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ABSTRACT 

The aim of the present document is to examine the process of water management within an urban 

context by exploring the role of technology and culture in the regulation of water services. This 

study focuses on the scale, perception and operation of hydraulic resources. Water is a basic 

element in shaping the built environment, therefore I question the performance of public 

infrastructures related to water and how those are inserted into the different urban scales. 

In order to provide the research with a particular urban reality I decided to analyse and interpret 

the Basin of the Valley of Mexico. This valley hosts Mexico City, one of the biggest cities in the 

world. Throughout the years the lake-nature of this valley has been modified dramatically, ending 

up with its transformation into a land-base metropolis.  

This research proposes conceptual strategies concerning the size, legibility and usage of the 

hydraulic infrastructures of Mexico City. 
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INTRODUCTION 

Regardless of location, the origin of every human settlement has been anchored to water bodies 

and their management, from coastal cities in Greece and Norway to the finest and complex 

societies of Mesoamerica. Oceans, rivers, lakes and rain water have modulated the configuration 

of several urban landscapes. The Tigris, Euphrates, and Nile are among rivers that have earned 

legendary status, not only for their size and power, but because their waters link our present with 

the ancient cities and cultures that were originated on their banks. 

Water is a basic human need. In July 2010 the United Nations’ General Assembly declared 

access to clean water and sanitation a human right. The main target of this resolution is to 

establish a global commitment to offer funding, technology and other resources to provide clean, 

accessible and affordable drinking water and sanitation for everyone, with special attention to 

developing countries. 

Water is present in every category related to sustainability; it is indispensable for the human 

consumption and it is the centre of many social interactions. It is the main source of the Earth’s 

ecosystems and also the engine of several economic activities. 

Water has a major impact on the basic health services in the human settlements due to the fact 

that sanitation depends on the hydraulic quality and its availability. It is important to mention that 

while its availability varies on environmental assets such as geographic location and the 

hydrologic cycle, the supply and quality of this vital liquid rely on human practices. 

Civilisations and religions have acknowledged the ritual aspect of water in the life cycle; 

therefore this liquid has contributed not only to the physical formation of cities but also to the 

symbolic articulation of the society. Any meaningful notion of long-term sustainability agendas 

in the design process of cities must include the management of water at all its levels. 

It is widely recognized the association of sustainability to the wellbeing of individuals in the 

urban and rural populations. However, this wellbeing must be pursued without depleting the 

natural resources; water is a prime renewable resource. 

A strong sense of community is an important indicator of sustainability and thus the ecological 

implications of the social and governmental attitudes towards water have to be tightly monitored 

in order to combat the irresponsible manipulation of the water resources. 

In regards of the human-made habitats, the institutions and organizations which operate the 

hydraulic resources in a city are essential components in the formation of the urban landscapes. 
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Water-related catastrophes such as scarcity and floods are often rooted in the misconception of 

the waterworks and their immediate influence on the environment. In addition, the current 

patterns of water consumption are unable to satisfy the global demand required for agriculture, 

industrial activities and overall, the domestic life. 

The aim of this research is to examine the current phenomenon of water management within an 

urban context by exploring the role of technology and culture in the regulation of water services. 

This study focuses on the scale, perception and operation of hydraulic resources. Since water is a 

basic element in shaping the built environment I question the performance of public 

infrastructures related to water and how those are inserted into the broad gamut of urban 

dimensions. 

In order to provide the research with a particular urban reality I decided to analyse and interpret a 

unique latitude in terms of its historical and geographical characteristics: the basin of the Valley 

of Mexico. The Aztec Civilisation emerged on this place between the years 1325 AD to 1521; 

today it hosts Mexico City, one of the biggest cities in the world. Throughout the years the lake-

nature of this valley has been modified dramatically, ending up with its transformation into a 

land-base metropolis dwelled by 21 million people.  

Finally, this research proposes specific conceptual strategies in two existing water bodies of 

Mexico City. These proposals are based on the diagnosis developed through these pages, 

concerning the size, legibility and usage of the hydraulic infrastructures. 

Many contemporary metropolises are facing similar dilemmas about the management of their 

water resources. It is estimated that 75% of world’s population will live in cities by 2050 (UN 

2004). The flow of people from rural to urban areas demands the construction of a great amount 

of basic infrastructures, including those for water services. Considering that most of the urban 

development currently takes place in developing countries, ecological and ethical policies 

towards water management are pivotal when forecasting the growth of these cities.  I am 

convinced that understanding the paradigmatic situation of the Valley of Mexico will consolidate 

the inclusion of water in the environmental policies needed to achieve sustainable urban 

settlements. 
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1.1 HYDRAULIC SOCIETIES 

In terms of historical analysis, the control of water and its infrastructure has been linked to a 

general theory of socio-political development; this approach is based on the study of “Hydraulic 

Societies“, an anthropological term that establishes a cultural parallelism between different 

societies and their patterns of water regulation. John W. Bennett (1993) has noted the importance 

of large-scale irrigation systems in the consolidation of centralised bureaucratic powers. He states 

that studying the relationship between water controls and socio-political organisations paves a 

significant field for sustainable water management schemes. 

The first recorded dam was constructed in Egypt some 5,000 years ago, but since that time the 

adoption of this technique has spread all over the world (Goudie A, 2000). The socioeconomic 

effects of this kind of infrastructure have had a deep influence in the conformation of the 

surrounding communities; million of people have depended upon them for survival, welfare and 

employment. Current hydraulic societies manipulate water bodies by developing sophisticated 

infrastructure in order to take advantage of the vast gamut of freshwater ecosystems. The scale of 

the waterworks is varied and the richness of their services has been summed up by the World 

Resource Institute: 

 

“Freshwater ecosystems -lakes, rivers, wetlands, floodplains, estuaries, and deltas- provide 

human societies with several critical natural resource goods and ecosystem-based services. 

Goods include drinking and irrigation water, fish, hydroelectricity, and genetic resources; 

services include buffering of the timing and volume of water flow, dilution and removal of 

wastes, cycling of nutrients and movement of sediments, maintenance of biological diversity, 

and provision of aquatic habitat” (World Resources Institute, 200, 9).  

Water as a resource moves; it is a temporal 

substance, this means that whenever people 

wish to utilize water in one place they must 

capture and store the water when and where 

it is available. Water use for human 

consumption automatically imposes issues of 

sharing and thus, of water as a form of 

property. 

Figure 1. Dam in China. Source: AFP 
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between water and the built environment. The Aztec culture generated a particular cosmological 

vision towards life and death; nature was implicit in every aspect of the society by means of 

rituals, symbols and infrastructure, including the management of their hydrological systems. 

  

1.2 FROM TENOCHTITLAN TO MEXICO CITY 

“The ancient Mexico City used to be formed by canals, like Venice. Today the aim is to drain 

the water and turning the city into dry land. However, if someday this target is achieved, it will 

imply the drought of the valley and the withdrawal of the lakes … Spaniards treated water as 

if it was the enemy.” Alexander Von Humboldt, 1803. 

