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Drivers For Reuse (in order of priority)

e Hydraulic limitations on incoming and outgoing water

— (restriction on allowable discharge volume)

Limitations on borehole abstraction 7~y

High cost of municipal upgrade @

— ‘in-house’ solution desirable (commercial) B .~
e ‘Background’ Legislative pressure ey

- IPPC, Urban Wastewater, Water Framework and Landfill
Directives

e Cost of incoming water supply and trade effluent
discharge

e Independence, flexibility and ‘responsible’ image




Strategic Objectives for Reuse
c- |

e Discharge Limitations

e OPEX commercial savings for higher quality
treated water allowing watercourse discharge @) E
and ‘double’ savings of chargeable ‘reused’  p
water in & out of factory N

e Could enable factory growth if reuse capacity !  5 L
iIncreased in the future . ¥ GONA




Practical Quality Objectives For Reuse
c- |

e \Washdown/cooling towers (non potable) minimum EA watercourse
quality, bacteria free (e.g. MBR or AS/SF/UF treated as minimum).
e To Boilers

- Individual Boiler manufacturer requirements, generally preferred as
softened (e.g. after RO) to reduce OPEX on anti-scalant and boiler
chemicals

e To Factory (e.g. food area contact)

- treated water proved to be safe - fully compliant with requirements of
current UK Water Supply (Water Quality) Regulations

e UK Food Regulations DO NOT DISALLOW reuse to food contact.
Recent legislation encourages reuse of ‘safe’ water to proven
drinking water standards.

e Irrigation — Non potable acceptable (e.g.AS/Sand filter/UV or UF)




ECA Government Incentives (UK)

e ECA - Enhanced Capital Allowance Tax Incentive 6
Scheme (UK Govt/DEFRA) defr
— 100% of Capital expenditure is fully allowable in Year Deparipent o e

following start-up of ‘eligible’ plant reusing >40% of
factory water

— Includes all capital on single project to achieve >40% @l \
reuse i.e. civil works, pre-treatment, biological/secondary R & %
and tertiary plant >




Govt. & Retailer Approvals

BIO-WIiSE

* Blotechnology at work

€ Through successtul
colloboration with
Aquabio Lid, Bourne
Salods has manoged to
address key problems
associated with its
wastewater treatment

on-site and reduce its
dependence on the local
etfluent sewer, 7

Wil Roso,

Engineoring Manager,
Bourna Salads, Gesst PLC

Modular membrane
bioreactor reduces cost
and allows water re-use

This action profile describes the application ond benefits
of an in-process odvanced membrane bioreoctor/
reverse osmosis/uliro viclet wostewater treatment and
water recycling plont installed ot o food monufacturing
company. Key benefits to the company include:

* Complionce with consent fo discharge requirements
* Incoming mains water reduced by 45%

* Effluent treatment af source

du

The challenge foced

Bourne Salads, pant of Geest PLC o ing supplier of
fresh prepared foods, employs approximalely 450
people

of cuns T
was campleted
of £20 milkon g
hnology for handiing prepared leaf salads, Since
1997, the § 15 exponded consderably

porinenshin with Aquobio Lid ta insoll o waser
treatment system that could be exponded on a modular
suit the growing business. Although not o
primary dr

w for the success of the project, the

process water

16 0 walercourse weve afiractive benefiss providing o
310 4 yeor poyback for the progect

Actions taken

Bourne Solods hod volumesric r

gl the smever wern
ve ond ongong ducharge costs would be

v. Follawing he eaults of o pilot irial
fo treat approximately 5 m/day of row effiuent through

water recycling plont, T
s on intersive octvated sludge (oerobic biolog
peocest uwing membrone biomass separation in ploce of

