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Reuse of treated wastewater for urban greening and 
agriculture

Lima’s water supply is scarce, variable and polluted. The city has very little precipitation, 
and is therefore dependent on surface water delivered from the Andes by rivers: this 
water is seasonally variable and will be affected by climate change. Lima’s rivers 
are also highly polluted because very little of the city’s wastewater is treated. This 
wastewater, however, has a strong potential for reuse given Lima’s context of water 
scarcity and its citizens’ need for green spaces and peri-urban agriculture. Lima has 
worked with stakeholders to influence national legislation on wastewater reuse and to 
develop a demonstration project: a multifunctional city park using treated wastewater.

Lima’s large and growing population, its high rate of informal and unsanitary housing 
and its water-constrained status combine to make the reuse of treated wastewater an 
attractive proposition. Indeed, reusing wastewater for irrigation and fertilisation of green 
spaces and agricultural areas helps improve aquatic ecosystems, increases yields and 
most importantly in this context makes more clean water available for higher-value 
purposes such as drinking. 

Lima has focused on wastewater treatment and wastewater reuse by doing and promoting 
research, capacity building and the creation of Learning Alliances in which all important 
stakeholders are brought together. For demonstration purposes, a wastewater treatment 
facility providing treated wastewater to a multifunctional Eco-Park was built. Lima has 
also helped kick-start the discussion about reuse of treated wastewater at the national 
level: legislation allowing its use for the irrigation of green spaces has been put in place, 
paving the way for wider application of this option with multiple benefits.

Wastewater reuse: a winning concept

Wastewater reuse for agriculture has taken place for millennia, and is still common in 
parts of the world. However, due to the lack of formal recognition of the practice, the use 
of wastewater for productive purposes is often poorly regulated, particularly in cities in 
developing countries. Uncontrolled collection, transport and reuse of wastewater products 
lead to health risks, especially through human contact with pathogens. These risks can 
however be overcome through a number of simple ‘from farm to fork’ precautions.

Urban agriculture is closely integrated into the wastewater management cycle and, 
consequently, urban water management as a whole. The role of urban agriculture in 
sustainable urban development is being increasingly recognised through its contribution 
to poverty alleviation, food security and nutrition, employment generation, urban 
environmental management and climate change adaptation.

Population: 8,472,935 (2008)

Land area:  2,794 km2

This case study was produced for the SWITCH project (2006-2011), which aimed to achieve more sustainable urban water 
management in the “City of the Future”. A consortium of 33 partner organisations from 15 countries worked on innovative scientific, 
technological and socio-economic solutions with the aim of encouraging widespread uptake around the world. 
www.switchurbanwater.eu

The case study is part of the SWITCH Training Kit, which can be found at www.switchtraining.eu



2 SWITCH Training Kit
CASE STUDY
Lima, Peru

Lima in context

Lima is Peru’s capital and biggest city, the fifth biggest city in Latin America and home 
to one third of Peru’s population. It is one of the largest financial hubs of Latin America. 
The Lima Metropolitan Area has grown rapidly since the second half of the 20th century, 
when people from more isolated areas started migrating to the city looking for better 
livelihood opportunities; this intense urbanisation generates increasing demand for water, 
an already scarce resource. Many informal shanty towns have emerged on the expanding 
outer districts and often lack the most basic public facilities such as a constant and 
safe potable water supply, waste collection and sanitation facilities, let alone wastewater 
treatment systems.

Lima is the second largest city located in a desert, after Cairo in Egypt. 
The city is built on the relatively flat Peruvian coastal plain. It rises gently 
from the shores of the Pacific Ocean into valleys and mountain slopes. 
Three rivers flow in the city’s valleys: the Chillón, the Rímac and the 
Lurín. 

The Rimac River catchment, which covers a large area from the Andes 
mountains in the east to the Pacific Ocean in the west, is the most 
densely populated region in the country, where urban agglomerations, 
extensive agricultural areas, mines, factories and informal settlements 
use the river both as a source of water and as a means of waste disposal. 
Because of such overexploitation of the city's rivers, part of the water 
demand is covered by pumping water from wells; this has considerably 
reduced groundwater levels in recent years. A direct side effect of this 
overabstraction is saltwater intrusion into coastal aquifers, which again 
reduces available water supply. 

Of the more than eight million people living in the city, 1 million still 
lack access to piped drinking water. Lima is the one of the driest cities 
in the world (9 mm/year) and it is highly dependent on precipitation in 
the Andes region. The drinking water network is in disrepair, with losses 
from leakage amounting to 36% of distributed supplies.

Wastewater reuse for urban green spaces and agriculture

Water supply and wastewater in Lima
Lima’s water supply is already irregular – because it is largely dependent on mountain 
precipitation – and constrained by the region’s climate with its lack of rainfall. The city’s 
water supply is also threatened by global warming because of the melting of glaciers in 
the Andes, which will deplete water resources in the long term.  

