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Where the challenge is greatest 
Only 4% 
increase in 
20 years 

Wider economic 
impact : 
 
US$5.5 
billion/year 
 

Around 1% of the 
national GDPs of 
these countries 
(WSP WB, 2012) 

RW:US$54 
million/year 

BR: US$30 
million/year  

UG: US$177 
million/year 

TZ: US$206 
million/year 

(WHO/UNICEF JMP, 2015) 



Im
pa

ct
 if

 th
e 

ris
k 

w
er

e 
to

 o
cc

ur
 

Likelihood to occur in the next 10 years 

Global risk landscape 
 

(Source: World Economic Forum) 



Challenges of rapid urbanisation 

• Adequate shelter 
 

• Sustainable urban 
development needs 
sustainable water and 
sanitation services 

Vietnam population and housing 
census, 2009 



Natural disasters  

 

Drought 
Earthquake 
Epidemic 
 Flood 
 Wet and dry mass movement  
Storm  
Volcanoes 
 



Dysfunctional systems   
 
 
 

Owee, 2009 

      Seidu 



        Water, Sanitation, and Hygiene and disasters 



How much water is there? 

GREEN 
AND 
BLUE 
WATER 



Green and Blue Water Flows 



What is the water used for? 



Managing water along the green – blue continuum 



What is sanitation? 
                     

 
 
 

Multi-step process in which wastes are 
managed from point of generation to 
point of use/ disposal 



Sanitation System 



          Functional Groups in a System 

  Collection  
and Storage  

e.g. Septic Tank 

User Interface 
e.g. Flush-Toilet,  

Dry-Toilet 
Urine Diverting Dry Toilet 

 
 

Conveyance 
e.g. Simplified 

Sewer, Tank Lorries Centralised  
Treatment 

e.g. Anaerobic Baffled  
Reactor, Waste  

Stabilisation Pond 

 Reuse and 
Disposal 

e.g. Composting or Leaching Field 



Pathogen reduction – indicator will depend on 
flow stream 

Nutrient reuse – (i) X% of excreted N, P, K is reused for crop 
production, (ii) Y% of used water is reused 

Eutrophication management – indicator depends 
on flow-stream 

Integrated resource management – indicat  
depends on flow-stream 

1 

2 

3 

4 

5 

6 

7 

Excreta containment – (i) in use, (ii) no vectors, (iii) no fecal matter, (iv) hand-
washing facility in use, (v) no odor 

Access – (i) 24-hr access to facility year-round, (ii) privacy, personal security 
and shelter, (iii) accessible to users of latrine 

Greywater management – (i) no stagnant water in compound, 
(ii) no stagnant water in street, (iii) no vectors 

(Source: Kvarnström et al. 2011) 

                         Function based sanitation planning 
 

Steps 1-4 consider health aspects while 5-7 cover environmental aspects 



Health implications of inadequate water 
and poor sanitation and hygiene 
conditions 



Multiple barrier approach 
 



 Direct contact faeces – 
hand- mouth 
 
 Direct contact faeces – foot 
 Faeces – animal – human 
 
 Water polluted - Ingestion ‘ 
 
 Faeces – flies – food 
 
 Faeces – air – breathing and 
food 





Disease Burden  
5000 - 6000 children die/day (or one child dies every 
17th second) in the world due to water-borne diseases 
(diarrhoeal diseases) 
 
Five times as many children die of diarrhoeal  
diseases as of HIV/AIDS (UNDP, 2006) 
 
3.5 billion people are infected with helminth worm 
parasites. 1 billion with roundworm; 700 million with 
hookworm (Chan, 1997; UNESCO, 2006) 
 
Disease burden - 60 million DALYs/years lost from 
diarrhea every year (DALYs = Disability Adjusted Life 
Years - The sum of years of potential life lost due to 
premature mortality and the years of productive life 
lost due to disability) 
 
64 million DALYs in 2002, 44 million DALYs in 2015, 
29 million DALYs in 2030 (Mathers and Loncar, 2006) 



                
 
Improving water and sanitation is 
critical for development 

MDG 
Goals 

Linkage to environmental health/Sanitation 

1 Healthy environment means healthy people; Improve livelihoods; breaks cycle of 
poverty/ill-health 

2 Reduction in diarrhoeal diseases hence increased attendance and participation in 
school. School sanitation is an important determinant of girls’ attendance 

3 Women are more vulnerable to environmental health risks; interventions improve 
women’s lives; increased participation 

4 & 5 Reduce <5 mortality and risk of maternal mortality 
6 Preventive health measures are more cost-effective than health treatment  

7 Health measures such as sanitation contribute to MDGs directly 
8 Cooperation between UN agencies and governments in promoting and providing 

sanitation and in the context of security, development, law and human rights, 
democracy and gender issues. 



                   MDG 7, Target 10 

 
Goal 7 
Ensure environmental 
sustainability  
Target 10 
By 2015, halve the proportion of 

people without sustainable 
access to safe drinking water 
and basic sanitation 



    Sustainable Development Goals (SDGs) 



Sustainable Development Goals (SDGs) 



 
Relationship between the ‘political’ and society 



•  Not affordable 
•  Big investment 
•  Leakage 
•  Difficult reuse 
•  Limited participation 

•  More affordable 
•  Less investment and O&M costs 
•  On-site reuse of water and nutrients 
•  Encouraging participation 
•  Low-cost technologies 
•  Systems approach 

Conventional 
wastewater/excreta 
management 

Decentralized wastewater/excreta 
management 

A paradigm shift in waste management 

Nguyen Viet Anh, 2010 



Safe excreta and wastewater management 
systems 



NO MIX: URINE DIVERSION  
– why separate urine and faeces? 

 
Easier to treat and handling separately 
Less odors 
Less flies 
High degree of nutrient retention 



Container 
for urine 

Container for 
faeces 

 
Urine Diverting Dry Toilet (UDDT) 
- Single vault with containers 

Squatting model 

Pedestal model 



FAECES 

URINE 

 
Urine Diverting Dry Toilet (UDDT) 
- Double vault toilet 



Urine collection 

Jerry can (20L)  

Single-household tank (1m3) 

Multi-household tank (2m3) 
Emptied 2-3 times/year 

Closed storage during 30-45 days  



 

  What first comes to your 
mind when you see these? 



Picture 1 



Picture 2 



Picture 3 



                       Picture 4 



Picture 5 



Picture 6 



Picture 7 



Picture 8 



Picture 9 



Picture 10 
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