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GENERAL.

Wastewater reuse is a global trend in developing countries as well as in 
developed ones, mainly determined by three factors.

Demand increase in a scenario with less availability.

Increasing recognition of wastewater source importance.

Economical considerations associated to partial return of benefits
when investing in wastewater treatment.





.

Global availability of treated wastewater has appeared as resource in last
decades, as a consequence of change in climatic conditions (average
temperature raising, change in precipitation standards  and extreme climatic
events). 

Reuse referenced to treated wastewater reuse, should be incorporated to
integral and sustainable water management, appliable with direct benefits
(reducing energy consumption and costs) allowing use of trated wastewater in 
local economic activities.



Source: Wastewater treatment: aims and challenges. The magazine on resource challenges and circular economy (2013); Water reuse: Overview of current
practices and trends in the world with emphasis on EU states (2014)



POTENTIAL USES OF TREATED WASTEWATER.

Most common uses are assotiated to agricultural farming irrigation, parks
irrigation, industrial use, groundwater recharge, energy generation, etc.

Main aspects associated to irrigation in agricultural farming are Salinity, 
Toxicity and microbiological quality due to pathogenic organisms present
in wastewater. 



When considering Agricultural irrigation, type of irrigation must be strongly
taken into account.

Restricted Irrigation.

Unrestricted Irrigation. 

Not adverse effect on farming and soils.

No effects on animals or human health during production stages.

Suitable for aquatic life preservation.



INTERNATIONAL BEHAVIOUR.

WORLD HEALTH ORGANIZATION.

Summarize epidemiologic and  infectious illness transmition studies, regarding sanitary
risks associated to wastewater use in irrigation, due to pathogen organisms that could
survive in environment (wastewater, soils, agricultural products) that could eventually
infect people.

One relevant aspect, specially in agriculture is the combination of different
measurements of sanitary protection in the whole chain of the process, from the water
production destined to iirigation until the end consumer of the product.

There is a lot of control measurements, everyone associated to pathogen concentration
reduction.



Combination of sanitary protection measurements for pathogen reduction in wastewater use 
for irrigation.



STANDARDS OF DIFFERENT COUNTRIES  REGARDING WASTEWATER 
REUSE



ISRAEL.

Israel has been developing wastewater reuse since long time ago.

Public Health Ministry has published standards regarding wastewater quality for agricultural
irrigation.



UNITED STATES FROM AMERICA

Wastewater reuse for irrigation in agriculture is under quality standards in more than 40 states
from United States (Arizona, Nevada, California, Texas, Utah, etc.) 

As an example, Public Health Department of Arizona has established maximum limits for 5 
categories of crops and aquatic life preservation.



ENVIRONMENTAL PROTECTION AGENCY (EPA) STANDARDS (EPA/2012)



INTERNATIONAL EXPERIENCE ON WASTEWATER 
REUSE



EXPERIENCE IN ISRAEL



EXPERIENCE IN SINGAPUR

1972

First Water Master Plan.

1974

First reuse pilot plant constructed by the Water National Agency (PUB).

1998

Recovering Water from Singapur Study (NEWater) as public initiative

2000

First Plant NEWater

Source: Cisneros, B. E. J. (2008). Water reuse: an international survey of current practice, issues and needs (Vol. 20).

B. Jiménez, & T. Asano (Eds.). IWA publishing.



o NEWater is the commercial name given to regenerated water produced by the Water National

Agency.

o At the present time, NEWater (reused water) supplies more than 30% from total water

demand from Singapur.

o NEWater public acceptation. By means of intensive public education and permanent

searching to public acceptance, especially industries, NEWater grew constantly.

o In Singapur all the cycle is administrated by the Public Utility Commitee, allowing holistic

approach in wastewater reuse.

o Incentive for reuse water consumption in the public sector.

Source : Sánchez F., Modelos de Negocio: Prospección Internacional, Fundación Chile, Seminario Aguas Residuales como nueva Fuente de Agua, Fundación

Chile, Septiembre 2016.



AUSTRALIA

1994

Water Reform Program.

2004

National Water Commision formation and National Water Initiative (NWI) adoption

2007

Commonwealth Water Act

2010

“Water for the Future”, long term initiative.

2011

Australian Government Productivitiy Commision regarding Urban Water Sector.

Source: Department of Agriculture and Water Resources Website; Water for the Future: Fact sheet; The Australian Government’s Productivity Commission’s Website



WASTEWATER REUSE IN CHILE.

BARRIERS.

STANDARDS.

1. There are no standards regarding treated wastewater use.

2. There is no legal or administrative frame (public politics, 

institutional leadership) associated to treated wastewater reuse.

3. Associated laws adaptation (Water Code, Santary Services Law, 

Environmental Law, etc.).

COMUNITY CULTURAL REJECTION.



BARRIERS.

COSTS. 

Conditioned to Production points (WWTP) and Disposal points.

5% of WWTP(capacity > 500 l/s) treat 48% domestic wastewater

95% of WWTP(cap < 500 l/s) treat 32% of domestic wastewater

100% of Emisary Outfalls treat 20% domestic wastewater



[l/s] [MMm3/year]

WWTP 30.125 950

Emisary Outfalls 7.930 250

WASTEWATER PRODUCTION IN CHILE



WW Production

 [l/s]

Treated WW

[l/s]

% Destination

WWTP

Caldera 37 37 100 Parks irrigation

Tierra Amarilla 27 24 88 Mining

Copiapó 312 212 68 Mining

National 30.125 273 < 1

EMISARY OUTFALLS
Antofagasta 850 120 14 Mining  & Industry

National 7.930 120 < 2

TREATED WASTEWATER REUSE IN CHILE



LOCAL EXPERIENCE IN CHILE.



WATEWATER REUSE IN THE NORTHERN PART OF CHILE

SEMBCORP.  SINGAPUR SANITARY ENTERPRISE THAT OPERATES 

IN CHILE





WASTEWATER REUSE IN THE CENTRAL PART OF CHILE

CANAL PROSPERIDAD
(PROSPERITY CHANNEL)

GOVERNMENT OF CHILE INSTITUTIONS
AGUAS ANDINAS (SANITARY  ENTERPRISE OF THE METROPOLITAN 

REGION)











AGREEMENT. 

The government compromises to advance in the development of a project to
allow the use of part of treated wastewater coming from the wastewater
treatment plants of Aguas Andinas (Metropolitan region) by means of a 
conduction to Casablanca valley.