Lima’s water usage is 22 m3/s (14 m3/s from the river and 8 m3/s from groundwater), while 
streamflow during the dry season is 26 m3/s. Wastewater flows are equal to 17.6 m3/s; 
of this wastewater, approximately 9% is treated, and only half of this treated wastewater 
is then reused. Most wastewater is discharged directly into the rivers and eventually into 
the ocean, causing contamination of surface water and of agricultural products. Beaches 
along the coast are then polluted by industrial and human waste, increasing rates of 
infections and skin diseases.

These figures show that there is a potential for the treatment and reuse of wastewater for 
irrigation of parks and agriculture. The following case study presents Lima’s activities to 
promote the use of treated wastewater in urban and peri-urban areas.

Lima's rivers (Image courtesy of SWITCH. © SWITCH 
Project)
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Peri-urban agriculture and urban greening
Urban and peri-urban agriculture is a growing productive activity in Lima. Currently, 12,680 
hectares of Metropolitan Lima’s peri-urban area are currently under irrigation. Around 
94% of crops in peri-urban districts are irrigated - in an unregulated manner - either with 
raw sewage or with river water highly polluted by the sewage system. Only a small percent 
of these areas (less than 3% of the total) are irrigated with treated wastewater; however, 
this treated wastewater does not always meet the standards defined for irrigation of green 
areas or agricultural production. 

Agriculture in urban areas has started to be more developed in the last decade as a 
strategy to improve access to food, generate income, better the environment and, in 
general, provide promising alternatives for developing livelihoods for the urban poor. It is 
also bolstered by the agricultural customs and traditions of rural immigrants in the city. 
The scale of peri-urban farming is limited: in most cases, community farming areas cover 
less than 1.000 m², while family-run farms are between 4 and 50 m².

© iStockphoto.com/WilshireImages

The use of treated wastewater for agriculture, apart from 
reducing the stress on the supply of water, would result in higher 
yields, better products and improved access to food, as well as 
extra income and jobs. Its use for green areas and urban forestry 
would facilitate the creation of more public recreational spaces, 
thereby improving the city’s landscape, capturing carbon dioxide 
and other polluting gases as well as lead to other environmental 
benefits.

Lima’s green spaces, which correspond to less than half of the 
area recommended per inhabitant by the UN, are also an ideal 
candidate for the reuse of treated wastewater. At present, less 
than 15% of parks and gardens in the city are irrigated with 
treated wastewater, while over 1200 hectares of green areas are 
irrigated using polluted river water or drinking water. 

Reuse of treated wastewater
In terms of promoting the use of treated wastewater in urban and peri-urban areas, 
Lima’s goals were to:

•	 Raise awareness on the potential reuse of wastewater.
•	 Develop national (sectoral) policy guidelines and regulations that promote the use of 

treated wastewater through research and demonstration activities with the Learning 
Alliance. 

•	 Strengthen the capacity of local governments and the ministry to promote and 
design/adapt adequate systems. 

Three types of intervention were used to achieve these objectives
•	 Research and demonstrations rooted in a local Learning Alliance: This helped 

creating trust amongst the main stakeholders about the problem and safe solutions. 
•	 Development of officially recognised policy guidelines, involving the national Learning 

Alliance of key stakeholders: This facilitates upscaling of safe wastewater reuse.
•	 Capacity building: Training and communication activities for the people who 

participate in the process are an important aspect of stimulating the new policies, 
as is improving awareness of the new policy and the capacity to enhance its 
implementation. 
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In order to achieve these objectives, Learning Alliances – groups of stakeholders in 
which public organisations, private organisations and civil society are represented – were 
developed.  The specific collaborative process applied with the Learning Alliance approach 
facilitates the development and dissemination of new technologies. In Peru two Learning 
Alliances have been created: a national one and a local one – both with different roles 
and responsibilities. The national Learning Alliance focused more on the formulation of 
policies and guidelines, while the local one was to focus more on the implementation of 
these guidelines and corresponding policy. Members of the corresponding Alliances were 
selected on the basis of a stakeholder analysis and review of the current institutional and 
legal frameworks.

Research
The research undertaken in Lima during the 
SWITCH project primarily focused on gathering 
empirical data rather than theoretical knowledge. It 
involved collecting a large number of examples of 
wastewater reuse (in Lima and urban agriculture) 
and classifying them according to their location, 
type of use and treatment technology. A selection 
of cases was investigated further based on financial, 
institutional, legal, environmental, health-related, 
technical and socio-cultural criteria.

