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1. [bookmark: _Toc121186420]Research Question

In clean water hydraulic modelling is turbidity modelling a better indication of water quality than using water age?

2. [bookmark: _Toc121186421]Abstract

This Research will investigate the pros and cons of using turbidity modelling in a pressurised potable water network. Currently at Welsh Water water age would be used to identify where a water quality issue might spread to. Water age is currently preferred as it is an easier calculation to make however, it does not take into account dilution and several other considerations.

3. [bookmark: _Toc121186422]Background

Being able to accurately predict how water quality events will travel through a water network is crucial. This allows measures to be put in place to reduce the impact on the network and customers supplied off it. On most occasions there is normally a limited time to react when a water quality event happens. So being able to accurately and quickly predict where that water will travel is key to ensuring that the smallest amount of customers are effected. 

Currently the favoured method of predicting where water will travel would be to use a water age calculation, which can be done very simply using a spreadsheet or utilising modelling software such as Synergi. The benefit to using water age to predict travel is that it is easy and quick to carry out. What will be looked at is if the added time spent building a turbidity model gives more accurate travel therefore, allowing for a more informed solution. This needs to be compared with the additional time taken. 

Turbidity modelling has been developed mainly by Sheffield University and their PODDS theory. Their research has become the widely accepted method for modelling water quality in a potable pressurised water network. 

4. [bookmark: _Toc121186423]Aims and Objectives

The aims of this research is to identify if it is worth the extra time and effort to calibrate. At the moment water age is the go to method for calculating various things, as it gives an idea of where in the water network the water should be. However this does not add any consideration to the dilution of the water or the chlorine levels. 
If it the research suggests that turbidity modelling gives a much more accurate model, and is a worthwhile contribution of time then it would change how my company would approach water quality events and how it would be reported to Ofwat and the DWI.

5. [bookmark: _Toc121186424]Literature analysis

As this is a fairly niche topic with clean water pressurised hydraulic modelling is still a very small industry there is not a great deal of literature around the topic, however the quality of the literature which does exist is very good. The majority of the literature around this topic have come from Sheffield university. 

[insert various submissions by Stewart husband and co] 
To be added at a later date.


6. [bookmark: _Toc121186425]Primary Research

The data needed for the research of this topic will be gathered utilising Welsh Waters existing model library. When looking at previous water quality events and emulating them through the model will provide sufficient data. The modelling software which the data will be gathered from is called Synergi 9.4.3. Synergi will be used as it has worked with Sheffield University to develop the PODDS system. It is one of the only modelling programs which has this feature built in. As there have been many water quality events there are plenty of options to simulate for the data required. 
The second mode for gathering data will be to speak with other clean water hydraulic modellers who work for other companies and are members of the Clean Water Modelling Advisory Group. This group is a means of sharing best practices and learning outcomes. The research can draw on other people’s experiences to ascertain if other clean water modellers can share their data and experiences to help answer the research question.

The data that can be extracted from Synergi models can be exported into .CSV format. Large amounts of data can be taken from the model for various parameters. The main focus will be NTU levels in the water. Such things as velocity, pressure, water age, and the hydraulic grade line will all be useful to answer the research question.


7. [bookmark: _Toc121186426]Data analysis

As there will be large amounts of data from the model using pivot tables and powerBI to review will be the primary way of analysing the data. Data will be taken from customer contacts during water quality events as this will be a true representation of where water quality issues arose in the network. The model will then try to match these conditions during the event. The customer contacts will be taken from Welsh Waters SAP system. All contacts will be get anonymous. The analysis will then compare water age with the NTU level seen at the properties which have called in with poor water quality. Anything over one NTU will be classified as poor water quality. 

  






