 
the river, creating a lower level of salinity.  However, this method would again decrease the water flow to the Cienega, which 
is largely from agricultural runoff. 

 
B. Indian reservations 

 
Another source of pressure on the already strained resources of the Colorado River is the water rights of Indian 

reservations.  In 1908, the United States Supreme Court ruled in Winters v. United States that Indian reservations created by 
the federal government were implicitly reserved water to “fulfill the purposes for which the reservation was made.”178  These 
water rights were created at the time of the establishment of the reservation, and therefore fall under the highest priority of 
the Law of the River in the United States, or “present perfected rights.”  In the past, Indian tribes in the Lower Basin did not 
use their water rights due to a lack of funding.  Much of the water used by the Indian reservations was really used by farmers 
leasing reservation lands.  Between 1987 and 1993, Indian reservations used only 769,360 af of their 917,552 af allocation.179 



Water use on Indian reservations has been increasing, however.  Tribes have begun to develop economically and 
assert their rights to Colorado River water.  In 1992, ten tribes from the Colorado River Basin formed the Ten Tribes 
Partnership to develop their resources and expand the reservations’ water rights.180  The Partnership is also considering 
marketing its water to off-reservation users and using the money gained for further economic development.  Because of the 
development of the tribes, experts expect water use on the reservations to increase dramatically.  In the Lower Basin, tribal 
water use is supposed to increase by 0.537 maf by 2050.181  Upper Basin tribal water use is expected to more than double in 
the next fifty years.182 

Many Indian tribes are using legal means to secure more water for reservations as well.  In Arizona, tribes are 
attempting to exchange their rights to surface water for rights to CAP water through a settlement between the BOR and the 
Central Arizona Water Conservation District.183  A related settlement pending before Congress would dedicate nearly half of 
CAP’s water to tribal use and provide additional funding for water development on the reservations.184  Indian water rights 
could also lead to further shortages for California.  There, the Quechan Indian Tribe is in the midst of a land claim proceeding 
that could reallocate 78,000 af of California’s water.185 

As more Indian tribes develop economically, the demand on Colorado River water will increase.  While some 
encourage this development because it could allow municipal users to purchase water rights from the tribes, tribal 
development will ultimately put a greater strain on Colorado River resources and take needed water away from 
environmental purposes. 
 
V. The Need for International Cooperation and Other Suggestions for Improvement 
 

The Colorado River Basin and Delta are in a state of crisis.  There are increasing demands on the river water from a 
growing population that conflict with groups seeking to preserve the water for environmental purposes.  Historical water 
interests are protective of their rights and reluctant to give up water to protect the Delta, and new parties are trying to develop 
what little water remains.   

The Delta’s survival depends on receiving a permanent supply of water, which necessarily must be taken from 
existing water interests in the United States or Mexico.  This task will be difficult, as “Colorado River water interests 
represent billions of dollars worth of productive agriculture, business, industry, and the domestic needs of tens of millions of 
people.”186  Because of the large number of stakeholders affected by decisions made about Colorado River water, any 
solution to the problems of decreasing flows and environmental damage must be politically and economically viable. 

This task is complicated by the two different systems that control the Colorado River.  The United States is a large, 
industrialized country, while Mexico is still in stages of development.  Each side of the boundary has different historical, 
socio-cultural, political, and socio-economic conditions that affect how it makes decisions.187  Unilateral decisions cannot 
take all of these important factors into account.  Experts agree that any decisions made regarding the fate of the Colorado 
River and its Delta must be made bilaterally.  “[W]hen government actions on the border are taken in isolation from one 
another, there are bound to be unforeseen negative results.”188  The region needs to be treated as an ecological whole, and 
though the entire Delta is in Mexico, Mexico alone should not shoulder the responsibility for the area’s protection.  It is not 
given sufficient water to protect the environment and provide for its people in large part because the United States diverts 
ninety percent of the river water before it reaches the NIB.189  It also is significantly less economically developed than the 
United States. 

