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L AVSRA £chnology has Designed and Constructed some
510 JMR ‘plants, beginning in 1995

o Draviogif 1y part of Wessex Water

= Res ponsible for the large scale development of the
Kubota SMBR system

*:4::5: abllshed In Bahrain November 2002
— Eqrchased by ACWa Services Ltd in Feb 2005

— Exclusive licensee for Kubota Membranes in The
Middle East
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e Dilgi _-t"'-éind te'sting fromi 1989, following
Jrlorlni; government grant to produce high
rll iy , low footprint treatment solution

E he membrane was developed
_ _ﬁurposefully for wastewater treatment
- and not adapted from water treatment

—

First commercial plant commissioned 1991
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o ()rja o JrlOrl lezieligel Eaviren mentz
Jmorlr_ff
-~ rac 10 Iisi& Construction machinery
- HJF iand valves
=P |.mps & air conditioning equipment
f-'*‘.:i Establlshed 1890
- 30,000 employees T
~ US$10Bn turnover F I"'-“'_“';q
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flat Sheet IS more
easny kept clean by

-;;’.—:"-'

_l--_—-t-i_

orv=>" 0 444Cross Flow Filtration
) . Mixed liquor flows parallel to the mem-
, | brane surface, while water permeates
o © 4| through the membrane.
- =0 " Cross flow prevents the membrane
L 0| surface from fouling.

- coarse bubble aeration

The flat sheet Is
robust and last a very
long time




=EZLlES o1 the Kubota Flat Tl
° Ooeru ] pore &z‘%"ﬂum) -

o The p_G'“ SIZE" PrOGUCES o1 100" remoeval” o
orlg'ref“‘ > 4 |og removal of virus, and Is
hile 2 approved, as Dbiofilm layer yields
OOIr; I performance

e wﬁ]oore Size produces less resistance and thus
f ‘the. lewest pressure loss through the
~ membranes

ﬂ.

The lower pressure loss means less force
against the membranes and thus less fouling

Allows for Gravity Removal of permeate
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. "Prevents  progress of biomass
L h the membrane

__ of Integrity % Impact on Effluent Quality

° JI Ie construction

T—
= - -'

__ -'"ABS & high quality polymer that lasts > 10
= "-ﬂ,:: years

“Ultrasonic weld of membrane to ABS lattice

Simple lattice structure for low pressure loss
and easy gravity removal of permeate
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Pemel J»"‘i ained at >
0. 25014 \_/eIOC|ty
Swt 4ng IS more effective and drag force Is

51551:6 Nt

_vrle @ size is optimised, so TMP is
= mmlmlsed

- DPrag force is always greater than force
of attachment, as both are controlled

Cake formation Is eliminated
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NUlpta TlatSNEEt memirane
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- No backpu Sng IS
rlequired

No daily chemical
cleaning required

Bacteria

e J

Membrane
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@pEsational advantages 0
<|Joo a flatsh‘é@trmem rane

giiemicallcleaning, When requwed IS Very
Jlmolg

- Or V requwed twice per year

- E 9ES not reguire lowering of tank level

=~ Does not require removal of biomass from
5"2‘“ T'Jtank

- Does not require removal of membranes
from tank

To clean a tank which Is rated at 10,000m3/d
would take < 1 day.
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(210 all’ n

* Noi SJ.Q" ZALINE [Ore

° err screen only reguired

JQra nlflcantly affected by grit

;_:-— .any plants operational without grit removal

Not significantly affected by grease
Plants operational with up to 300mg/L FOG

Very loeng membrane life =10 years



Oeer,,_, ona adva"‘tages 0

Llg)o)iz flam ganels:

B ElaVity ope ration
J\Jo S g n pUmMps = less mechanical equipment and

pOWGI’ consumptlon

MLSS operation

'4-:-:- More effective scouring allows operation up to
= ~ 18,000mg/L at competitive fluxes, up to 50,000mg/L
==t at low fluxes

Smaller footprint than other MBR plants for same
sludge age
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silispta fi m 9anels

Pea&mra oility”

Ce I nrn ndle short term peaks up to
[Ef“"’ m2.d
._;‘

= i.' er MWH' Title 22 Approval
General principle to adopt a 2* peaking factor

_._.-'
_.-"
e z_._—-—

~ _Elimination or reduction in balancing volume



== " Wastewater treatment

5:;_"1 : Team up with quality process contractors (ACWA) to provide
— ~  overall more economic solution

No backpulsing / online chemical cleaning

A disadvantage for high fouling waste streams such
as leacheate, chemical wastes

MITIGATION

Conservative flux design & overall more economic solution
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BIokEsSs Control oﬁhe Kubota, oo
WER sys e‘*—

e T T —

NIIESSY/STEN IS alwalys c')per'ated in subcritical

¢ OIJ(JJFJth 4

2 A fixed | vel IS adopted, which always provide in
246 e» Qf the TMP requirements

= |Liquid level Liquid level ST
= /dlfferentlal
= e [
Membrane | S _ PR
module Unrestricted Restricted
permeate T

MBR Tank manifold amiioin
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0 10 20 30 40 50 60 70 80 90 100
pD (cm H20)

s Clean Water @ 22 OC=m== Clean Water @ 120C == AS @220C === AS @ 120C



PIeeEss Control E?;__ﬁhe K
WBR System ~
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4

~— — Change in differential pressure
-~ over time at a constant permeate
flow.

