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Abstract

Mexico City’s Water System requires 1.32 kWh per cubic meter of water, which is supplied, drained,
treated and expelled from the basin. Addressing the problems of scarcity and flooding in the Valley of
Mexico implies moving from one approach based on the expansion of water infrastructure, towards a model
of decision making focused on a systemic water management perspective.

The energy consumption index calculated from this analysis was used in designing an appropriate na-
tional mitigation action (NAMA Urbana) ”Designing Sustainable Communities”, developed by the National
Housing Commission.

1 Introduction

The development of water management systems in
the Mexico City Metropolitan Area (ZMVM) has
been based on three principles established since colo-
nial times: the desiccation of superficial sources, im-
portation from other basins and expulsion of mixed
residual and rain water.

This resource management model causes two ma-
jor problems in the country’s capital. The first is a
decrease in its availability within the basin, caused by
the reduction of storage capacity and filtration in the
zone, as well as from the expulsion of residual and rain
water policy. This last factor gives way to the second
problem, a system that consumes large and growing
quantities of energy due to the need to import more
water each time from other basins.

2 Objective

The present study has the following main objectives:
to prepare a diagnosis of the energy and environmen-
tal performance of the water management cycle in the
Valley of Mexico, and from there to generate a pro-
posal to reorient the infrastructure and management
of the resource towards an alternate and sustainable
water system for Mexico City.

3 Methodology

During 2011 the Mario Molina Center reviewed
documents on energy consumption and water vol-
umes operated by both Mexico City’s Water System
(SACM) and Mexico’s National Water Commission
(CONAGUA). In addition, direct flow and energy
consumption measurements were made in different
points of the system in order to identify the Energy
Consumption Index (ICE) of each cubic meter
that circulates through Mexico City. Finally, an
interdisciplinary team of experts designed an urban
and environment proposal for an alternative and
sustainable water system capable of constructing
closed water cycles.
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4 Results

The analyses performed indicate that the integral wa-
ter cycle’s Energy Consumption Index (ICE) equals
1.32 kWh per each cubic meter. This index contem-
plates the energy expense for transporting drinkable
water to consumers, plus the energy expense to drain,
treat1 and expel from the basin. The data obtained
show that as time goes by the water’s ICE cy-
cle will increase, elevating with it the carbon
intensity and the spending of government re-
sources for operating Mexico City’s water sys-
tem.

While analyzing the energy consumption of the dif-
ferent sources for drinkable water in Mexico City,
we identified that the energy indexes by system are
equivalent to 0.535 kWh/m3 of the SACM wells; 4.541
kWh/m3 Lerma-Cutzamala; and 0.253 kWh/m3 of
the Immediate Action Program (PAI)2. These data
indicate that importing water from other basins
is the most energy consuming component of
the drinkable water supply to the city and it
needs to be the object of energy saving and sustain-
ability programs in the nation’s capital.
Overall, water management in Mexico City

demands 2,113 GWh annually, amount of en-
ergy equivalent to 16% of the total electric en-
ergy consumed in Mexico City during 2010.

1The ICE of the water treatment percentage that is really
treated in Mexico City was measured. If the total residual
water was treated in the city, under the same technological
outline and current operation (the future PTAR in Atotonilco
was not considered) the ICE’s water cycle would be around
3.74 kWh/m3.

2The SACM wells contribute with 77% of the drinkable wa-
ter, while the Lerma-Cutzamala system represents 18% and the
Immediate Action Program (PAI) contributes with 5%.

5 Conclusions and Recommendations

The analysis of the systems to manage water re-
sources in Mexico City leads to a contradicting sce-
nario. While the area is constantly affected by drink-
ing water shortages and costly periods of flooding,
Mexico’s Basin has the advantage of receiving a great
amount of potentially usable rain. The study carried
out concludes that the city wastes approximately
21 m3/s of rain water at the moment of ex-
pelling it from the basin, either by non-usable
drips or in the city’s own drainage. This could be
avoided, mainly considering that the basin has natu-
ral features that favor its collecting.

In the long-term, the solution to flooding and water
shortage problems must be considered in a much more
ambitious framework, and it should include a restruc-
turing of the processes that up until now have ruled
in the decision making of infrastructure and public
policies in the sector.

To achieve this, we propose to move from a
policy approach based on water infrastructure
to one focused on the systemic perspective of
water management. This would imply instrument-
ing growth control policies for urban areas of the city
and maintaining infiltration capacity through a sys-
tem of Payments for Environmental Services.

The proposal for an alternate and sustainable
system plans for the recuperation of the ex-
lacustrine zones in the south, east and north of
the Valley, which would be used as capturing
and storage areas for rain water. These actions
will be strengthened by recuperating the capacity of
infiltration and sanitation of river and ravine basis.
The strategy will be complemented by the in-
stallation of 24 water treatment plants in some
of the city’s green areas or plazas where the
conditions allow it. This will allow the recovery
of 12 m3/s of rain water and the re-use of 7 m3/s of
residual treated water, adding 19 m3/s; an amount
very close to the volume of water imported from the
Lerma-Cutzamala system nowadays.

In the short and mid-terms we suggest implement-
ing actions that allow the reduction of administra-
tive, operative and financial pressures from SACM
by means of adjusting the policies for drinkable
water rates, such as the installation of consumption
meters, elimination of fixed rates, abolition of water
subsidies to big consumers, and the enforcement of
stimulus and economic sanctions. We estimate that
with the new pricing policies water consumption per
capita in Mexico City could be reduced by approxi-
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mately 8%, besides generating resources to fund Pay-
ments for Environmental Services projects.

Regarding energy efficiency, we recommend re-
placing and repowering the equipment that serves
the city’s water system in order to improve its
performance; this action could generate a reduction
of energy consumption of up to 10%.

We estimate that the correct implementa-
tion of the measures proposed here may reduce
the system’s annual energy consumption by
12% and save 250 million cubic meters (hm3)
of water in the short-term. In the long-term,
once all the proposals are consolidated, we es-
timate that an annual reduction of water usage
of 490 hm3 can be achieved and an estimated
net drop of 14% in the complete cycle of en-
ergy consumption of this natural resource, as
well as an annual drop of 180 thousand tons of
CO2eq emissions.
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