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Åthe Challenge



Challenge

ÅConcept of integrated water 
management is not new

Åbutéé

ÅThe challenge must be 
understood in order to develop 
appropriate solution methods 
for implementation



Source: Royal Academy of Engineering (2010)



Challenge and Solution Attributes

ÅChallenge:

ïTo identify how to avoid wastage of 
scarce resources and duplication of 
efforts when/where integrated solutions 
could achieve:

ÅCost-effective; and

ÅMultiple benefits

ÅSolution Attributes

ïMethods must:

Åbe flexible and adaptive; and

Åaddress multiple objectives and 
benefits



ÅC2C Solutions



C2C Solutions

ÅCloud to Coast Solutions (C2C) is an innovation for

integrated water management

ÅThe C2C innovation was characterised in three 

successive steps:

Step 1 ïCreation of ideas

Step 2 ïDevelopment

Step 3 ïApplication for the benefit of industry and 

society

(Ref: ECAM Journal, Vol. 17, No.1, 2010)

ÅThe Cardiff University work started with a basic 

research of the C2C concept linked to bathing water 

compliance of an estuarine basin
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Basic Research - Fylde Coast 
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Å £800 million invested 
from 1993 ï1996 in 
catchments around 
estuarine basin

Å 3 major sewage 
treatment works

Å 5 pumping stations 
with storm outfalls 
along coast

Å Capital investment led 
to reduction of input 
of bacterial loads

Å But there were 
problems with 
Bathing Water 
compliance





ÅApplication of the 

C2C Solutions 

Technique & 

Stakeholder 

Mapping



C2C Application - Decision Matrix



Example of 
simple ñgreenò 
problem

ÅBathing water compliance ð

EU directives -coliform 

compliance

ÅFarming practices and water 

company activities

ÅIs it agriculture or water 

company: find answer ïC2C

ÅExtension of traditional 

boundaries



Approach to more 
complex problems 
ïñyellow to redò



Stakeholder Mapping
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ÅExamples & 

Benefits



Conceptual Example No.1

Water Management Planning and Operations

Added Value

Å A component of a system is 
indeterminate until it is 
associated with the other 
features of the system

Å Meet needs of relevant 
legislation e.g. WFD

Å Application of the Visual Imaging 
and Virtual Environment (VEIV) 
technology for visualisation of 
problems and solutions

Å Use of ñprobabilistic climate 
change scenariosò

Å Economies of scope and scale

ïWithout C2C (solution cost is 
70p/m3)

ïWith C2C (solution cost is 
30p/m3)



Source: Corlan Hafren (2010)



Conceptual Example No.2 - Renewable Energy 

Development

Added Value to the Proposal

ÅEvaluation of ñpressuresò on 
water utility assets

Å Assessment of the combined 
effects of over 750 discharge 
points (outfalls and converging 
rivers)

Å Meet needs of relevant 
legislation e.g. Bathing Water 
and Shellfish Water Directives

Å Application of the Visual 
Imaging and Virtual 
Environment (VEIV) technology 
for visualisation of problems 
and solutions

Å Economies of scope and scale

Proposed tidal barrage



Conceptual Example No. 3 - Integrated Flood Risk 

Management

Added Value

Å Assessment of the combined 
effects of multiple sources of 
flooding - GW, SW, Sewers, 
Tidal etc

Å Meet needs of relevant 
legislation

ïEUôs 2007/60/EC Floods 
Directive; and the

ïFlood and Water 
Management Act (2010)

Å Application of the Visual Imaging 
and Virtual Environment (VEIV) 
technology for visualisation of 
problems and solutions

Å Use of ñprobabilistic climate 
change scenariosò

Å Economies of scope and scale