TENOCHTITLAN: CAPITAL CITY OF THE AZTEC EMPIRE 

According to the Aztec codices, the god Huitzilopochtli instructed the Mexicas to found their city 

at the location where they spotted an eagle perched on a cactus devouring a snake. This was the 

sign they were looking for, and there in the Valley of Mexico, among the salt and sweet water 

lagoons Mexicas saw this vision on the small island where Tenochtitlan was founded in 1325 

Ancient hydraulic societies were formed by 

strong political organisations and military 

structures such as the Mexica civilisation, 

better known as the Aztec empire (1325-

1521 AD) and identified by the city of 

Tenochtitlan. Settled on the basin of the 

Valley of Mexico, this urban centre was 

conceived as a symbiotic association Figure 2. Dam in China. Source: AFP

Figure 3. Tenochtitlan. Source: Legorreta J (2008)
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AD. Estimations suggest that at the beginning of the 16th century one million people lived in the 

basin of the Valley of Mexico (Sanders et al, 1979). 

Since early Mexicans dwelled on one thousand square kilometre basin, the Aztec society 

developed ingenious and complex waterworks characterised by the synergy between the flow of 

water and the urban configuration. The Aztec capital was crisscrossed by canals and streets of 

water, and the flourishing of its economy depended on the lake of Texcoco. The public 

infrastructure included complex hydraulic technology such as the 16 km flood barrier built in 

1449 during the government of Netzahualcoyotl (Legorreta, 2008). A system of aqueducts 

brought spring water from Chapultepec and other hills surrounding the island-city, which was 

connected to the mainland by three causeways: Tlatelolco, Azcapotzalco and Iztapalapa. 

In terms of agriculture systems, this Mesoamerican civilisation developed an interesting example 

of “organic infrastructure” called Chinampas, artificial islands or “floating gardens” where crops 

and flowers were cultivated. 

In 1519 AD, four-hundred Spanish soldiers commanded by Hernán Cortés arrived to the Valley 

of Mexico, at that time under the reign of Moctezuma II; in 1521, after two years of war the 

Aztec empire was finally defeated and the destroyed Tenochtitlan became the capital city of New 

Spain. Mexico was ruled by the Spanish Crown until 1810 when the Mexican Independence 

started, representing the formation of the 

contemporary United Mexican States. 

The former territory of Tenochtitlan is 

known today as The Metropolitan Area of 

the Valley of Mexico (MAVM) or Mexico 

City, one of the world's largest and most 

populous cities. Only one river remains 

today in the valley, the Magdalena; all the 

45 rivers had been turned into underground 

sewers. This reality forced Jorge Legorreta 

(2008) to ask: How, in less than 500 years, a 

basin of one thousand square kilometres 

becomes the current land-base megalopolis 

dwelled by more than 20 million people? 

Figure 4. The Basin of the Valley of Mexico. Source: Legorreta J (2008).
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THE BASIN OF THE VALLEY OF MEXICO, THE TRANSFORMATION 1350-2000 

 

1350 1510 

1750 1850

1950 2000 

Figure 5. The Basin of the Valley of Mexico. Source: INAH (2005).
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Nowadays one fifth of the country's population lives and works in Mexico City. Its average 

density is 37 people/hectare, the emblem of an endless city. Paradoxically, despite the strong 

evidence of unsustainable urban planning the lesson has not been learned. More than 50 emerging 

cities in Mexico are replicating some of the most harmful patterns of urban growth and the 

sprawling development has become a threat in terms of economic, social and environmental 

costs. The average of annual growth rate of urban population in Mexico was 1.5 % from 2000 to 

2008, and 77% of the population lived in cities in 2008 (UNICEF, 2010). Water shortage is a 

significant evidence of the lack of sustainable agendas in the planning of metropolitan areas in 

Mexico. As the Mexican writer and environmental activist Homero Aridjis (2009) has stated, 

Mexico City, founded on water, may one day die of thirst: 

 

“Mexico City is a prime example of unsustainable use of water resources. A huge percentage 

of waste and rain water literally goes down the drain, flowing through the deep drainage 

system, hailed in its time as an engineering marvel, to empty into distant rivers and the Gulf of 

Mexico… About 70% of the city's water comes from the valley's aquifers … A substantial 

fraction of the energy generated in the country is needed to pump the water from 120 

kilometres away and up 1,200 metres to the city. As much as 40% of the water is lost to leaks 

in the aging distribution network and at points of use“  

(THE GUARDIAN, 22 May 2009) 

In terms of demographic expansion, the dynamics in the urban growth of the Valley of Mexico 

show that 80% of the current size of Mexico City has been built in the last 50 years, from 1960 

onwards (Benlliure P, 2008). The magnitude of this urban context has reached a stage where 

traditional infrastructures applied to satisfy urban demands are not sustainable, not only 

considering their efficiency but also the environmental impact to the valley.  

MEXICO CITY 2010 

 
Figure 6. Mexico City. Source: Rahlgd CC (2010)
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1.3 THE URBAN COLLAPSE 

No other contemporary debate has the magnitude of whether climate change is the result of 

human’s activities. It is well documented the scepticism around the degree of responsibility of 

societies in modifying the climatologic conditions of the earth. Many publications and statements 

have strengthened the argument that climate change has nothing to do with human intervention, 

that climate has changed, and is currently changing, because of a wide range of different natural 

factors which operate over a variety of time-scale. 

Stepping out from this controversy and assuming without any judgment the role of human beings 

in changing the face of the earth, it is important to clarify the specific threats that, whether or not 

caused by man, lead to the collapse of metropolises. 

Every year natural phenomena such as hurricanes and earthquakes point out the vulnerability of 

human settlements wherever those are located at. In 2005 the Hurricane Katrina desolated the 

City of New Orleans, U.S.A. while in January 2010 a devastating earthquake destroyed Port 

Prince in Haiti, killing 230,000 people and making 1.5 million more homeless. Six months after 

the earthquake the Haiti’s infrastructure is ruined, facing the most challenging and complex 

emergency in its history: most people have little access to save shelter, drinking water and 

electricity. (The Observer, 11 July 2010). 

Not every urban disaster can be traced by natural phenomena; socioeconomic factors have torn 

down the infrastructure of a city. Detroit was the engine of North America’s car industry and 

today it is a symbol of urban decay; once the fourth largest city in U.S.A., its population has 

shrunk from about 1.8 million at its peak in the 1950s to fewer than 900,000 now (Paul Harris, 

2010). Due to the dilapidated factories Detroit’s landscape has been linked to New Orleans after 

Hurricane Katrina -except the disaster was man-made and took decades to unfold. 

HAITI AND DETROIT 

Figure 7. Haiti. Source: AFP Figure 8. Detroit. Source: AFP 
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More than half of the planet’s 20 costliest catastrophes since 1970 have occurred since 2001 

(Erwann Michel-Kerjan, Paul Slovic, 2010). Because of the world’s quickly growing population 

and larger concentration of assets in high risk areas, and its increasing social and economic 

interdependency, these disasters will only increase in frequency. 

Jared Diamond (2005) has reviewed the collapse of different societies throughout history, 

including the Maya civilization. In his historical revision he found that not every collapse has an 

environmental origin, but it is often the main catalyst. His study argues that the failure to 

anticipate the roots of the disasters that leads to the extinction of complex societies can be 

delineated in four stages. Fist of all, a group may fail to anticipate a problem before the problem 

actually arrives. Second, when the problem does arrive, the group may fail to perceive it. Then, 

after they perceive it, they may fail even to try to solve it. Finally, they may try to solve it but 

may not succeed. 

 

“The process through which past societies have undermined themselves by damaging their 

environments fall into eight categories, whose relative importance differs from case to case: 

deforestation and habitat destruction, soil problems (erosion, salinization, and soil fertility 

losses), water management problems, overhunting, overfishing, effects of introduced species 

on native species, human population growth, and increased per-capita impact of 

people…Unsustainable practices led to environmental damage have consequences for society 

included food shortages, starvation, wars among too many people fighting for too few 

resources, and overthrows of governing elites by disillusioned masses.”  