] ardh by o tertory process of
rewerss asmosss and uinaviolet disinfection. The high
mlacular ‘cut o’ of the Lo Fiter mambrones optimises
gocd hydroulic peric
which can be fad direc .
camasia/ubrviolet singe. The new plant hos enabled the

lont guality woter

KEEPING IN CONTACT

www.dti.gov.uk/biowise

d

company fo reduce dromaticoll its imde efffuent sewer
the conseried volues. This has

volumes 1o well wil
locrsed copacity for the site 1o expand peoduct
b

| e

s
proparton of the ireated water baing of good er
qualty 1o go info the wotercourse ond potoble re-use of
up 10 45% in the focicey,

creing, v

The nstallason of the new wastewaler treafment and
woter recycling plant hos resulted in the follawing
banefity

fociory, s enataly S5p
e eguivalent volume of rods el

+ Roduced incoming waler costs os wall o1 trade

e costs giving ‘double’
irestment

dhtch 1o Emvennment Agensy sardards, or
re-used far non-critical applications

*+ The plant it compoct with a small “foatprint’

+ Chvernl impraverent in woler qualdy [ie the

et treated water is cleaner than the

oemosis/ulirai

ncoming mains water)

Biotechnalogy supplier

Agquabs wew aquets

Co-operation with
regulators to ensure
conformity to current
legislation

Know the allowable
limits in current local
legislation &
regulation

Acceptance by
Major Customers
(e.g. supermarkets
in food sector)

6 Aquabio



" ST Microscope

Filtration Spectrum
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" Optical Microscope Visible to Naked Eye
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Kanes Foods

KANES
FOODS

MITED

Up to 70% Reuse
Operating Since 2000



BOURNE SALADS (GEEST Bakkavor




Nano Filtration (NF)/Reverse Osmosis Plants

e Demineralisation

e Tertiary organics
removal

e Softening for Boiler
feedwater

e Potable water reuse



Treatment Stages

BIOMASS AMBR  REVERSE OSMOSIS
TREATED TREATED

RAW
EFFLUENT



Aquabio — Who we are

« Head office Worcester

« Employ 20 people

« 2 divisions
Process Design and Basic
Engineering
Control panels and systems
manufacturing

« Leading Industrial AMBR
supplier in the UK

* |nstalled first wastewater
treatment and re-use
scheme to achieve ECA




European Market Leader — Industrial
Wastewater Reuse

Frost & Sullivan Research placed Aquabio Ltd as 2006
European Market Leader in Industrial Wastewater
Recycling & Reuse, and winner of their Pioneering
Market Strategy Award

6 Aquabie



Aquabio — Industrial Customers

S “ l//// Bc.>b<..: Scree nergy
M MwuntgnSFL - o o = Clariant
o GEEST

%°
) -l Ncglh;ggm dEfI‘ 5;9 E

offfs KN [DLAILLI

= LIMITED i NN

@
3 PAQUIES

s SEMERAL MILLS SBDG

hnology Cent

C ﬂnturaa
%v..ff iﬁ

Q)

i Nk

PeG ljﬂ”m . a YUJI,H
“ Umﬂww CATTO

6LEESDN RHM ¢ ,
dhothcmc

Aqua



Aquabio — Municipal Customers
S

YorkshireWater

(Thames) Severn Trent Wate
Water — \N’atc;

&2
BLACK & VEATCH
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WAIER United

Utilities
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Capabilities in Wastewater Engineering &
water recycling

e Process and Engineering
Evaluation

— Pilot plants
— Lab trials
e Turnkey Design and Build
e Project Management
e Process Design and Basic
Engineering
e Specialist Equipment Supply to
Municipal and industrial
markets

e Upgrade of Existing Facilities



Aquabio core technologies

e AMBR,
— Membrane Bioreactors
- AD/MBR

e RO/NF/UF
— Membrane Systems

o ASTRASEPARATOR &
ASTRASAND

— separation technology and
biofiltration

e Jet & Slot Aeration and Mixing

e Dissolved Air Flotation : Aquaiﬂ@



Automation & Control, Data capture

e PLC to SCADA
Automated Solutions

e Operator Interface HMI
or PC Based

e Ethernet, Profibus, ASI
and Proprietary
Networks

e Modem, Internet
Remote Access VNC