The BOR has argued that it does not have to consider Mexico’s environment when making its decisions regarding 
Colorado River water because it does not have discretionary control over what Mexico does with its water.  Mexico has little 
storage capacity on the river, however, and is largely unable to divert water delivered via the Morelos Dam.190  The water that 
currently reaches the Delta is spring floodwater that farmers cannot used because the flows do not arrive during the irrigation 
season.  Despite these facts, the United States has proven that it is unwilling to send surplus waters to Mexico to protect the 
environment without some kind of guarantee that Mexico will use the waters to improve the environment of the Delta.191 

Ecosystems do not know borders; environmental problems do not just stop where one country ends and another 
begins.  Because the ecosystems are interconnected, the decision-making bodies need to be integrated as well.  A binational 
agreement to protect the environment of the Delta, the Cienega de Santa Clara, and the Colorado River Basin as a whole is 
desperately needed.  This process will be complicated, highly charged, and resource intensive.  However, without such an 
agreement, the fragile environment of the Delta will likely not survive.  This section will examine a few of the steps that the 
governments of the United States and Mexico can take to ensure that the Colorado River Basin and the Delta are protected.  
These suggestions are some of the many tactics that the governments could incorporate into a binational agreement to protect 
the environment. 

 
A. Making the Environment a Priority 

 
The first critical step in any agreement to protect the Colorado River and its Delta is the realization that the 

environment must be a priority.  Any agreements dealing with the Colorado River must not be made without first considering 
the ecological impacts in the entire ecosystem, not just on one side of the border.192  These environmental considerations 



must also consider the future of the region and the long-term effects of changes in the flows of the river.  While the 
instantaneous effects may be minimal, the long-term effects of increased pollution, reduced flows, and increased salinity can 
be devastating. 

Many of the water interests in the United States currently do not consider saving the environment a priority.  This is 
also true in Mexico, where the environmental movement is just beginning to take hold.193  Until water interests on both sides 
of the border begin to see the true value of a clean, diverse environment, it will be difficult to convince them to forego their 
water use to protect the environment.  Currently, they underestimate the true value of the water they use because it is difficult 
to assess the monetary value of a clean environment and the species that live there.194 

Education must be an integral part of any agreement to protect the environment of the Colorado River Basin.  
Residents in local communities must be educated not only on how to protect the Basin and the Delta, but why such protection 
is important.  Without this education, people would not feel the need to protect the environment when it is not economically 
advantageous for them to do so.  Teaching this generation also ensures that lessons about the importance of the environment 
become a part of the value structure of the next generation.195  Education is an important part of democracy, and teaching 
people about the environment will allow them to make their own decisions about their future water consumption.196 

Another important step in making the environment a priority for the governments of the United States and Mexico 
would be to add an environmental Minute to the Mexico-U.S. Water Treaty of 1944.  When the Treaty was written, there was 
little concern for environmental protection.197  Now, it is clear that protecting the environment of the Colorado River is 
necessary.  “Available evidence clearly establishes the necessity of certain minimum regular and periodic flows to sustain the 
incidence and distribution of fauna and flora that comprise the ecosystem.”198  The values of people in the United States and 
Mexico have also changed, putting a greater emphasis on environmental protection.199   

The environmental Minute should include certain features.  First, it must provide a conceptual framework for how 
the environment should be prioritized under the Treaty and how future environmental values should be recognized.  It needs 
to state clearly what priority is given to the environment and how that change in prioritization affects the other uses of water 
specified in the Treaty.  Second, it should define relevant terms, such as “ecological use.”  Third, the Minute should specify 
its relationship to relevant domestic and international laws.  Fourth, it should require environmental impact review through 
EISs and research into new technologies and techniques to save the environment.200  Fifth, the Minute should include means 
to educate the population of the area on the importance of environmental protection.  To reach these goals, the Minute must 
also dedicate significant resources to environmental protection and define the steps that need to be taken to achieve 
success.201 

Currently, environmental protection is the lowest priority of the Colorado River water according to the Treaty, 
because it is not directly related to economic development.202  Some of the beneficial uses that are currently given precedence 
over environmental protection do not reflect the current values of the United States.  Navigation, once used for commercial 
purposes on the river, is now limited to recreational uses.203  Navigation, hunting, and fishing, all uses prioritized higher than 
environmental protection, directly depend on the health of the ecosystem.  Strengthening the environmental protections in the 
Treaty through an environmental Minute would ensure the quality of future navigation, hunting, and fishing, thus 
strengthening these functions within the Treaty.204  Additionally, an environmental Minute would strengthen Minutes 242 and 
306. 

