
# 1

Third edition of the WHO Guidelines for the Safe Use of Wastewater, Excreta and 
Greywater in Agriculture and Aquaculture

Guidance note for National Programme Managers and Engineers

Applying the guidelines Along the 
sanitation ladder

INTRODUCTION
Writing technical guidelines which consider the economic constraints and opportunities prevalent in the diversity of countries 

across the globe is a challenge. The resulting text may either be an over-simplification or present a level of complexity that defeats 

the practical implementation of the guidelines. In both cases further explanation for implementation will be required. 

This Guidance Note gives examples to show how the third edition of the Guidelines for the Safe Use of Wastewater, Excreta 

and Greywater in Agriculture and Aquaculture (WHO, 2006) could be applied in countries at three different levels of economic 

development reflecting different positions on the sanitation ladder (Table 1):

Low-income countries with insufficient wastewater treatment capacities and largely uncontrolled wastewater use. a)	

Middle-income countries trying to move from uncontrolled to controlled wastewater use. b)	

High income countries where wastewater is treated and wastewater irrigation is a planned process.c)	

Figure 1 outlines the principal application steps of the 2006 Guidelines, which form the structure for the application examples in 

Table 2. 

Tables 3 and 4 complement Table 2 with further details on options for setting health-based targets and examples of common 

wastewater treatment technologies by scale of irrigation and level of economic development. 

The Guidance Note further distinguishes between farmers’ and consumers’ safety showing, in simplified flow-charts, differences 

and commonalities for decision-makers in the three country groups (Figure 2ab). 
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TABLE 1. Common characteristics of wastewater use for irrigation by level of 
economic development 

Country group
High-income  

countries
Middle-income countries

Low-income  
countries

Sanitation ladder Upper section Middle section Lower Section

Wastewater use 
practices

Direct use of reclaimed 
wastewater commonplace in 
agriculture and industry.

Indirect use of untreated 
effluents still commonplace;
direct use of treated 
effluents on the increase.

Indirect use of untreated 
wastewater commonplace 
due to widespread pollution; 
direct use of untreated 
wastewater and fecal sludge 
common, especially in water 
and nutrient short areas.

Wastewater use 
policy framework

Use policies established and 
enforced, often within an 
integrated water resources 
management framework, 
especially in water-scarce 
areas.

Emerging policies and 
framework;
enforcement capacity a 
major concern

Generally non-existent or 
not enforced;
informal (or unplanned) use 
predominates

Wastewater use 
health issues

Pathogens under control; 
industrial discharges under 
control;
primarily concerned with 
amenity values and exotic 
toxic substances.

Continued concern with 
helminth infections and 
diarrhoeal diseases;
Uncontrolled industrial 
discharges problematic in 
emerging economies.

High burden of helminth 
infections and diarrhoeal 
diseases (both occupational 
and consumer exposure); 
Difficult to assess impact 
in households due to many 
confounding factors.

Drivers of 
wastewater use in 
irrigation

Water scarcity or drought; 
resource recovery;
food security.

Water pollution and 
scarcity;
urban food demand.

Widespread water pollution 
from domestic sources in 
and around urban areas;
demand for fresh vegetables 
from urban centers;
water scarcity;
nutrient value of 
wastewater.

Key wastewater 
use countries 
and regions 
(examples)

Australia, France, Greece, 
Israel, Italy, Japan, Portugal, 
Spain, USA;
Bahrain, Cyprus, Kuwait, 
Oman, Qatar, Saudi Arabia, 
UAE.

Bolivia, China, Egypt, India, 
Iran, Jordan, Morocco, 
Pakistan, Sudan, Syria, 
Tunisia; Argentina, Chile, 
Colombia, Lebanon, Libya, 
Mexico, Peru, South Africa.

Sub-Saharan Africa except 
South Africa; Yemen; some 
Asian countries like Viet 
Nam.

Source: Adapted and modified from World Bank 2010
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Figure 1: Key Steps of the Guideline Application Process

1. Situation analysis and health target setting

2. Identifying and validating risk reduction 

measures

3. Implementation of measures

5. Verification

4. Operational monitoring

Map existing/planned wastewater use areas, practices and produce marketing •	
network.
Assess extent of health risks (water quality, type of crop, exposure of farmer/•	
crop, post-harvest contamination, etc.).
Prioritize health risks interventions through the •	 hazard analysis and critical 
control point (HACCP) approach and set realistic (health-based) targets which 
can be achieved via one or multiple risk barriers.

Identify suitable risk reduction measures together with sanitation authorities •	
and other concerned stakeholders (farmers, extension officers, traders etc.).
Validate the efficacy, cost-effectiveness and adoptability/reliability of those •	
measures.

Develop an implementation plan and compare cost-effectiveness of each •	
planned risk reduction measure. 
Implement the most cost-effective measures (e.g. wastewater treatment, reuse •	
regulations, non-treatment options) and support their uptake/sustainability via 
training, incentives, etc.

Develop a monitoring plan i.e. decide on frequency, inspection points and •	
parameters from treatment to farm to point of consumption. 
Assess whether the recommended practices/standards are adopted/achieved.•	
If not, go back to step 2 for alternative options to reduce risks, or •	
step 3 for alternative options to support implementation. •	

Assess to what extent the introduced measures actually achieved the set targets, •	
for farmers and consumers, via surveys and laboratory analysis.
Compare achieved targets with available options for risk reduction and adjust •	
them towards impact optimization under consideration of cost-effectiveness 
criteria. 
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Abbreviations used in the tables

DALY: Disability adjusted Life Years

DEWATS: Decentralized wastewater treatment systems 

USEPA: United States Environmental Protection Agency

HACCP: Hazard Analysis and Critical Control Points (approach) 

QMRA: Quantitative Microbial Risk Assessment

QCRA: Quantitative Chemical Risk Assessment

SAT: Soil aquifer treatment 

UASB: Upflow Anaerobic Sludge Blanket Reactor

This guidance note has been prepared by Pay Drechsel and Bernard Keraita; International Water Management Institute, Ghana and 

Colombo. The views expressed in this document are those of the authors alone; they do not necessarily represent the decisions or 

stated policy of the World Health Organization, the Food and Agriculture Organization of the United Nations, the International 

Development Research Centre or the International Water Management Institute.
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