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Background  

Hampshire faces water shortages.  Changes to our abstraction licences on the rivers Test and Itchen 
leave us with a shortfall of 190 Ml/d in dry weather.  These chalk streams support a wide variety of 
species, they also supply water to over 700,000 people.  We are committed to implementing the 
permanent replacement water supply solution by 2027.  The current preferred solution for making up 
the shortfall is to install a 75 Ml/d desalination plant with direct input into one of our existing WSW.  We 
have an obligation to investigate alternatives, so we are also considering water recycling and water 
storage / transfer options. All the options require an interconnected grid of new tanks, pumps, trunk 
mains and control systems to provide resilience under drought conditions. 

Methodology  

A large number of projects were planned to be executed as part of WfLH Grid with interdependence 
between WRMP Supply / Demand schemes, Network 2030, DWI driven schemes and major capital 
maintenance schemes.  These interdependences meant that the grid needed to be optimised and 
designed as a single entity.  The work carried out brought together a number of work-streams that 
enabled the solutions to be optimised and verified; Design team (analysing constructability and 
integration to the existing system and other related projects), water resources modelling team 
(analysing source availability) and hydraulic modelling / optimisation team. 

Integrated Modelling Approach  

A Water Resources supply / demand balance model (Aquator) provided high-level representation of 
demand centres, all sources of supply and major inter-zonal network links.  It also accounted for 
abstraction license restrictions on the rivers Test and Itchen and enabled testing of alternative supply 
options and their operating regimes. 

A strategic hydraulic model (InfoWorks WS Pro) was developed that is a direct reflection of the Aquator 
model.  The hydraulic model includes existing and potential future assets, with sophisticated UPCs. 

The optimisation model (Optimizer) had dynamic operational controls built-in to represent the network.  
The Optimizer model uses the InfoWorks model to identify the optimal asset strategy considering 
‘severe drought’ and ‘normal’ supply-demand scenarios operation. 

Optimisation  

The project used Optimizer to develop optimal asset configurations, and was chosen to bring 
efficiencies to the project.  A traditional approach would typically involve a team of hydraulic modellers 
using an iterative “trial and error” method but the large number of sites included would mean that not 
all options could be evaluated, and consequently the most efficient outcome might not be identified.  
Using Optimizer, with which the InfoWorks WS Pro network model was linked as an embedded 
hydraulic engine, enabled the automatic evaluation of many thousands of trial solutions computing cost 
and performance, and incorporating operating constraints and design criteria (pressure, min/max 
velocity, water age, reservoir depth and sweetening flow). 

The Optimizer model produces a range of least-cost network solutions, including asset sizes (tanks, 
pumps and pipes) and maximising the efficiency of network operational performance, and considers 
both “normal” (BAU) and “severe drought” supply / demand scenarios.  Through the simultaneous 
assessment of cost and hydraulic performance based on data in the hydraulic model, Optimizer models 
a Pareto curve of plans of prioritised interventions, enabling informed choices about resource and asset 
allocation.  The tool produces a set of plans along a Pareto front that represents the optimal-performing 
configuration for a budget cost, and therefore quickly identifies options to be analysed further in the 
context of risk and operational requirements. 

Conclusion  

More phases / refinements are planned, but Pareto fronts have been produced for the three main 
alternatives; desalination, water recycling and water storage / transfer, allowing cost and performance 
comparison across a large number of different plans.  Initial comparison of capital costs of selected 
feasible optimised plans and the base option plan costs shows 32-36% saving achieved from the 
integrated optimisation approach. 