An environmental Minute would also help reconcile the Treaty with domestic and international laws, specifically 
those relating to endangered species.  It is unclear how the ESA, the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES), and Mexico’s 1988 Environmental Law relate to the Treaty.  For example, the 
ESA states that United States federal water managers may enter into international agreements to preserve ecosystems if those 
ecosystems are critical to threatened or endangered species.205  This provides a statutory basis for the United States to protect 
the Delta environment, as it is home to both threatened and endangered species.  Adding an environmental Minute to the 
Treaty would bring the Treaty’s goals in line with those of the ESA.  In Mexico, the federal government is also authorized to 
“regulate the extraction and use of national waters, establish prohibited use zones or to restrict water uses in the public 
interest.”206  The creation of an environmental Minute would make the Treaty more compatible with its domestic 
environmental laws, including its laws on biodiversity and ecosystem protection.207 

Creating an environmental Minute would give the United States and Mexico the opportunity to change the system of 
priorities for Colorado River water and establish environmental protection as one of the “beneficial uses” of the water.  This 
would give current water interests the basis they need to protect the environment.  It would also clarify the governments’ 
perceptions of the relative importance of environmental protection.208  If the federal governments demonstrate their 
commitment to environmental protection, citizens will likely follow. 

The Mexico-U.S. Water Treaty of 1944 does not reflect current societal views about the importance of 
environmental protection.  It does not properly prioritize ecological beneficial use and gives precedent to other uses of water 
that are directly dependent on the health of the ecosystem.  It also does not intermingle easily with environmental protection 
laws at the national or international level.  Creating an environmental Minute that re-prioritizes the use of Colorado River 
water to emphasize the importance of ecological uses of water would be a significant step towards solving these problems 
and protecting the environment of the Colorado River Basin and Delta. 

 



B. Creating a Market-Based System 
 
One practical solution for overcoming the difficulties surrounding environmental protection in the Colorado River 

Basin is to create a market-based system.  There are many different ways to create a market-based system for Colorado River 
water.  The Sonoran Institute, a nonprofit organization dedicated to conservation, created one system of voluntary purchases 
and transfers to help restore the Delta.  Under the Sonoran Institute’s proposal, conservation-oriented nongovernmental 
organizations (NGOs) would buy water rights from irrigators in the United States.  These water rights would then be retired, 
and the water would be transferred through the reservoir system and the river to provide instream flows for the Delta.209  By 
leaving more water in the river, salinity conditions would also improve.  The Sonoran Institute believes that this proposal 
would not upset the current water regime because it is a voluntary system; organizations would raise their own money to buy 
water only from those who want to sell it.210  The Sonoran Institute specifically targets the Wellton-Mohawk Irrigation and 
Drainage District because the farmers there pay only $3 per acre-foot of water and produce low economic value crops.  
Therefore, they may be more willing to sell their water for a lower price than other districts. 

Another proposal came from the firm Michael Clinton Engineering (MCE).211  The MCE proposal includes two 
separate plans.  Both plans involve environmental NGOs and others working with the Mexican water agency (the Comisión 
Nacional de Aguas or the National Water Commission) to identify and purchase marginal agricultural lands in the Mexicali 
Valley of Mexico.  If the lands are suitable for a wetland habitat, they would be transformed using the property’s water 
rights.212  In the first proposal, lands that are not suitable to become wetlands would have their water rights retired, and the 
water designated for the land would be re-routed to the Delta through drainage systems.213  In the second proposal, the water 
retired in Mexico would be subtracted from the total that the United States has to deliver to Mexico as part of the Mexico-
U.S. Water Treaty of 1944.  An identical volume of agricultural wastewater, which has higher salinity, would be released 
upstream and diverted through the MODE canal to the Cienega de Santa Clara for delivery to the Delta.214  The second 
proposal would decrease the water flowing through the main portion of the Colorado River, but the water delivered would be 
of higher quality (lower salinity).  Mexico would still receive the 1.5 maf dedicated to it per the Treaty. 

