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Availability Criteria

Shortage:                   Less than 1,500 m3/hab./year

Severe Shortage:      Less than 1,000 m3/hab./year
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• Colorado River has a length of
2,300 km.

• Ten dams control the flow regime
and none lies in Mexico. Only one
is international.

• 1.5 million hectares are irrigated in
USA and 170,000 hectares in
México.

• After irrigation, evaporation is the
second largest water consumer.

• 30 million people receive water
supply from the Colorado river.



Water Allocation:

Upper Basin:    9,251 hm3

Lower Basin:   9,251 hm3

Mexico:           1,850 hm3

TOTAL     20,352 hm3

Water Availability:

 18,500 hm3

The water is overallocated



Establishes that:

• “Of the Colorado River waters,
whatever their source, there are
assigned to Mexico a guaranteed
volume of 1850.2 Mm3 per year”.

• In cases of extraordinary drought
or serious accident to the irrigation
systems in the USA, this volume is
reduced in the same proportion of
reductions in the USA

• When the water in the Colorado River is in excess of the needs of
supply / consumption in the USA, they are obligated to deliver to
Mexico additional volumes of water from the Colorado River System
for up to a total volume not exceeding 2096.9 Mm3.



Storage
Percent 

Full

Volume 
Storaged 

(Mm3)

Elevation

(msnm)

Powell Lake 65% 19,539 1,109.03
Mead Lake 41% 12,964 331.84

Total System Contents 58% 42,658

Febrero 22, 2011



The historical deliveries from the United States in 1995-2009 period show that every year these
had been above the established volume and in six of them even over the maximum volume.
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• Aquifer overexploitation (Mexicali Valley and the “Mesa Arenosa”)
leading to a marked decrease in the amount of available water for
agricultural use and water supply for the Mexican border cities (San
Luis Rio Colorado to Tijuana).

• Contamination of groundwater due to urban, industrial and
agricultural discharges.

• Urban and industrial growth and land use change for agriculture and
livestock modifying the environment.

• Low efficiency in irrigation, water wastage due to rudimentary
irrigation practices, poor maintenance of water infrastructure and
leveling problems. The efficiency level is 56% in the gravity driven
systems.

Source: Programa Hídrico Visión 2030 del Organismo de Cuenca Península de Baja California



Source: El cambio climático y el agua. Documento Técnico VI del Grupo Intergubernamental de Expertos sobre Cambio Climático

• The Colorado River meets much of the water needs of seven USA
states and two from Mexico, this represents a population of 30
million inhabitants, it’s projected to reach 38 million by 2020

• In the last 100 years, the percentage of area affected by drought in
the USA has been 14% annual on average, with a maximum of 65%
in 1934

• The allocation of Colorado River water to the USA basin States was
during the wettest period in a period of 400 years.

• 30-40% of the western USA has been under a drought since 1999, 
and the Colorado River has had, between 2000 and 2004, the five-
year low flow rate ever recorded.

• The states of the southwestern USA are experiencing the fastest 
growths in the country and generate a social, economic and 
environmental demand with the resulting legal disputes



Source: El cambio climático y el agua. Documento Técnico VI del Grupo Intergubernamental de Expertos sobre Cambio Climático

• Estimates show that with global warming and increased evaporation, 
runoff reduction reached 30% during this century

• Studies estimate that by 2050, average moisture conditions in the 
southwestern USA could match those seen in 1950s, such changes would 
be due to rising temperatures. 

• Most scenarios of Colorado River flow at Lees Ferry indicate that, in 20 
years, the runoff could be insufficient to meet current demand for water 
resources.







