Ceramic microfiltration; a novel and compact
process for the treatment of surface water
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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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Ceramic membranes ST BT SR
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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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Critical flux testing SOUTH WEST WATER
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Membrane fouling / sustainable fluX soura wesr warex
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» Higher flux (SLR) = less membranes = lower cost

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

Sustainable flux determined as ¢185/136Imh
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Alternative CIP approach SOUTH WEST WATER
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OCD relative signal response

—
e

LC-OCD organic removal compariSONours wesr warex
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= Argal raw water

e \\T\W Filtered

====CeraMac Outlet PACI

= CeraMac Outlet Ferric

Biopolymers - >20000
Daltons

20

Humic Substances (HS) - ~1000 Daltons

Building Blocks- 300-550 Daltons

LMW acids / HS - <350 Daltons

LMW Neutrals <350 Daltons
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By prOdUCtS SOUTH WEST WATER
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Footprint reduction and buildability

ater Treatment




Optimised membrane operation during spates

35.0 Coagulant pump r 12
failed during this
B TMP / period
30.0 A
=4—=DOC - 10
|
AL Ll n,"u"n
O 250 -
o m® : -8
—
© =
L 200 >
) £
: ; €
o @)
O 150 - ©)
o (a)
=
- -4
10.0 A
-2
50 -
0.0 T T T . 0
0.00 5.00 10.00 15.00 20.00 25.00

Filtration time (days)

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



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

Innovation from knowledge — small

Investment for a long term gain

New supplies for.the people of
Falmouth and Plymouth

Special projects for the SW just
when we needed it
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- Good, safe, drinking water
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