One feasible solution would be a combination of the two proposals outlined above.  Water could be purchased 
according to the voluntary purchase-and-transfer system as outlined by the Sonoran Institute and then delivered to the Delta 
via the means described by the MCE proposal.  This solution is a politically, economically, and legally practical way to 
resolve the problems plaguing the region and restore water to the Delta.  Because the system is voluntary, only those 
interested in selling their water rights would be involved, and those parties would be compensated for the lost water.  If 
sellers could be found, this system would provide a politically sensitive means of securing water for the Delta.215 

The program could also reduce the salinity of the river at a lower cost than operating the Yuma Desalting Plant or 
other available methods.216  Water with lower salinity would greatly benefit both the United States and Mexico.  Agricultural 
interests in Mexico would not have to use as much water due to the lower salinity.  It would also decrease the expenses due to 
damage to water delivery systems in Mexicali and Tijuana.217  The United States government would save money in its 
desalinization efforts as well.  Between 1994 and 1997, the United States Congress distributed more than $77 million to 
control salinity.218  These costs could be greatly reduced.  In addition, the government would not have to spend money to plan 
and implement new salinity control projects if a plan, like the one outlined above, is in place to reduce salinity.219 

The United States and Mexico would also realize additional benefits.  In the United States, because less land would 
be used to irrigate crops, the maintenance and transportation costs involved with delivering the water to the land would be 
avoided.220  Additional water flows would also increase hydropower production at certain dams.221  In Mexico, additional 
water flowing to the Delta would increase the population of shrimp and other marine life.222  This would support the local 
fish and shrimp industries.  A 1988 study regarding a transfer of 40,000 af of water from the Upper to the Lower Basin 
concluded that water can be more valuable when left in the river.  This conclusion was reached by comparing the cost savings 
from reduced salinity and the increased hydropower production with the return from the water when it is used for 
agriculture.223 

There are some difficulties associated with this proposal, however.  First, transfers of water for any purpose are still 
difficult to obtain.  Even if farmers that are willing to sell their water are found, an agreement must still be made with the 
irrigation district they are a part of before the transfer can go through.  In Arizona, the Wellton-Mohawk Irrigation and 
Drainage District (MWIDD) “has publicly stated that it is not willing to sell or lease water.”224  According to Arizona law, 
the MWIDD can veto any farmer’s decision to sell his or her water rights by forcing the farmer to acquire written consent 
from the irrigation district.225  Because of this resistance, NGOs and others involved must search for supplies in many 
different regions to find an irrigation district that will not object to the sale. 

This proposal would also require a binational agreement.  Otherwise, the United States may fear that the extra water 
it releases to Mexico could be used for irrigation instead of environmental protection.226  Acquiring this agreement would not 
be a difficult task, as the framework is already in place through the IBWC.  The IBWC could create a Minute that obligates 
Mexico to deliver the additional water flows created by the purchase-and-transfer agreements to the Delta.  Mexico would be 
required by international law to abide by this Minute.  Mexico would likely not be opposed to such an agreement because the 
economic benefits of allowing the water to reach the Delta are greater than those gained by diverting the water for municipal 
or agricultural uses.227   



Overall, a market-based transfer system is the best means to acquire water for the Colorado River Delta without 
upsetting the ingrained system of priorities and historical water rights found in the Law of the River.  The market-based 
system would provide great economic benefits to both the United States and Mexico.  The additional water flow down the 
river would reduce costs and increase revenues on both sides of the border.  Although there would be some difficulties in 
implementing this plan, it is a realistic solution to the intensifying problems of the Colorado River Delta. 

 
C. Reducing Water Usage 

 
Another important part of increasing water flows to the Delta and protecting future water supplies throughout the 

Colorado River Basin is decreasing water use per capita in the United States and Mexico.  Water use per capita has been 
increasing in some Southwestern states, increasing pressure on the Colorado River water.228  The United States also uses 
significantly more water than other industrialized countries.229  Through education, this trend can be reversed, and demand on 
the river from both sides of the border can decrease.  This will require changing how water is used for industrial, residential, 
and agricultural purposes. 

Industrial water use accounts for eight percent of total consumptive water use in the United States.230  There are 
many ways that industry can reduce its water use.  Business can reduce their overall consumption of water by fixing leaks 
and identifying processes that are wasteful of water.  Educating employees on the importance of saving water can also make a 
substantial difference in the amount of water used.  All employees should be aware of how they can reduce the company’s 
water use.  In addition, water should be recycled within a company whenever possible.  Many processes do not require 
freshwater; these processes can be fed wastewater from other parts of the factory.231  Factories can also use automatic shut-off 
devices for processes that use water.  This will insure that water use is limited to what is really needed and that water is not 
being wasted.232 

