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World population living in countries facing water scarcity will 
increase to about 40% by 2050 scarcity (Hinrichsen et al., 1998). 



Water in Hydrosphere Water in Hydrosphere 
100% (1386) 

Fresh water Fresh water 
2.5% (35)2.5% (35)

Salt water Salt water 
97.5% (1351)97.5% (1351)

Permafrost, ice, Permafrost, ice, 
etc. 69.4% (24.3)etc. 69.4% (24.3)

Liquid 30.6% Liquid 30.6% 
(10.7)(10.7)

Groundwater Groundwater 

98.7% (10.5)98.7% (10.5)

Lakes Lakes 
0.96% 0.96% 
(0.102)(0.102)

Soil Soil 
0.16% 0.16% 
(0.017)(0.017)

Rivers Rivers 
0.02% 0.02% 
(0.002)(0.002)

AtmosphereAtmosphere
0.12% 0.12% 
(0.012)(0.012)

Biological Biological 
0.01% 0.01% 
(0.001)(0.001)

Water Resources on earth (x 1000km3)

Improving water use efficiencies, 

enhance storage, increased use of 

dry-based sanitation, WATER 

REUSE, especially in agriculture
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WASH: >90% Dirr.  
Disease Burden 
(WHO, 2007)



Inadequate collection of 
wastewater generated in 

urban area in SSA (<10%)



The few wastewater treatment plants available are usually non 
functional or overloaded (<1% in SSA is actually treated)







Not only water, but also nutrients. Why pollute 
groundwater with N,P,K which can be used 

productively in agriculture?

Wastewater

Pipe water

At Mezquital valley (Mexico) farmers oppose installation 
of WWTPs – Prefer raw wastewater for nutrients
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Source: 53 city study for Source: 53 city study for Comprehensive Assessment, IWMI, 2008Comprehensive Assessment, IWMI, 2008

In and around In and around three three of of fourfour cities in the developing cities in the developing 
world farmers use polluted irrigation water for the world farmers use polluted irrigation water for the 

production of high value crops production of high value crops 



Groundwater recharge: An example of Tula Valley, Mexico

• 90,000 ha irrigated with raw wastewater

• Groundwater recharge estimated at 25 m3/s, 13.3 
times more than natural recharge

• Water table risen and several springs appeared 
with flow 0.1-0.6 m3/s

• Flow in River Tula increased from 1.6-12.7 m3/s 
yearly

**Many countries like Tunisia, Israel, Australia and states like California 
relies heavily on wastewater for groundwater recharge



- Nitrates
- Pathogens
- Heavy metals
- Salinity
- Others

Addressing concerns related to sanitation 
induced groundwater pollution



Source: Jimenez & 
Chávez, 2004

Pathogens:100% rem.

EC: slight incr.

BOD: 98% rem.

> 90% rem. P, N

Any increased risk to groundwater? 



Match nutrient and water applications 
with crop requirements
(many nutrient/irrigation programs available)

BUT, let farmers 
understand that!



Willow Coppice (Salix) plantation –
For energy generation 

Plant crops good in nutrient uptakes – grass, 
leafy crops etc

(Need to understand nutrient uptakes by various crops)



• Pathogens like helminths and protozoa have 
larger sizes - easily be retained (straining, 
adsorption) in the soil

• Elimination from soils still need more 
understanding (other than natural die-off, 
predation)

• But bacteria and especially virus a transferred to 
groundwater 

Soil as a bio-filter  for pathogens



Use “less-polluting” Irrigation methods
(minimizes water used, soil wetting, deep 

percolation)

Avoid



Improve



Risk reduction: ≥ 4   log units of 
E. coli per 100 g of lettuce. No 
helminth eggs on lettuce 
leaves

Reduces amount of water used 
(half that used in surface and 
overhead methods, so less

Better use drip irrigation, and now even 
cheaper drip irrigation kits



Heavy metals: Not usually a problem in SSA 
where industrial waste is rather localized

Work in Ghana, Senegal, Burkina Faso on aquatic 
macrophytes and constructed wetlands



Salinity: Domestic wastewater usually 
has tolerable salinity levels but..

- Treatment plants generate effluents with higher EC 
levels. 

- Farmers in Faisalabad opposed treated wastewater 
and actually pay more for raw wastewater

- Farmers in Dakar, Senegal, are using raw 
wastewater to dilute salinity in groundwater



Kamina, Tamale, 
Ghana

Appropriate siting of domestic groundwater sources



Involve your stakeholders (farmers) and use 
“enticing” key messages

“By applying extra nutrients and irrigation water, you’ll be 
wasting your    money and your labor”

“By applying extra nutrients and irrigation water, you’ll be 
polluting groundwater and increasing health risks”



THANK YOU

You can contact us:
b.keraita@cgiar.org