(Diamond J, 2005, p. 6) 

Not all past societies have failed to cope with environmental problems that they created. The 

Icelanders have survived in a difficult environment for over 1,100 years, and many other societies 

have persisted for thousands of years (Diamond J, 2005). Is has been analyzed two contrasting 

types of approaches to solving environmental problems that challenge the future of a community: 

the bottom-up management, when people work together to solve a given problem and the top-

down approach, in which a centralized political organization decides to act on behalf of the 

society. 

Francis Sandbach (1978) states in the document The Rise and Fall of the Limits to Growth 

Debate the importance of dramatic events lies not only in revealing a whole new field of 
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problems, but also in fuelling a sense of insecurity. Alarmism and catastrophe have as an 

inevitable consequence the arousing of fear; changes in social and economic policies have been 

implemented after serious crises. As above mentioned the urban decay is mainly provoked by 

both, natural disasters in the case of New Orleans and Haiti and socioeconomic catastrophes such 

as Detroit; nevertheless a subtle urban collapse is happening in many cities of the world and it is 

related to the lack of strategies towards water 

management. Most of the water-related 

calamities such as scarcity and floods are 

generated not only by a failed infrastructure but 

also by the misunderstanding of waterworks’ 

scale. 

Mexico City has suffered 26 major floods 

through its recorded history (Legorreta, 2008); 

according to the city council’s archives, the 

first flood registered happened in 1416 and the 

latest one in February 2010. This sort of urban 

casualty is repeated with different impacts 

Figure 9. Flood 1629. Source: Legorreta J (2008)

every rainfall period. 

Water’s stability is a pivotal element that 

increases the constant state of fear and anxiety 

of the urban realm. Two aspects are implicit in 

the treatment of water within an urban context; 

on the one hand, the damage of the built 

environment when the infrastructure fails; on 

the other hand, the necessity of the liquid for 

almost every activity. The perils of both, the 

Figure 11. Flood 2007. Source: Legorreta J (2008) 

Figure 10. Flood 1951. Source: Legorreta J (2008)

scarcity and the abundance, reveal the need of 

long term strategies based on the accurate 

analysis of the urban scale in order to diminish 

the catastrophic risks of water-related 

emergencies. 
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1.4 THE CHALLENGES OF MUNICIPAL WATER SUPPLY 

Water management is closely related to the institutions in charge of the coordination required to 

supply water to the community. Although agricultural use predominates, industrial and municipal 

uses are growing rapidly. Global water withdrawals for agriculture increased an estimated 500 

percent during the twentieth century, while corresponding figures for industry and municipalities 

were 1,875 percent and 1,750 percent respectively (Conca, 2005). 

Large dams and irrigation projects can have enormous distributive consequences within a 

country, providing water to some regions and classes while denying others livelihoods by 

flooding settlements or disrupting downstream ecosystems (Conca, 2005). 

The technical uniformity of particular types of waterworks sometimes makes it possible to 

deduce the generalized pattern of social organization to maintain them. However, due to water’s 

transient nature and limited supply, local communities vary considerably in the forms of land 

tenure, social organization and decision-making mechanisms. Sharing a fluid resource requires 

cooperative relationships; water-related inequalities, especially in developing countries, expose 

the “myth of the average citizen” when urban dwellers received different quality of metropolitan 

services based on their incomes. 

Some environmental researchers such as Oliver Coutard (2005) have proposed the term “hydro-

apartheid regime” in order to explain the crisis of municipal water supply. Geographies such as 

Latin America present inequalities in terms of water services in many of its metropolitan areas, 

where the supply is treated differently within the same urban context; low-income areas do not 

even have periodical access to clean drinking water. According to the UN Human Development 

Report (2000) in 2000, 22% of the population of Latin America and the Caribbean lacked access 

to safe water. In Lima, Peru over 90 per cent of the top 10 per cent income group have direct 

connections to water and sewerage, compared with an approximately 60 per cent rate of 

connection for the bottom 10 per cent of income groups (Glewwe and Hall, 1992, 30). A study of 

five Latin American countries found that wealthy users always benefit disproportionately from 

subsides for water and sanitation services (Petrei, 1989). 

Graciela Schneier-Madanes (2005) has documented the water concession experience of Buenos 

Aires Argentina, its conflicts and the rise of user’s participation. This water regulation has a 

concession’s territory of 2,000 km2 with a current population of 9.6 million structured by 17 

municipalities which are connected to the same water and sanitation system. It is currently the 
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largest private water and sewerage concession in the world. In shanty towns people frequently 

had to obtain water from public access faucets, tank trucks or other legal or illegal sources (illegal 

connections were common). The objectives of the concession were threefold: expansion of 

networks into previously unconnected zones, renovation of the existing infrastructure, and 

construction of sewage treatment plants. The contract was awarded to Aguas Argentinas 

(Argentinean Waters) which requested a water rate increase of 13.5 percent. 

Increases in water bills created two successive conflicts about the infrastructure and connection 

charge to be paid by all newly connected customers and the universal service and environmental 

charge payable by all customers. The social and political implications of these decisions 

produced two converging processes: the increasing importance of civil society organizations and 

local governments, and a gradual recognition of the viewpoint of users by the government and 

regulators. Public water hearings were established as a formal arena for participation, achieving 

agreements that included the institutionalization of users, the emergence of a “grass roots level” 

in the organization of water supply and the linkage of local communities with the public 

infrastructure. 

Aguas Argentinas for its part has contributed to social programmes that emphasize local 

“alternatives” to the water network and which consist in the building of secondary water-only 

networks (no sewerage) by residents, or in setting up collective organizations for mutual support; 

in some cases, municipalities supported these initiatives as part of the fight against 

unemployment. 

Schneier-Madanes concludes that the water concession of Buenos Aires reveals several aspects of 

the interaction between technical and social change. Through the water crises, people became 

aware of underlying issues which eventually changed their perception of the city and its suburbs 

as the development of new settlements altered the urban fabric and living conditions in the entire 

city.  

This example, contextualized in a Latin American reality, illustrates that the transformations of 

the public infrastructures entail new forms of management, expertise and innovative solutions 

and regenerates the perspective of citizens towards their water services. 
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CHAPTER 2. Conceptual framework 

2.1 THE HUMAN TENDENCY TO TRANSFORM THE NATURAL ENVIRONMENT 

When exploring the conditions of the urban phenomenon definitions from multiple disciplines are 

integrated in order to delineate a conceptual framework able to discover the consequences of 

human-made habitats. 

The built environment can be seen as a product of the Culture-Nature dichotomy which is formed 

by the constant encounters between the artificial and the biological world. John Bennett (1993) 

argued that all intersections of human activities and the physical environment can be analyzed as 

“socionatural systems” of greater or lesser complexity, since any interaction between two or more 

phenomena possesses systemic properties. 

In terms of scientific connotation, the word Ecology is understood as sub-branch of biology 

concerned with the relationship between living organisms and their surroundings. On the other 

hand, the word Ecosystem is a concept developed to analyse the interchange of food and energy 

among living species in a defined habitat. The human proclivity to use of physical substances and 

to convert these substances into resources tent to modify the land forms. According to Marina 

Alberti (2009) human action has transformed 30% to 50% of the world’s land surface and 

humans use more than half of the accessible fresh water.                                                                                         

Figure 12. 