Individual water users also must be more responsible about water use in their homes.  Domestic and commercial 
uses of water account for ten percent of the total water used in the United States.233  Forty-one percent of this water is used 
for toilet flushing and an additional thirty-three percent is used for bathing.234  Residences and small businesses can reduce 
their water use by investing in appliances that are more efficient.  There are now efficient toilets, showerheads, faucets, 
washing machines, and dishwashers available.235  People may also preserve water by being conscious of their water use.  
Shorter showers, turning off the faucet whenever possible, and only running appliances such as the dishwasher when they are 
full will substantially reduce overall water use.  Residential users also need to be more selective in their use of water 
outdoors.  Water should not be used in the place of a broom to clean outdoor areas.  Watering of plants and grass should only 
be done in the morning and only when necessary, and sprinkler systems should be checked frequently for leaks.236 

By far, the most significant water use in the United States is for irrigation.  Irrigation accounts for eighty-one percent 
of total water use.237  In the Colorado River Basin, irrigators use more water than elsewhere in the country.238  This is due, in 
large part, to the crops they plant.  Crops such as alfalfa and cotton are popular in the Colorado River Basin even though they 
require large amounts of water and are of a relatively low value.239  Farmers must switch to higher value crops that require 
less water.  “There is still going to be a lot of agriculture, but it is going to get by with less water used more efficiently and 
probably on higher value crops," Thomas J. Graff, regional director of the advocacy group Environmental Defense and 
former member of the Colorado River Board of California, explained.  “Just throwing water on fields to grow grass or to 
grow cotton is increasingly inefficient and uneconomic.”240  Farmers need to update their irrigation systems so less water can 
be used to produce more crops.  Irrigation systems can also use recycled water, reducing demand for freshwater flows.241 

There are many means to improve the environment of the Colorado River Delta, including those outlined above.  
None of these solutions will work in isolation, however.  Each tactic used to improve the environment must be agreed upon 
by both countries.  The Delta itself is entirely in Mexico, and, therefore, it is under Mexican legal control.  Its welfare is 
directly subject to local management.  However, the United States uses ninety percent of the water that feeds it.  The United 
States also has greater economic resources, the ability to store water, and more political control over the Colorado River 
water.242  Without agreement between the two sides, the Delta will surely deteriorate even further. 
 
VI. Conclusion 
 

The Colorado River Delta is an important ecosystem that is beautiful, diverse, and endangered.  Without a 
guaranteed permanent flow of water, the ecosystem will decrease until it can no longer support the endangered and threatened 
species, migrating birds, marine animals, and villages that currently call it home.  Recent developments in the United States, 
such as the increasing population and use of water per capita, the implementation of water banking, increasing water salinity, 
and the new surplus criteria, put the Delta in even greater danger because they further reduce the flow of fresh water down 
the Colorado River.   

The Law of the River, the set of laws that govern this vast ecosystem, creates a system of water management that is 
damaging to the ecosystem.  It gives highest priority to historical water rights, allocates most river water to agriculture, and 
places environmental protection below all other non-economic uses of water.  Thus, under the current system, leaving water 
in the river is akin to wasting it, despite evidence that proves the economic benefits of maintaining instream flows.  Water 



interests on the river are also hesitant to change; they do not wish to reduce their use of the water out of fear that they will not 
have enough water when they need it. 

All of these problems can be overcome, however, through the cooperation of the citizens and governments of the 
United States and Mexico.  Through education, a renewed focus on the environment in international decision-making, a 
market system of water allocations, and reduced water usage on both sides of the border, the environment of the Delta can 
improve.  These improvements will benefit not only the Delta ecosystem, but also the people of the Colorado River Basin.  
Salinity will decrease, water flows will increase, and communities on both sides of the river will save money due to the 
reduced water usage and the lower levels of salinity in the water. 

The benefits of the restoration of the Delta ecosystem cannot be underestimated.  It will provide environmental, 
economic, and cultural benefits for generations to come.  Losing this habitat would have long-reaching devastating effects on 
the economy and the environment.  The United States and Mexico must take action to protect this region and provide it with 
the additional water resources it needs.  Every year the amount of water flowing down the Colorado River decreases and the 
Delta grows closer to extinction.  Without joint action by the United States and Mexico soon, the Delta will surely be lost.  In 
1922, Aldo Leopold wrote, “On the map the Delta was bisected by the river, but in fact the river was nowhere and 
everywhere…”243  With prompt bilateral action by the United States and Mexico, the Delta can again thrive and offer the next 
generation the same scenes that Leopold enjoyed. 
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