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Overview

> Veolia Water Central
– Who are we?
– The why, where and what of membranes

> Operational Issues> Operational Issues
– The Differences
– The Challenges
– The Good News

> The Future



About Veolia Water Central

• Formerly Three 
Valleys Water, supply 
area is the Home 
Counties, north and 
west of London 
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• Serving around 3 
million customers

• 60% groundwater 
from over 100 
boreholes

• 40% surface water



Why Membranes?

> Cryptosporidium!
> 1996 – Outbreak of Cryptosporidiosis in 

North London area
> Cryptosporidium Regulations

– Risk assessments on all sources
– An absolute barrier required to remove 

Cryptosporidium



Why Membranes

> IL 16/99 (Dec 1999); plants capable of 
“continuously removing or retaining 
particles greater than one micron 
diameter”
– avoid continuous Crypto monitoring – avoid continuous Crypto monitoring 
– “subject to continuous monitoring and 

shutdown or turn out on failure”
– list of approved membranes

> IL 3/02 (Jan 2002); generic guidance on 
DWI submissions for integrity test regimes 



Where do we have membranes?

> For Cryptosporidium, seven membrane 
sites
– Four sites Ultrafiltration, including Clay Lane

• Max output 205 MLD• Max output 205 MLD

– Three sites Submerged Microfiltration
• Max Output 136 MLD



Clay Lane

160 Mld



Clay Lane



Operating an Ultrafiltration PlantClay Lane



Cross-section of MembraneWhat do they look like?

> X Flow UF 
module

> 9300 fibres 
per moduleper module

> Clay Lane 
has 1536 
modules

> Periwinkle 
Lane has 48



Operating an Ultrafiltration Plant

RGFs Ultrafiltration

Valve Actuations For a bank of 12 
approximately 
240 per month

10000 per day

Blocking of the 
filters

Loss of Head Transmembrane 
Pressure

Operational Issues – The Differences

filters Pressure

Quality parameters Turbidity Permeability

Trending Days/weeks Months/years

Cleaning Daily Backwash Hourly Backwash 
plus chemical 
cleaning

Personnel Plant Technicians Process 
Engineers



Operational Issues – The Challenges

> High level of fibre breakage
– Not so much since the modules were changed 

after seven years
– Operational improvements in understanding 

pressure effects and cleaningpressure effects and cleaning
– New “stronger” membranes on the market

• Vanilla for submerged membranes

> High Operational Input in mending Fibre 
Breakage
– Necessity is the Mother of Invention



• Handling Membranes

Operational Issues – The Challenges



> Length of Time to find a leak
– Up to 90 minutes in the water bath
– Much faster with the vacuum tester

Operational Issues – The Challenges

– Much faster with the vacuum tester



Operational Issues – The Challenges



Operating an Ultrafiltration Plant

•Vacuum Tester Rack 

Operational Issues – The Challenges



Operating an Ultrafiltration Plant

• Water Bath

Operational Issues – The Challenges



> Length of Time to find a leak
– Up to 90 minutes in the water bath
– Much faster with the vacuum tester

> Understanding the cleaning needs

Operational Issues – The Challenges

> Understanding the cleaning needs
– Different Chemicals for different foulants
– Hard water and caustic cleaning

• Increased acid wash frequency

– “Unknown” foulants
– Quantity of waste



Operating an Ultrafiltration Plant

• An example of cartridge requiring cleaning

Operational Issues – The Challenges



> Excellent Water Quality
– Turbidity as well as Cryptosporidium

> Excellent Water Quantity

Operational Issues – The Good News

> Excellent Water Quantity
– Higher turbidity sources can now run all 

of the time as the turbidity is removed 
with the Cryptosporidium



> Operational Experience
– Better membrane performance second time 

round

> Water recovery

Operational Issues – The Good News

> Water recovery
– The use of secondary membranes means that 

there can be less than 0.1% waste. 
– We can also recover the roughing filter wash 

water



> The Operational challenge was taken on 
by Plant technicians
– A step change in process complexity

> The new technology was quickly accepted 

Operational Issues – The Good News

> The new technology was quickly accepted 
by customers and other stakeholders
– CCDCs and EHOs comfortable with the 

absolute barrier approach
> Innovations

– Not just those shown, but also in cleaning, 
membrane autopsy



Operating an Ultrafiltration PlantMembrane Operations – The Future

> In England and Wales a driver is needed 
for further membrane plants
– Cryptosporidium in clean water will now be 

removed by UV
> More likely to remove plants than install > More likely to remove plants than install 

new ones
– Strong economic argument to removing plants 

where water is clean and replacing with UV
– However, need to convince the customers and 

other stakeholders that we are not increasing 
the water quality risk