SUSTAINABLE URBAN WATER MANAGEMENT: TOWARDS A REORIENTATION OF THE HYDRAULIC 
DEVELOPMENT OF MEXICO CITY 

The human tendency to transfigure the landscape has encouraged an active-passive, dominance-

submission perspective towards nature that permeates into the design of urban settlements.  

The concept of adaptation is a central definition in the new schemes of urban infrastructures 

because a city not only manifests an enormous variety of response patterns to the changing world 

but is also capable of engineering the change itself, thereby creating new response patterns (John 

Bennett, 1993), thus humans exploit and degrade, but they also conserve and protect. 

The process of urbanization has a considerable hydrological impact, in terms of controlling rates 

of erosion and the delivery of pollutants to rivers, and in terms of influencing the nature of runoff 

and other hydrological characteristics (Hollis, 1988). According to Andrew Goudie (2000) due to 

the fact that urbanization produces extended impermeable surfaces of bitumen, tarmac, tiles and 

concrete, there is a tendency for flood runoff to increase in comparison with rural sites. His 

research shows that city drainage densities may be greater than those in natural conditions and the 

installation of sewers and storm drains accelerates runoff. The greater the area that is sewered, the 

greater is the discharge for a particular recurrence level. Peak discharges are higher and occur 

sooner after runoff starts in basins that have been affected by urbanization and the installation of 

sewers; in addition, some runoff may be generated in urban areas because low vegetation 

densities mean that evapotrasnspiration is limited. However, as Hollis states, while the size of 

small, frequent floods is increased many times by urbanization, large, rare floods (the ones likely 

to cause extreme damage) are not significantly affected by the construction of urban areas within 

a catchment area. Goudie (2000) has documented a series of techniques that have been developed 

in an attempt to reduce and delay urban storm runoff. Among these measures, the utilization of 

areas such as large flat roofs is on option to storage rainwater by means of cisterns, rooftop 

gardens and sod roof cover. In residential zones, he proposes reservoir or detention basins, 

planting a high-delaying grass and the introduction of channels to increase the length of travel of 

runoff. In terms of waterworks, Goudie suggests the implementation of cisterns for individual 

homes or groups of homes, gravel drives, contoured landscape, vegetated depressions and ground 

water recharge. 

Mexico City, a former basin of 1,100 km2, is today an urban settlement of 1,600 km2. It has 

experienced a profound modification on its natural configuration; thus it is crucial to question the 

degree of responsibility of the current water services in the damage of the natural environment. 
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2.2 THE CITY: A GEOGRAPHY SHAPED BY COLLECTIVE INFRASTRUCTURES 

According to Mathias Ruth (2005) since the dawn of human history, technological and social 

innovation has sought to stabilize environmental conditions and decouple economic growth and 

sociocultural development from the vagaries of environmental change. This process includes the 

development of institutions with the aim to reduce human vulnerability to adverse environmental 

conditions and to broaden the scope of economic activity. Hence, it can be argued that collective 

metropolitan infrastructures are translated into those institutions and organizations whose internal 

logic plays a strategic role in shaping social practices and social consciousness for society at 

large. 

 

“Power is that relationship between human subjects which, on the basis of production and 

experience, imposes the will of some subjects upon others by the potential or actual use of 

violence, physical or symbolic. Institutions of society are built to enforce power relationships 

existing in each historical period, including the controls, limits, and social contracts achieved 

in the power struggles“(Castells M, 1996, p. 15). 

 

As it was expressed in the first 

chapter, the control of water and 

waterworks has marked deeply 

the political power able to define 

the configuration of the built 

environment. 

Manuel Castells (1996) states that 

the relationship between humans 

and nature, on the basis of 

production (with its complement, 

consumption), experience, and 

power, crystallise over history in 

specific territories, thus 

generating cultures and collective 

identities. 
Figure 13. Deep Drainage System. Source: Legorreta J (2010)
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Any environmental analysis about urban dynamics has to acknowledge the impact of public 

infrastructures in shaping the character of a city in two main senses: the physical and the 

symbolic. Taking into account that water belongs to the basic services required to be available 

permanently, it is essential to measure the efficiency of the current water management systems 

and their ecological implications.  

When speaking about demand and supply it is important to mention that activities involving 

water have strong environmental links that make them less marketable than, for instance, 

telecommunications; nevertheless the production and consumption of infrastructure products and 

services are increasingly dominated by the language of commodity. Nowadays governmental 

policies are to commercialise aspects of the public networks, to improve management and 

efficiency, and to ensure commercial operation, either through delegation or privatisation. 

In the book Splintering Urbanism Stephen Graham and Simon Marvin (2001) have provided a 

platform for exploring the contemporary relations between networked infrastructures and the 

urban societies they support. In a global economy, the reconfiguration of cities is the product of 

new technologies and segmented infrastructures. One of their theses is that liberalization, 

combined with technological innovation, creates great flexibility in the styles of unbundling that 

can be applied to the integrated modern infrastructures. 

In opposition to the notion of network “universalization”, it is relevant to point out the perils of 

“cheap-services-for-all” policies. As Oliver Coutard (2005) has argued, in many instances 

standardized monopolistic networks are the very premium networks they are supposed to stand in 

contrast to. Conversely, technical or economic service differentiation may, in specific contexts, 

prove to be much fairer than standardized schemes of individual in-dwelling network supplies, 

when such schemes really mean no supply for many in the short or longer run. His central idea is 

that the commodification of utility services and the privatization of utility companies may foster 

rather than hamper improved access to network-based supply, even of the poorest part of the 

population, within the defined service area. 

Such patterns are reshaping the landscape of several cities in the world, including Mexico City. 

Considering the conditions and inequalities of many countries in the world in terms of municipal 

water supply, public regulation is necessary to ensure access for low-income customers and to 

protect health and the quality of water. 
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2.3 EXPLORING THE SCALE OF THE URBAN INFRASTRUCTURE NETWORKS 

The urban infrastructure networks expand because they satisfy global needs; they act as symbols 

of progress, offering (in the case of water) a healthier lifestyle to the citizens. The aesthetics and 

scale of the infrastructure networks can be easily associated to “big technology” schemes.  

When exploring the scale of the urban infrastructure networks it is prudent not to underestimate 

the advantages of science and technology that has prevented and improved the lifestyle of urban 

dwellers. On the other hand it essential to examine the possibility that segmented network 

infrastructures can deliver appropriate services in a more diverse and flexible manner than 

homogenous public monopolies. 

 

Amory Lovins (1977) has declared that urban industrial societies need to make a transition from 

the dominant “hard” energy strategy to alternative “soft” energy strategies. The dominant “hard” 

energy path can be defined as involving capital-intensive systems with complex, large-scale, 

centralized and resource-depleting technologies that alienated human beings, generated inequality 

and damaged the environment. 

S. Graham and S. Marvin (2001) state that environmental concerns have had implications for the 

rehabilitation and style of urban infrastructure management: “The conventional supply logic that 

Figure 14. Deep Drainage System. Source: Legorreta J (2008)
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traditionally ignored environmental concerns, or operated only to minimal standards, was 

dramatically challenged” (Graham, Marvin, 2001, p.134). New technologies and segmented 

services have provoked the infrastructure providers to consider alternatives to the conventional 

supply-oriented approach in the sewerage and water treatment sectors. 