Option Water Supply Benefit Water Quality Technical Issues Environmental

Brackish Water 
Desalination

New Water, opportunity 
to use existing facilities 

Highly saline, but
treatable

Brine disposal Brine disposal

Coalbed Methane 
Produced Water 

New Water Highly saline, but 
treatable

Extensive collection, 
treatment and delivery 
system required

Brine disposal

Conjunctive Use Site-specific options 
improve local supply,
interstate water bank 
would improve

Various
constituents, but all 
treatable

No major technical 
issues

Not expected to be 
significant

Ocean Water 
Desalination

New water, highly 
reliable, created near 
user

Highly saline, but 
treatable

Brine disposal Brine disposal, 
energy 
requirements

Power Plant
Reduction of  
Consumptive Use

Increase water use 
efficiency

Equivalent to 
present Colorado 
River quality 

Reduced plant efficiency, 
air-cooled retrofit 
difficult

No significant 
impacts

Reservoir
Evaporation Control
1.- Chemical covers
2.- Operations at 
lakes Mead and 
Powell

Firm up supply, reduce 
shortages 

Equivalent to 
present Colorado 
River quality

1.- Unproven at scale 
required

2.- Potential impacts on 
water intakes and 
wastewater discharges

Further analysis of 
impacts on habitat 
and recreation 
required



Option 
Water Supply 

Benefit
Water Quality Technical Issues Environmental

River Basin Imports New water Ranges from good 
to excellent

Infrastructure 
requirements. High 
voltage power lines in 
remote areas 

Effects of reduced 
river discharges, 
construction within 
National Forest

Stormwater Storage (Painted 
Rock Reservoir)

New water in years 
when high flows on 
Gila River

Wide range of 
water quality issues

Infrastructure 
requirements for 
canal

Effects of reduced 
river discharge in 
Gila River

Vegetation Management
• Saltcedar control
• Forest Management

Systemwide benefit Equivalent to 
present Colorado
River quality 

Follow-up 
maintenance

Substantial long-
term benefits, 
minor shortage 
term concerns

Water Imports Using Ocean 
Routes

• Undersea aqueduct 
• Tanker transport
• Water bags
• Towing icebergs

Potential new water, 
but of variable 
reliability 

Generally good to 
excellent 

Major technical issues 
with undersea 
aqueduct, moderate 
technical issues with 
other options 

Potential flow 
impacts in source
rivers

Water Reuse (Reuse of 
municipal and agricultural 
wastewater not returning to 
the Colorado River)

Increase water use 
efficiency 

Various
constituents, but 
treatable

Extensive treatment 
requirement, may 
require long-distance 
transmission

Site specific, 
primarily related to 
construction

Weather Modification Firm up supply, 
reduce shortages 

Equivalent to 
present  Colorado 
River quality

Difficult to quantify 
increase in supply

Spread and 
disposition of silver 
iodide





Mexico fully shares the vision to manage the basin with a
comprehensive approach and supports what IBWC in 2008 formalized:
a core group and four working groups.

The federal, state and NGO’s representatives from Mexico and USA
form part of the groups with full decision making profile.

Core Group

Conservation
Group

New Water
Sources Group

System Operations
Group

Environmental
Group



20

Main Objectives of Mexico

• Meet water needs, present and future for urban uses, agriculture and
environment in the USA-Mexico border

• Assess current weather conditions, and future condition of scarcity
(climate change).

• Developing new sources and increase storage capacity.

• Binational investment programs for water conservation and environmental
improvement.

Main Objectives of the USA

• Addressing needs of water quantity and quality of current and future
urban use, agriculture and environment of US and Mexico

• Implement procedures to better manage water scarcity.

• Evaluate potential water exchange USA-Mexico of new sources produced
by the development of infrastructure, improvements or other projects.

• Assess potential impact of climate change on Colorado River.



• Use of the USA Infrastructure by Mexico to store exceeding volumes
generated.

• Joint investments in conservation water projects. USA receives water
for a determined time in exchange of investment.

• Joint Desalination Projects. USA receives water for a determined
time in exchange of investment.

• Identified Projects by Binational Groups:
– Modernization of the Mexicali’s Irrigation District.
– Improvement of the agricultural drainage system.
– Base flow downstream Morelos Dam.
– Environmental Restoration Projects.
– Mexico’s water conveyance by All American Canal.
– Construction of Storage Dams in Mexico for different uses.
– Aquifer Recharge Projects.
– Aquifer Monitoring.
– Other Projects.



• Lining of 75 km of the main network of ID014 with a cost of
US$68 MD the recovery of water would be 46 hm3/year.
 A binational pilot project is being developed, both

countries have agreed to equally fund the final design in
2011 and from the results it would be analyzed to do the
works.

