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The Global Challenge 

We ha e  years to argua ly deli er 
something of the order of 40% more food, 

30% more available fresh water and of the 

order of 50% more energy. 

 

We an’t ait  year or  years indeed – 

this is really urgent.  
 

Professor John Beddington 

Former UK Chief Scientist 
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The Blue Planet 

• Total volume of water in the world is approximately 

1.4b km3 

• Total volume of freshwater is approximately 35m km3 

• Total available freshwater is around 10m km3 (<1%) 



Population of 8.3 billion by 2030 (UN)  

Food 
50% increase in 
demand (FAO) 

Energy 
50% increase in 
demand (EIA) 

Freshwater 
30% increase in 
demand (FAO) 

Land 
120m ha needed in 
developing countries 
crop production (FAO) 

Soil erosion & 
biodiversity loss 

The Global Challenge 



Water – Strategic concerns 

Water 
Demands 

Supply demand 
balance 

Populations 
increase and 

migration 

70% of 
Freshwater 
needed for 
agriculture 

900m people do 
not have access 

to drinking 
water 

2b people do 
not have access 

to safe 
sanitation 

Freshwater 
demand is 

increasing by 64 
billion cubic 
meters per 

annum 



A (very) short history of 

improvements to water treatment 

1676 1804 1854 1890 
1890 – 
1910 

1914 1970s 
1970 – 
1990s 

Van 

Leeuwenhoek 

fist observed 

water born 

Microorganisms 

First known 

municipal 

treatment works 

was build  (in 

Scotland) by 

Robert Thom. 

John Snow made 

the link between 

a Cholera 

outbreak and 

sewage. Used 

Chlorine to 

disinfect.  

USA 

introduced 

large scale 

slow sand 

filtration to 

protect 

public 

health. 

Coagulation, 

Calcium 

Hypochorite 

and  ozone 

introduced 

First 

drinking 

water 

standards 

were 

applied, 

based on 

coliforms. 

Tri-halo 

methanes 

discovered 

in water by 

R.Hook.  

Aeration, 

flocculation, 

activated 

carbon and 

membrane 

technology 

introduced. 



A simple representation of the water 

management system components 



Basic Treatment Water 



Basic Treatment Wastewater 



Considerations for service delivery 

Sustainable 
water 

systems 

Affordability 

Capital 
maintenance 

Catchment 
Management 

Low Energy  

Low Chemical 
use 

Age of 
infrastructure 

Risk and 
resilience 

Innovation 

Scalability 

Skills and 
Training 



Private Water Systems 

 Raw water sources vary 

 Groundwater 

 Surface water 

 Rainwater 

 Protection of source is variable 

 Treatment varies 

 Filtration 

 UV 

 Disinfection 

 Often septic tanks (or equivalent) are located close to water sources 

increasing the risk of contamination 



Examples of small systems 



Private Water Supplies in Scotland: 

Supplies 3% of Population 
 Regulations based on two supply categories (A & B) 

 Type A is supplies >10Ml per day and/or supplying >50PE. 

 Type B are supplies of <10Ml per day and that generally 

supply single properties. 

 There are 2330 Type A supplies and 17,863 Type B 

supplies in Scotland. 

 95.58% of Type A supplies have been risk assessed. 

 Sampling compliance is 90.09%. 

 13.6% Type A supplies failed for E.Coli, with 20.22% of 

Type B supplies failing. 

 



Private Supplies in Scotland  



Private Supplies 



Compliance by Parameter 



Water Safety Planning 



Considering risks to Public Health 



The CREW approach 



The Policy/Research Lanscape  



Examples of CREW projects 

• Workshop to share knowledge on NFM implementation  

• Coastal flooding in Scotland: a guidance document 

• Land manager attitudes to NFM and economic analysis 

of NFM measures 

• Surface water flood forecasting in urban communities 

• Land management and flood peak synchronisation  

• SRDP: Targeting agri-environment measures 



The research agenda  

 Is a close loop sustainable water system possible? 

 What innovations will add value and enhance public health 

protection? 

 What are the impacts of changes in the catchment on existing 

treatment systems?  

 Modular systems design to allow tailored solutions for local 

conditions. 

 Low cost and low maintenance solutions are needed at a local 

level. 

 Understanding social justice and community need is central. 



Summary 

• Sustainable water is a global challenge. 

 

• Water treatment is essential for protecting pubic health. 

 

• Science and engineering should continue to seek innovative 

ways of achieving sustainable water and wastewater systems. 

 

• The water treatment process has multiple nodes of failure, the 

operators should know the systems well and manage the risks. 

 

• Microbiology continues to be the most significant risk to public 

health and needs pro-active management. 



End of Presentation 