 

“Intermediate water and waste technologies have lower costs than conventional, heavily 

engineered supply options, making them potentially much more affordable to low-income 

communities, especially in developing nations. Smaller-scale irrigation, energy production, 

water treatment and waste disposal technologies can permit lower-cost alternatives and 

facilitate community involvement in the planning, installation, maintenance and 

administration of infrastructure networks” (Graham and Marvin, 2001, p. 140) 

Figure 15. Hydraulic System Harmonia 57. Source: Feireiss K (2009)
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Environmental and energy critiques have focused the attention on the large-scale centralised 

technologies surrounding the contemporary infrastructural pattern. 

Basic network services are facing regulatory and competitive pressures to reduce their costs, and 

these pressures may fuel changes in their organization, management and attitude to users. 

According to Oliver Coutard (2005) the commodification of utility services in many instances 

leads to practices (e.g. tailored services) and, sometimes, abuses (excessive prices, forced sales) 

similar to those observed in more traditional commercial activities. 

In terms of the built environment it is urgent to search for appropriate technologies in order to 

facilitate low-cost supply options. When reviewing the obstacles and disadvantages of massive 

waterworks it is essential to consider the following argument: 

 

“Communities without access to the formal water networks are more likely to buy water from 

private vendors, and are prone to have more interruptions of supply, to have more polluted 

water, and not to be connected to sanitation services. Residents in marginal communities 

typically spend between 10 per cent and 40 per cent of their income on water services. 

Paradoxically, these users also pay much higher prices for water, with charges up to ten, 

twenty, and even 400 times higher than those paid by domestic users of public utility. In many 

cities a form of negative redistribution operates because the unconnected poor pay very high 

prices for water from private traders because the public system cannot deliver services in a 

comprehensive way” (Graham and Marvin, 2001, p. 131). 

Mexico City has the biggest deep drainage system in the world built for a single city; 

paradoxically 40 % of the water is lost to leaks in the distribution network. In addition downtown 

Mexico City is sinking, as the aquifers are draining. From 1900 to 2000 the city centre has sunk 

ten metres (Legorreta, 2008). 

Within this context it is convenient to address a different approach to the infrastructure scale, 

based on notions of grass-roots-scale technology, minimising capital costs and technological 

complexity, and promoting the participation of communities to support their own infrastructural 

needs. In the hydrologic sector, small scale demand management technologies can improve the 

efficiency and promote the conservation of energy and water on networks that have economic or 

environmental limitations on the expansion of supply options. 
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2.4 TOWARDS A PROFOUND REORIENTATION OF SCIENCE AND TECHNOLOGY 

“Wisdom demands a new orientation of science and technology towards the organic, the 

gentle, the non-violent, the elegant and beautiful”  

(Small is Beautiful, E.F. Schumacher). 

 

 

Many ecological approaches towards the infrastructure development have been based on E. F. 

Schumacher’s (1973) seminal work Small is Beautiful. Among the ideas expressed in this 

publication he stated that technological “solutions” which poison the environment or degrade the 

social structure and man himself are of no benefit, no matter how brilliantly conceived or how 

great their superficial attraction. It is clear that the risks of generalizations and technological 

ethnocentrism produce the depersonalisation, concentration and standardisation of the 

infrastructure services. These characteristics harm the urban realm and have insidious effects on 

health and the environment. 

The celebration of the convenience, humanity, and manageability of smallness is the 

Schumacher’s answer to the universal idolatry of gigantism that permeates into the current urban 

infrastructures, specially in the hydraulic sector: “For every activity there is a certain appropriate 

Figure 16. Hydraulic System Cali’s building. Source: Feireiss K (2009)
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tscale, and the more active and intimate activity, the smaller the number of people that can take 

part, the grater is the number of such relationships arrangements than need to be established” 

(Schumacher, 1973, p. 54). Hence, a sustainable urban landscape has to acknowledge the 

advantages of alternative technologies designed to be simpler, cheaper, and freer in comparison 

with the traditional, large-scale infrastructure technologies. The innovation of waterworks has to 

require few specialist skills and encourage the use of non-polluting, renewable resources. 

When technology is conceived as a force of control rather than as means of liberation the cultural 

consequences of this approach can modify substantially the built environment. The behavioural 

phenomenon produced by the technological dependence has marked the social attitude of “leave 

it to the experts”. 

international airport in the middle of one of the lakes. The central idea of the project is that 

Mexico City was not only once an enormous lake, but continues to be so. The project has been 

hailed as an audacious proposal in terms of the integration of water to the urban configuration 

and its economic availability. On the other hand it has received severe criticism about the fact 

that it undermines regional participation of the community and that the size of the project is 

inoperable. 

Despite the fact this proposal has environmental concerns and searches a more sustainable built 

environment, its 14, 200 hectares embodies large technical operations, enormous infrastructure 

systems and high amount of energy consumption. More subtle interventions must be explored, 

regarding the small urban scale and legible technology in the operation of water resources in the 

Valley of Mexico. 

In Mexico City, Alberto 

Kalach and Teodoro 

Gonzalez de Leon (2000) in 

the project “Return to the 

Lakebed City” proposed the 

recovery of one of the lakes 

on the eastside of the Valley 

of Mexico, and the 

urbanization of the shores, 

with the location of a new 

Figure 17. “Return to the Lakebed City”. Source: Kalach A (2000) 
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2.5 ENOUGH RATHER THAN MORE: THE SIMPLIFICATION OF LIFE 

“… at its most unrigorous and unreflective, environmentalism could be accused of being 

wishful at best and utopian at worst, looking back to the garden, or ahead to the heavenly (read 

sustainable) city, instead of facing the “reality” of permanent exile from both. Such criticism, 

however, depends upon whether one considers either future achievable”  

(Hagan S, 2001, p. 136) 

 

The ideology of progress, efficiency, rationality and monopolistic control that surrounds the 

industrial development has been contrasted by a position about the fact that contemporary 

societies face an exponential population growth in a world with finite resources (Madge P, 1997). 

Whether or not the last argument can be demonstrated by the science, it is important to 

understand the magnitude of the technology implanted in a city, regarding its size and scale. 

The necessity to minimize social misuse of technology leads to question the contemporary 

consumption patterns in order to delimitate the levels of sufficiency. It is urgent a new model of 

design, one that is more modest and relational, based on a different notion of ownership: “Small 

scale operations, no matter how numerous, are always less likely to be harmful to the natural 

environment than large scale ones, simply because their individual force is small in relation to the 

recuperative force of nature” (Schumacher, 1973, p. 24). The hydraulic sector needs a technology 

to which everybody can gain admittance and which is not reserved to those institutions and 

organizations in charge of the regulation of waterworks.  

 

“Simplistic Malthusian arguments have been countered in the main by historical reference to 

technological improvements and substitution. However, faith in technology as a saviour may 

well be unwise, for past experience (or at least this kind of interpretation of the past) is not 

necessarily a good guide to the future” (Sandbach, S, 1978, p. 500). 

The current tendency to separate “urban” from “rural” limits the possibility to propose 

technologies associated to rural lifestyle but applicable to the city, those visible and available for 

everyone, able to challenge the relationship between man and the natural world. The water 

services can experience the implementation of soft technologies that encourage the perspective 

that “enough” is, by far, better than “more”. 
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CHAPTER 3. Hypothesis 

In order to have an accurate anthropological analysis of a given problem, environmentalists such 

as John W. Bennett (1993) have supported the following statement: No two cases are identical, 

and each requires empirical analysis; so there is always doubtful predictability or transferability 

from case to case. Based on this affirmation and acknowledging the particular characteristics of 

the basin of the Valley of Mexico, the three topics that I selected as my hypothesis in order to 

propose conceptual interventions are: the reconciliation of water management with the existing 

urban configuration, the appropriate scale in water services, and the legibility of technology in 

the operation of water resources. 

