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‘...you couldn’t make it up’ 

Chris Rockey

DOC2C’s Workshop 3, Plymouth, 2018
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Drinking water supply in South West England
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Desire to retire Crownhill WTW, began 
working in the late 1950’s
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Goals for the next generation of WTWs...

• Absolute barrier to Cryptosporidium

• DOC / disinfection by product reductions

• Very compact, forward looking design

• Highly automatable

• Robust and efficient process

• Environmental impact/sustainability 

• Keep consumer bills down in long term
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‘You couldn’t make it up...’, things that helped
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• ‘Be lucky’, had a great internal team and external 

partners

• Had an interesting story for everyone (not just the 

geeks)

• Clear goals/strong need – research and a constant 

focus on the full scale reality

• Local knowledge from piloting and used pilot to engage

• Reduced the risk of operational/engineering myths

• Un-scientific demands, got involved

• Enjoy it and try and make it enjoyable for everyone else
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Key moments in Plymouth’s water supply...
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1589 1958 2013 2018
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Key moments in Plymouth’s water supply...

10

1589 1958 2013 2018



© Pennon Group plc 2016
11

Initial pilot testing

Piloting began April 2013



© Pennon Group plc 2016

Suspended ion exchange (SIX PWNT, The 
Netherlands) – DOC removal 

• Raw water flowing through 

5 tanks in series

• Small dose of resin added 

to the raw water

• Good mixing (with air) and 

high turbulence

• Single pass (minimise risk 

of resin blinding)

• Resin separation (lamella), 

regeneration with multiple 

salt solutions
12
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CeraMac/Ceramic membranes (PWNT Netherlands, 
Metawater, Japan) – turbidity and crypto

• Filtration area 25m2/0.1um pores

• Close to 100 plants, no integrity 

failures

• Treat direct river abstractions 

with no upstream 

clarification???

• High pressure backwash and range 

of chemical cleaning options?

• Perceived cost and recovery issues
13
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Optimised DOC removal by SIX (LC-OCD)
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SIX-Membrane testing and fouling
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Reservoir water quality change

Spring Quality Summer Quality Permeate Comparison
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Coagulation
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Revised pilot process train
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Long term stable operation/economically 
viable flux c180lmh...
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Organics removal/disinfection by products
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By products

21



© Pennon Group plc 2016
22

Publications 
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Research into delivery
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SIX and CeraMac
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Very early full scale data
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Summary

• Very lucky

• Knowledge – small 
investment for long term

• New drinking water supply 

for people of Plymouth

• High quality water at a fair 

cost

• Special project for the 

South West of England
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Thank you

‘Dubbel genaaid
houdt beter!’

Peer Kamp

‘Water guarantees welfare. 
It banishes ailments. It 

gives happiness; 
therefore acknowledge 
the primacy of water...’

Akhandadhi Das, R4
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