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Innovative Applications of Materials Chemistry in Water Treatment:
Part 1 Removal of Contaminants from Drinking Water ,
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Opportunity SOUTH WEST WATER
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Access, neighbours and
pumping
Contact tank, GAC and other
improvements

Inappropriate use of space
within the city




Reviewed and re-stated treatment goals

 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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NaOCl

Piloting began April 2013
CEEH)
Tank

Raw Water SIX ® Lamella Membrane CeraMac ®
Tank Reactors Separator Feed Tank Vessel

Resin ,
Fresh Regeneration

) R ti .
Resin Tank egeneration Chemical Tanks
Tank

Resin Waste NacCl

Process Flow Diagram for the SWW Pilot Study of SIX ® and CeraMac®



Suspended ion exchange (SIX) SOUTH WEST WATER

« Raw water flowing through 5 tanks in series

« A small dose of resin suspended in the raw water
« Good mixing (with air) and high turbulence

« Single pass (minimise risk of resin blinding)

« Goal is to minimise footprint/contact time and
resin dose by keeping the kinetics fast

« Resin separation (lamella) and regeneration with
multiple salt solutions 4
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Upland reservoir DOC removal by SIX (LC-OCD)
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Ceramic membranes T B AT
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Filtration area 25m2 , 180mm x 1500mm

j:éize of monolith cost effective

Al,O5 base layer TiO, top layer = 0.1um
Close to 100 plants, no integrity failures
High solids loading — direct river???
Mechanical wash at high pressure
Chemical cleaning options?

Cost and recovery issues when applied tradlw
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Membrane testing and fouling TR ATES

Corrected TMP(10°C)

2000 - * Rund - Burrator Reservoir Spring
Raw Water 2013

* Run8 - Burrator Reservoir Summer
Raw Water 2013
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OCD Relative Signal Response
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Reservoir water quality change SOUTH WEST WATER
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DOC characteristics comparison SOUTH WEST WATER
S —
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OCD Relative Signal Response

Coagulation...
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Coagulant addition post SIX SOUTH WEST WATER
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Revised pilot process train SOUTH WEST WATER
S —

ILC added Jan 2014

SIX Lamella Membrine CeraMac
Reactors Separator Feed Tai & Vessel

Resin .
Fresh Regeneration

Resin Tank MEHENEIEIIOT Chemical Tanks
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SIX / ILCA pre-treatment TR ATES
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Coagulant optimisation for MF
S —

Optimum coagulant dose (mg/l PACI as

product)

New jar test method - less subjective + optimises
organics removal

20 Jar tests on 3 sources + variable WQ

Excellent correlation — r2 — 0.96
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Optimised membrane operation during spates
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Optimised inline coagulation was critical to stable membrane operation. Using an automated
coagulant control system it was possible to run at very high flux (185 LMH), during periods of
extremely variable raw water quality (river spate conditions), with very low membrane fouling
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Membrane fouling / sustainable fluXx sours wesr warer

Higher flux (SLR) = less membranes = lower cost

Low fouling = simplifies operation, lowers pumping
pressure, reduces frequency of chemical cleans

A years worth of tests - All waters / conditions

Sustainable flux determined as 185Imh max / 112Imh
nominal — pilot info used for design

Automation of coagulation and pH = improved
performance



Enhanced organics removal
S
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Organics removal

Relative Signal Response (OCD)

SOUTH WEST WATER
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By products SOUTH WEST WATER
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Mean % removal SIX/ILCA vs. conventional
S

DOC (% Reduction) 50

UVA (% Reduction) 62
THMFP (% Reduction) 62
HAAFP (% Reduction) 62
THMFP Reactivity (% Reduction) 22
HAAFP Reactivity (% Reduction) 18
Brominated DBPFP (% Reduction) 47

- DBPFP reduction was not only due to enhanced DOC
removal, but also to reduced concentrations of Br-DBPs and
selective removal of reactive organic compounds
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Summary SOUTH WEST WATER
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Innovatlon from knowledge small

investment for a long.term gain

New supply for the people_of
Plymouth

Special project for the SW just
when we needed it
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Thank you SOUTH WEST WATER
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When trying to protect your '
membranes...

"...dubbel genaaid houdt beter!’