 

3.1 WATER MANAGEMENT: THE RECONCILIATION WITH THE EXISTING 

URBAN CONFIGURATION 

My first hypothesis is that, although the impossibility of a homogeneous and unitary city, new 

water-related infrastructure networks inserted into the existing urban configuration can improve 

the conditions of the urban landscape, not only in terms of their efficiency but also in dignifying 

the public space. 

Susannah Hagan (2001) in the book Taking Shape comments that the utilitarian ethos that 

characterizes much of the environmental movement does not sit easily with formal exploration: 

“There is no reason why environmental design’s science-based enquiry and architecture’s 

traditional concern with form should not co-exist; indeed, why architectural form should not be 

enriched by an environmental agenda, as long as that agenda is not prescriptive” (Hagan S, 2001, 

p. 97). 

The invisible presence of water in the underground infrastructure systems such as deep 

subterranean passages and culverts has motivated an engineering conceptualization on water 

management. S. Graham and S. Marvin (2001) have defined this phenomenon as the “foggy 

geographies” of urban water systems. The complexity to capture, transform and transport this 

liquid in an industrial metropolis is socially significant in terms of access and exclusion. “Local, 

regional and national socio-natures are combined with engineering narratives, and speculation 

and global water and money flows.” (Swyngedouw, 1995, cited on Graham and Marvin, 2001, 

p.59). 
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Figure 18 and 19. San Antonio Texas. 
Source: Moore C (1994) 
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the distinction between land and water. People can move below the street level of the city to the 

plane of the river, heightening the feeling of escape and disconnection. As the river cuts through 

the city, a loop breaks off near the Alamo, passes under a series of bridges, and reconnects with 

the straight path eight hundred yards farther along. 

This case study proves that the regeneration of the public life can be achieved when water, 

instead of being treated like an enemy, is incorporated to the everyday life. Forty five rivers used 

to fill the basin of the Valley of Mexico; today those rives still exist but as part of the 

underground sewers of Mexico City. There is an opportunity to integrate them strategically in 

some of the existing neighbourhoods where the natural flows persist. 

 

3.2 IN SEARCH FOR THE APPROPRIATE SCALE IN WATER SERVICES 

ilt environment, 

ices has to 

llow the policy 

y 

ulti-

inistrate 

ic 

e sort of 

ices 

(2000) in the sense of an autonomous house defined as a dwelling operating independently of any 

inputs except those of its immediate environment. The house is not linked to the main services of 

gas, water, electricity or drainage, but instead uses the main services of sun, wind and rain to 

My second hypothesis is that, since water is a pivotal 

ingredient in the construction of the bu

the selection of the area to settle water serv

be focused on a neighbourhood scale. 

Many of the infrastructural decisions fo

which regards the Metropolitan Area of the Valley of 

Mexico as a whole entity. On the contrary, m

argument is that Mexico City is formed by m

fragmented territories with the capacity to adm

and operate their own infrastructure needs. 

Mexico City is organized in 16 boroughs and each one 

has a variety of neighbourhoods with particular 

geographic conditions and different socioeconom

realities. In addition, each “district” has som

inner cohesion and identity. 

My search for the appropriate scale in water serv

is guided by the work of Brenda and Robert Vale 

Figure 20. Deep Drainage System. 
Source: Legorreta J (2008) 
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service itself and process its own wastes. My aim is to adapt the concept of the autonomous 

house into an “autonomous neighbourhood” where the resources can be collected on its site and 

the technology that it uses to harvest these resources are simple, robust and controllable by the 

occupants of those districts. 

 

“…an ideal society, one than values individual freedom. This conclusion has an impact on the 

design of an autonomous house, as it implies that the alternative-technology approach to a 

house might be the more appropriate route to follow, as the one tending to encourage 

individual freedom. This would presuppose a design that was simple and could be controlled 

and repaired by the users, as well as one that minimized environmental impact and energy 

use” (Vale B, Vale R, 2000, p. 34 ). 

It is important to take into account that this “regional” approach has no chance of success unless 

it is based on the employment of suitable equipment which is simple, understandable, available 

for maintenance and repair and therefore more adaptable. 

 

3.3 LEGIBLE TECHNOLOGY IN THE OPERATION OF WATER RESOURCES 

energy concept that demonstrates the technical simplicity in the operation and management of 

hydraulic resources. Although both examples are single buildings, both show that the 

introduction of microclimates and generation of complex ecosystems can be achieved within the 

urban realm. The essence of the projects can be translated in a neighbourhood scale. 

 

Finally, my third hypothesis regards 

the importance of the visible 

technology as an instrument for 

integrating the water services with the 

buildings. 

In order to support my statement I 

present two case studies within a Latin 

American context, the first one in 

Brazil and the second one located in 

Colombia. Both projects have an 

Figure 21. Hydraulic System Harmonia 57. Source: Feireiss K (2009) 
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A hybrid space called Harmonia 57, designed for a small company. It is a versatile building that 

allows spontaneous changes in layout and use. The building is located in a neighbourhood on the 

west side of Sao Paulo. The site is distinguished by the climate of a tropical country with massive 

rain showers and very high temperatures, as well as rich soil with natural underground systems. 

Like a living body, the building breathes, perspires and modifies itself. Rain and soil water are 

drained, treated and reused, forming a complex ecosystem. The pipelines that serve the whole 

building -as well as the pumps and the water treatment system- are visible in the exterior walls, 

which embrace them like veins and arteries. 

and wind influence the basic choice of species used in the external walls. Some species create 

shade while others crawl over the surface of the building providing a bank of humidity available 

for bordering plants. The project foregrounds the hydro system, which creates a dynamic relation 

throughout its length with the low-tech elements (tubes, pluming, tanks, broadcasters, etc.). To 

store the large volume of water without generating a high-cost infrastructure, a broader rain water 

reuse programme was developed. A green roof directs a portion of the run-off into the 

groundwater generating fresh air and provides good thermal conditions inside the building. The 

surplus of water from the roof is directed for storage in three shells located on the ground. These 

prevent water from running off to the street even in periods of intense rainfall. At the end of a 

separate reservoir, which is periodically served by a system of ozone, and then pumped into 

higher containers, which continue to supply the toilets and provide irrigation. The infiltration of 

water in seedbeds on flat ground is directed by a slow infiltration to the subsoil. This helps to 

maintain higher levels of groundwater. 

Through the use of a 

vegetal concrete that 

absorbs water and 

allows plants to grow 

inside its niches, the 

temperature and noise 

inside the building are 

controlled, reducing the 

need for air 

conditioning. Insulation 

Figure 22. Hydraulic System Harmonia 57. Source: Feireiss K (2009) 
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 the region through the 

ectar to feed them. 

st effective bio-

sence, but are also 

s in the world. 

The building is, furthermore connected to local flora and fauna and also as a structure that 

generates comfortable conditions inside thanks to its porous and open façade, which facilitates 

natural ventilation across al floors and collects rainwater to irrigate the plants. 

 

Cali is a tropical city in Colombia with an annual 

average temperature of 24 degrees Celsius. Its lush and 

diverse vegetation makes Cali a spontaneous garden 

city. 