 It is expected that the stored water can be used for
environmental uses in the region.

• Sites identification to build Desalting Plants in Rosarito, B. C.,
and Puerto Peñasco, Sonora.

 A feasibility study for the Binational Desalting Plant in
Rosarito, B. C. is being developed, in a first stage the
capacity would be 1,095 l/s and the final capacity 2,190
l/s.

 The volume of desalted water would be share between
Mexico and US.



• Establishment of five priority areas for conservation and water
needs map to the environment, considering the boundary and
riparian area, and the Colorado River Delta.

 A binational pilot project is being developed which will
cost 698 thousand US dollars, of which 372.5 were
already invested by Mexico government, the remaining
resources will be provided by the USA government from
2011.

• Aquifer monitoring, shortage or drought plans, annual and
multiannual storage in Mexico and USA.

• Modeling the entire system of the Colorado River. Six scenarios
are being simulated, considering flows to the Delta, savings
from modernization and technology for environmental use,
dams and/or aquifers storage. Climate change scenarios
pending



• Develop projects that benefit both countries as increase
water in the system, flexibility in the management of
shortage, improve the environment and prepares for climate
change.

• The use of the USA system to store, deliver, exchange,
transfer or mitigation of shortage opportunities in Mexico.

• Increase the ability if both countries to cooperate in planning
and management of droughts and shortage.

• Seek a real planning of the rational and comprehensive use
and management of the water in the long-term, ensuring
sustainable economic growth.

• Reduce pressure on the hydrological system with new water
sources identified and flexible the use and supply scheme of
the region.



• The binational cooperation framework is a “good practice”
example of an integrated management of a transboundary
basin based on the development and agreement of terms and
conditions acceptable for both countries.

• The promotion of technological cooperation in the field of
desalination will lead to a more competitive desalination
plants and a good option for the basin.

• No project should consider changes, amends or repeal the
rights and obligations established under the 1944 Water
Treaty. In any case, the condition must be not to open the
Treaty, just adjusting by IBWC Minutes.
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Binational 
Desalination 
Plant

Colorado River – Tijuana 
Aqueduct Expansion 
from 4.0 to 5.3 m3/s

Under Construction

Cost $150 MD

In negotiation with US

Cost $140 MD

Use of water 
from Nuevo 
River

Water Salinity 
3500 ppm 
64 Mm3/year
Cost $62.8 MD

Modernization and Tecnification 
Modules 4 and 5, ID014

Treated Waste Water 
Reuse from WWTP 
“Las Arenitas” 
(Mexicali II System)

1rst Module in 
operation (26 Mm3) 
Double Expansion 
under construction
Cost $52.1 MD

Groundwater 
Recharge at 
Mexicali Valley 

Sites have been identified, 
Surplus from Colorado River

Modernization and 
Rehabilitation of ID 
014 Colorado River

Actions Defined to 
recover 767 Mm3/year

Cost $936 MD

Actions Defined to 
recover 89 Mm3/year

Cost $85.7 MD

Irrigation 
District 014 
Colorado 
River



• Unfavorable scenario of climate variability and unavoidable
climate change.

• High rates of population and economic growth in the basin.

• Increasing competition for water.

• Overexploitation and degradation of sources

• Solve technical, legal, economic, environmental, social and
political aspects involved in each project.

• Involve all stakeholders (Federation, States, Users and
Legislators, among others).

• The use of USA system to store Mexico’s water, a flexible
operation and be prepared to face shortage and climate
change conditions.

• To generate new water sources to increase the water supply
and reduce pressure on the hydrological system.



The Governments of Mexico and the USA have:

 The great capacity of jointly sum efforts to strengthen policies to protect
the environment and natural resources sustainable;

 The willingness to cooperate in the search for joint actions to improve
environmental quality and optimize the quality of life of people of the
basin.

 The common interest in collaboration and cooperation to solve high
prioritary issues.

 The willingness to promote new mechanisms for dialogue and agreements
that strengthen their friendship and mutual productive action;

The desire of the National Water Commission is that the binational effort will
be the foundation of the implementation of the climate change adaptation
strategy based on the basin integrated water resources management.
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