Moreover, the institutional framework around 
wastewater treatment and reuse was investigated. 
The recommendations in this research were to 
make some changes in the existing legal framework, 
to invest more in capacity development and in inter-
institutional collaboration. These recommendations 
lead to the creation of the National Water Authority 
and the Ministry of Environment. 

© iStockphoto.com/mcveras

The final research results recommended the promotion of centralised treatment systems 
and decentralised reuse and the support of privately managed reuse systems.

The preparation of national-level guidelines was based on the multi-criteria analysis 
mentioned above, on dialogue between various stakeholders and on a SWOT analysis 
with the Ministry of Housing, Construction and Sanitation (MVCS). In the end of 2010, 
the MVCS enacted “National Policy Guidelines for Promotion of Domestic and Municipal 
Wastewater treatment for greening of urban and peri-urban areas.” The new national law 
on water resources recognises the potential of using treated wastewater for productive 
purposes. The authorization for the use of treated wastewater is a shared responsibility 
between sectoral authorities and the national government.

Practical validation of wastewater reuse guidelines
A demonstration project in the Lima district of Villa El Salvador enabled the testing of 
these national guidelines at the local level. The initiative consisted of the construction 
of a wastewater treatment facility in Villa El Salvador with a capacity of 1 l/sec to irrigate 
2 hectares of an Eco-Productive Park. Community participation helped create the park, 
and involved awareness raising and an inventory of ideas. An informal Learning Alliance 
was created at neighbourhood level; the private company Peruvian Energy Network and 
local community-based organisations took responsibility for providing the children’s 
playgrounds in the park. The park hosts four functions: recreation, sports, production 
and a tertiary treatment pond for wastewater on the top of the hill. 
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This initiative demonstrates the decentralised use of treated wastewater in a multifunctional 
park and also shows the importance of stakeholder involvement and multiple land uses. 
It will improve urban quality of life, by adding to Lima’s relatively small green space, but 
also increase resilience in the face of climate change. 

Results

The Eco-Park initiative resulted in the construction of a wastewater treatment facility 
and of a multifunctional urban park. By reclaiming wastewater for irrigation, it also 
liberated more clean water for the citizens of Lima. The challenge is to proceed with 
the development of the demonstration site and to use the knowledge and experience to 
expand the use of wastewater treatment and reuse technologies in other areas. 

Overall, the initiative improved water management in Lima: decisions are now based 
on more qualitative data and scientific findings. The initiative also reached the following 
goals:

•	 Better general understanding of available treatment and reuse practices: This will 
benefit the Peruvian government and academics most, but may also be applicable to 
other regions in the world where this field of science is still relatively underutilised.

•	 The creation of a stakeholder platform:  Cooperation 
between major stakeholders was facilitated to 
the benefit of this particular project but also in a 
way that will help future initiatives. Stakeholder 
participation contributed to the development of 
legislation for the use of treated wastewater. 

•	 The development of an innovative framework 
of analysis and decision making: Stakeholders 
appreciated the separation into two learning 
alliances, the application of the multi-criteria 
framework of analysis and putting formulated 
guidelines into practice. Redefining the division 
of tasks between the Ministry of Environment and 
the MVCS as well as generally increasing trust 
between the parties involved has helped improve 
the institutional framework surrounding the reuse 
of wastewater. 

© iStockphoto.com/holgs

Due to the current status of legislation, which still 
prohibits the use of treated wastewater on food 
crops, and the necessity to start implementation and 
keep public institutions on board, implementation 
in this Lima initiative focused on reuse within parks, 
gardens and ornamental horticulture. Nevertheless, it 
is recommended to continue to show the very positive 
results from other urban agriculture activities in Lima 
and in the region, and to develop adequate frameworks 
and legislation to allow wider productive reuse, 
especially by making connections to opportunities 
for community and private sector income generation. 
Linkages should be made to improve access to food, to 
alleviate poverty and for effective governance.  
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Lessons learned

The success of this project was highly dependent on the involvement of the right 
actors, at both personal and institutional levels, and on the commitment of the involved 
organisations. The Learning Alliance approach was an important factor in this success:
•	 It significantly increased the initiative’s flexibility; the platform made communication 

between all important stakeholders easier and increased the willingness of 
stakeholders to cooperate. 

•	 It ensured the involvement of stakeholders at the right level of intervention 
and competence. Overall, this increased understanding and trust between the 
stakeholders within the Learning Alliances, and enhanced cooperation between the 
ministries, other governmental organisations, universities and NGOs, resulting in 
new synergies.

A Lima park (© iStockphoto.com/rest)
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Key contacts

IPES Promoción del Desarrollo Sastenible
Calle Audiencia No194
San Isidro, Lima 27- Peru
Tel: +511 /421-9722
Email: Gunther Merzthal 
gunther@ipes.org.pe
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