The project is a prototype for a garden building and a 

first step in activating a network of environmentally 

aware gardeners among the population of the city of 

Cali. The building not only includes living spaces, 

production spaces and a shop, but also works as an 

indicator of an ecosystem’s biodiversity by stimulating 

the presence of butterflies from

use of plants that host and produce n

Butterflies are not only one of the mo

indicators with their presence or ab

particularly important in this region, which contains 

the largest biodiversity of butterflie

Figures 23, 24, 25. Hydraulic System Cali’s building. Source: Feireiss K 
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CHAPTER 4. The paradigmatic situation of the Valley of Mexico 

4.1 THE CULTURE AGAINST THE WATER IN MEXICO CITY 

Every urban settlement has experienced, with a greater of lesser impact, the modification of their 

original surfaces. The basin of the Valley of Mexico has suffered one of the most dramatic 

transformations through the world’s recorded urban history. In the last 500 years a 1,200 km2 

basin and its natural ecosystems have been converted into a 1,600 km2 megalopolis called The 

Metropolitan Area of the Valley of Mexico, which includes Mexico City; twenty one million 

people dwell on it everyday. Different regimes and governments have altered the hydraulic 

conditions of the valley by the drainage of the lakes and rivers. Forty five rivers served the 

original basin; today, despite the fact that those flows still survive practically all of them have 

been turned into tunnels which belong to the Deep Drainage System. 

This culture against the water is a demonstration of the lack of sustainable agendas in the design 

process of this city. Contemporary urban infrastructures have been built focused on the 

withdrawal of water rather than the retention and reuse of it. The return to the original conditions 

of the valley is an idea that has been explored by many architects and urban designers; however 

the implications of the scale would require a major infrastructure investment that can be, in a long 

term, counterproductive regarding the environmental impact.  

Figure 26. The Basin of the Valley of Mexico. Source: Legorreta J (2010). Edited by EVTh 
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million people; along with 60 

infrastructure services, including the Deep Drainage System

drainage system in the world for a single city with a length of 110 km

240 metres (Legorreta J, 2006). The household wate

litres per day per person (Davila H, 2007). It is estimated that the water losses are as high as 

between 35% to 40% because of the leaks originated on the distribution network (Legorreta J, 

2006). 

According to Agustin B. Puyol (2007) in 2000 1.45 million people lacked sewage connection at 

home in the Metropolitan Area of the Valley of Mexico and some of those dwellings threw their 

 

Mexico City’s configuration 

is organized by 16 boroughs 

with a population of 8.8 

other municipalities they 

compose the Metropolitan 

Area of the Valley of Mexico, 

a megalopolis with an area of 

1,600 km2 and an elevation of 

2,250 metres above the sea 

level. In the last 60 years, the 

urban area experienced an 

exponential population 

growth; it has increased from 

3.4 million people in 1950 to 

21 million urban dwellers in 

2010. This urban expansion 

has forced to build huge 

, considered the biggest and largest 

 and a maximum depth of 

r consumption average in Mexico City is 180 

Figure 27. Mexico City. Source: Pascual de Ruvo (2010) 

Figure 28. Mexico City. Source: EVTh
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domestic wastewater to the few existing 

the one in Edinburgh which is 676 mm

Within the context above expressed, the Valley of Mexico faces an uncertain future about its 

capacity to supply and control the hydraulic resources of the basin. Taking into account the scale 

of the existing infrastructures and the continual maintenance of this technology, it is urgent to 

explore alternative solutions to the water management in Mexico City. A new perspective must 

be implemented regarding the virtues of smallness and autonomy in water services. 

rivers or even to the street. 

The magnitude of the structures and energy 

generation required to remove the water 

discharges from the city is enormous: 178 

pump plants are utilized to withdraw 686 

cubic metres per second; in addition, these 

discharges travel 513 kilometres from the 

city to the Gulf of Mexico and only 13% of 

this water is treated and reused (Puyol A, 

2007).  

Despite the fact Mexico as a nation is a 

democratic regime, particularly in Mexico 

City, the distribution of water exhibits the 

existing social inequalities of the population. 

The borough called Miguel Hidalgo is one of 

the wealthiest districts of Mexico City, its 

water consumption average is 340 litres per 

person/day while the same indicator for the 

borough of Tlahuac is 103 litres per 

person/day (Davila H, 2007).  

Due to the geographic and climatologic 

conditions of the Valley of Mexico, the 

annual rainfall range in Mexico City is 863 

mm per year (Conagua, 2010) compared with 

 per year (Met Office, 2010). 

Figure 29. Deep Drainage System. Source: Legorreta J (2008) 

Figure 30. Pump plant. Source: Legorreta J (2008) 
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4.2 THE RIVERS OF MEXICO CITY 

Due to its privileged location, the Basin of the Valley of Mexico has hosted important human 

settlements since 1325 AD. The basin was conformed by five lakes fed by 45 rivers; most of 

these streams start on the top of the hills that surround the valley. Despite the importance of those 

water bodies in the process of groundwater recharge, all the flows of the rivers have been 

redirected through the drainage tunnels of the city. There is no visual memory of the rivers in the 

current configuration of Mexico City. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 31. Deep Drainage System. Source: Legorreta J (2010) 
Edition: EVTh 



SUSTAINABLE URBAN WATER MANAGEMENT: TOWARDS A REORIENTATION OF THE HYDRAULIC 
DEVELOPMENT OF MEXICO CITY 

 37

From

intermittent or epheme

from May to October (Legorreta, 2009). 

Nowadays the rivers that used to form the Basi  

in terms of the conversion of fres

highest point of the mo

converted either to an open drainage channel or their waters are directed to the underground 

tunnels of the Deep Drainage System. 

The inexplicable strategy to hide the rivers from the urban configuration has caused two major 

problems: the invisibility of their composition in the urban structure and the investment of a huge 

amount of energy and money to red rid of one of the most valuable natural resources of the 

valley. This paradigmatic situation leads me to the selection of two rivers, the Magdalena and the 

San Angel Inn, in order to explore conceptual strategies for their regeneration. Both streams flow 

through three of the boroughs of the city (Figure ). My aim is to apply there the three hypotheses 

previously stated: the reconciliation of water management with the existing urban configuration, 

the proposal of the neighbourhood scale in the hydraulic management and finally the legibility of 

the technology related to water services. 
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Figure 32. Rivers on the hills of the Valley of (2010) Edition: EVTh 

Figure 33 and 34. Rivers Magdalena and San Angel Inn. Source: EVTh (2010) 

Mexico. Source: Legorreta J 
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Figure 35 and 36. Rivers Magdalena and San Angel Inn. Source: EVTh (2010) 
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CHAPTER 5. Conceptual strategies 

5.1 THE CONTEXT OF THE RIVERS MAGDALENA AND SAN ANGEL INN 

The famous and widely publicised project “The Return to the Lakebed City” (see chapter 2) is 

focused on the regeneration of one of the former lakes of the valley and the urbanization of its 

shores. Since I have been constructing an argument based on the benefits of smallness and 

autonomy in the management of water services, I decided to explore a smaller scale, two of the 

existing watercourses of Valley of Mexico: the rivers Magdalena and San Angel Inn. 

The decision of choosing both river lies on 3 variables: the geographical location of the 

watercourses, the socioeconomic characteristics of the urban neighbourhoods and the 

environmental impact of the inhabitants’ water consumption. 

The currents of the Magdalena and San Angel Inn rivers are originated on the west hills of the 

Valley. While the Magdalena River starts on the Sierra de las Cruces (Crosses Mountains), the 

San Angel Inn River starts on the National Park Desierto de los Leones (Lions’ Desert). Both 

rivers are part of the configuration of three boroughs of Mexico City: Alvaro Obregon, 

Magdalena Contreras and Coyoacan. Alvaro Obregon has a population of 687,000 people living 

on 97 km2; the borough of Magdalena Contreras has an area of 74 km2 and a population of 

222,000 people. Finally, Coyoacan is dwelled by 628,000 

people on 54 km2. The sum of their areas is 225 km2 (22,500 

hectares). Around 1,500,000 people dwell there, 17% of 

Mexico’s City total population. Interestingly these three 

boroughs share an occupancy rate of 3.8 persons per 

dwelling. Taking into account the household water 

consumption of each borough, the domestic water 

consumption has an average of 725 litres per dwelling/day. 

 

BOROUGH  Area Population Dwellings Water consumption 

rate per person 

Water consumption 

rate per dwelling 

Alvaro Obregon 97 km2 687,000 178,000 196 745 

Magdalena Contreras 74 km2 222,000 58,000 165 627 

Coyoacan 54 km2 628,000 162,000 183 695 

TOTAL 225 km2 1,537,000 398,000 181  

l/person/day 

689 

 l/dwelling/day 
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 Figure 37. Rivers Magdalena and San Angel Inn. Source: EVTh (2010) 
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5.2 THE MAGDALENA RIVER 

Figure 38. Rivers Magdalena and San Angel Inn. Source: EVTh (2010) 
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5.3 THE SAN ANGEL INN RIVER 

Figure 39. Rivers Magdalena and San Angel Inn. Source: EVTh (2010) 
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5.4 STRATEGIES 

The conceptual strategy that I 

propose here is focused on enabling 

the urban water infrastructures to be 

assimilated as part of the built 

environment of Mexico City. I 

examine the use of soft technology 

designed to reach an autonomous 

scheme of the neighbourhoods in 

the management of their water 

resources by means of water 

recycling. 

In Mexico City 85 % of all domestic 

water consumed becomes waste 

water (Conagua, 2010). The 

majority of fresh water is being 

flushed straight into the drainage 

and sewage systems; in addition, 

20% of the domestic water demand 

is consumed by the flushing toilets 

(IPN, 2009). 

Taking into account the importance 

of rainwater harvesting, the first strategy that I propose is to build a visible rainwater storage tank 

in the urban dams which regulate the currents from the rivers. The aim of this proposal is to 

explore the possibility to satisfy the water demand of the flushing toilets from 15 dwellings of a 

low-income neighbourhood which surrounds the Tequilasco urban dam. 

 

Population 

 

Dwellings 

 

Water consumption 

rate per dwelling 

20% of the domestic 

water demand is 

consumed by the 

flushing toilets 

Water demand of the 

flushing toilets from 

15 dwellings 

Volume of the tank 

needed to satisfy the 

water demand of the 

flushing toilets 

60 

People 

15 

dwellings 

627 

 l/dwelling/day 

125 

l/dwelling/day 

1,875 

litres per 15 

dwellings per day 

 

1.8 m3  

20 

Figure 40. Strategies. Source: EVTh (2010) 
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The case studies in Brazil and Colombia (See Chapter 3) show the multiple advantages of the 

integration of water within the urban context and also that visible infrastructures can be 

associated with the architectural expression of the building. 

The annual rainfall average in Mexico City is 863 mm per year; considering a non-typical year 

average and the natural phenomenon of evaporation, the annual rainfall range that I am taking for 

its storage is 750 mm per year. A lightweight roof of 1000 m2 (50 m x 20 m) is the structure 

selected to function as a water collector. Hence the water collection would be 750,000 l/year, 

which means 2054 l/day. This figure satisfies the water demand of the flushing toilets from 15 

dwellings (60 people): 1,875 litres per day. It is important to mention that July is the month with 

the highest rainfall average: 175 mm, therefore the maximum capacity of the tank must capture 

175,000 litres per day. 

The architectonic elements that I contemplate for this hydraulic infrastructure are: one 

lightweight roof as a water collector of 1,000 m2, a water tank with a capacity of 180,000 litres 

and a volume of 180m3 supported by concrete columns raised on the Tequilasco dam. Taking 

into account the density of the water the weight of the tank will be 180,000 kg (180 tons).  

 

 

 

 

 

 

 

 

 

 

Figure 41, 42 and 43. Tequilasco Dam. Source: Google Earth. Edition: EVTh (2010) 
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Figure 44. Tequilasco Dam. Source: EVTh (2010) 
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The streams of the rivers in Mexico City used to be integrated to the urban configuration until the 

19th Century (see Chapter 1). Today there is no visual connection between the urban dweller and 

the watercourses. The exponential growth of the neighbourhoods has contributed to hide the 

rivers’ flows for more than 200 years. Both rivers, the Magdalena and San Angel Inn converge on 

Vito Alessio Avenue (length: 900 metres), one of the most important streets of the San Angel Inn 

neighbourhood, which has been inhabited since the 17TH Century. Nowadays the currents of the 

rivers flow below the street as part of the tunnels of the drainage system. My intention is to 

revitalize the avenue by the inclusion of water on the surface of the pedestrian pathway. 

 

 

Figure 45 and 46. The rivers Magdalena and San Angel Inn 1860. Source: Legorreta J (2010) 

Figure 47. San Angel Inn River. Source: Google Earth. Edition: EVTh (2010) 
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Figure 48. Vito Alessio Avenue. Source: EVTh (2010) 
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CHAPTER 6. Conclusion 

Water is a vital element of life. Regardless of location and scale, every human settlement has had 

a decisive relationship with their hydraulic resources. This natural asset is essential in the 

development of the cities and permeates in every category of their sustainable development 

(human, social, economic and environmental). 

Water has been banished from the urban configuration of Mexico City. The Basin of the Valley 

of Mexico has experienced a dramatic transformation in the last 500 years; once the home of one 

of the most developed hydraulic societies such as the Mexica Civilisation, Mexico City faces 

several threats related to the management of its hydraulic resources. The performance and the 

quality of the water services of this megalopolis are among the factors that can originate the 

urban collapse. 

The global phenomenon of municipal water supply is confronted very often to the perils of the 

abundance and scarcity of the vital liquid. Water-related infrastructures must search for a balance 

between their performance and their environmental impact. 

The urban landscape has been shaped by collective infrastructures, including waterworks. Two 

transcendental changes in the current schemes of water management must be addressed, the first 

one is to reconsider the scale of the urban infrastructures; the second one is the reorientation of 

science and technology, highlighting the virtues of smallness and autonomy. The adaptation of 

new patterns of water consumption is crucial when dealing with a high demand of hydraulic 

resources, especially in the domestic realm. 

The legibility of the infrastructure is fundamental for its operation and also for the architectural 

expression of the construction. In addition, the visibility of the watercourses within a city 

promotes the reconciliation between the artificial with the natural world. 

In the particular case of Mexico City the return to the lake-nature condition of the valley is an 

unwise option; it implies a huge investment of energy and money that is not compatible with the 

current dynamics of this megalopolis. The reintegration of the existing 45 rivers to the 

neighbourhoods of the metropolitan area is a strategy that has to be explored in order to reach a 

sustainable city. 

Water capture and storage from the rivers and the rain will conform physically and symbolically 

the new relation between water and Mexico City. 
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