1
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Fermeate Outlet Control UValues
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BIeGESS Control ﬁF\ K yotg;i."q
ystem
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Tank 1

Tank 2

Tank 3

Tank 4 per tank
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Look Up Table Liquid Depth EF10 M 1;5 1/5 1;51/5
Tank 1 HMaximnun Flow Rate 1/=
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Tank 3 Maxinum Flow Rate /s
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Potential foulants:
— 1. Biomass

2. Organic slimes

3. Inorganic precipitants
4. Fats, oils and greases




PIeGEss Control offthe Kubgta
VIERESYstem=£ouling Control

olf

s —— without aeration will
- result in the membranes

fouling.

Permeate production with

low aeration with
gradually result in
membrane fouling.

. An uneven distribution of
air along the membrane
module will result in
membrane fouling.




Proes s Cc trol offthe Kub
VIBRESYStem =sEouling/t
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1. As the liquid
temperature rises
the viscosity
decreases

2. For every 1°C
Increase in
temperature there
IS a 2% increase in

"0 10 20 30 40 50 60 70 8 90 100 permeate flowrate

pD (cm H20)
=Clean Water @ 22 o€tean Water @ 120€AS @220€=AS @ 120C




—= -.‘”'I-'he. Ldeal MLSS range is 10,000 to 15,000 mg/l
= At exceptional low MLSS the membrane is separating raw sludge
Ilquors which will foul the membranes.
3. At MLSS<7,000 mg/l the cross flow velocity is reduced
4. At MLSS>20,000 mg/l the liquid viscosity is increased significantly
and the cross flow velocity reduced



Hmr* | ontrol oT‘The KUl

MERS ste’“:%»

e TO PRE\_/“‘ CAKE FORMATION
e |yenm) "';[?welaxation
° Ooerr ~e at 5S5mins on / 5mins off
e rlic Jm.," “Air Scour
== ;‘,.:. iI'Fcrrease airflow rate for 30mins per day.
_ *:IO REMOVAL MICROBIAL FOULING
'F- = "C'hemlcal clean of membanes
TO REPLACE DAMAGES AND SELF-SEALED MEMBRANES

Pro-active inspections after 4 years and then every 3
years thereafter

e
CL
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IACYVA I\/l”r 5 e ziclipel MEE Blasleldar/atdaiar
Ir) inle |ddle East, with the following milestones
omrf nced withr Trubli Bay trial (Bahrain) in 2002

uII Size commercial plant, British American
q.':_: ) acco Turkey, Operational Nov 2002

._-gﬁ%a ﬂnstallatlons operational or under

ﬁ’l constructlon iIncluding what will be the largest

~ SMBR plant in the world, Al Ansab, at
78,000m3/d

g
C



\ wrrlurnl_T =
Location: Torbali, Bae 1T e dren B

; > = 1=‘|l umi " Th 'IS_[*:
Tu rkey j Samsun® - i

: T Ankara abzor’ ARMENIA
Client: BAT y, S = _ ”I___,ilé‘_rqz_;lrum_ Y
S e mi TURKEY T =

Application : Mo’ Tl : *cayser] ,_-,..._ﬁLﬂ...—--'
. - ] ' .. |
Industrial Waste sHal :"r Ubiyarbakir T

Jdana L..I?fanh.p |

e Y
L

Capacity: 680m3/d

Operational since :
OCt 2002 I|I C\.-'FF.US"'--.._ =

Beirut |

L Kerman
Witerranean (Sea LI-IBAHUH}&

Location: Izmir, : : :
Turkey - | 7= 1 RA

. =
Part lerusa 7 % i | '] —l
Said IS | || oy
\

An Naﬂirt}rah‘
Al |".1«.r1|1*

Client: JTI

- Application :
- Industrial Waste _
| Capacity: 360m3/d e | . af i

Operational since
Jan 2005

Buraydah
L]

Locations - o ccson 2o

Zanjan

Client: Dyncorp

 Application :

Labour Camp
WERSTE

Capacity: 900m3/d

Operational since
Nov 2004

Location: Al Kharj,
Saudi Arabia

Client: Almarai

Application :
Industrial Waste
(Dairy)

Capacity: 4000m3/d

Operational since
June 2005

Client: Almarai

Application :
Domestic Waste

Capacity: 600m3/d

Operational since
May 2005

__-F

Il




Location: Palm
Jumeirah, Dubai

psiallatior ocati

s e — S “___'__ﬂ"_"_ &ULBUN Client: Nahkeel / Metito

)

Location: Tubli Bay, 4:{5_“}'-‘-1" - Lpas Application : Domestic
Bahrain Lty Waste

{alar v
Client: Bahrain BaLin 3 | Persian % Capacity: 21,700m3/d
Sewerage Al Jubayh | -

1 Gulf - -1-'.-.-.’;-" Operational July 2006

SR T 1.:m.1rr|.:|
lihahnﬁn

Application : Pilot B mhm f TAR
Plant _ 1'-""‘*] A

Riyvadh
x

Directorate

Gulfi Location: Greens,
Dl -‘.-. | Dubai

Capacity: Sm3/d S Client: EMAAR / Metito
Operational 2002- S
2003 alignnkiind

p AR TP

Application : Domestic
Waste

Capacity: 12,000m3/d

e

Location: Messaeid,

Qatar | f N Operational March 2005
'Cl':(lalc(:er?rt]:i IQVC Location: OGD3/Ruwais, Location: Sharjah, UAE Location: Al Ansab,

P Abu Dhabi, UAE (4 plants) . . Muscat, Oman
Application : Client: Sharjah
industrial Waste Client: CCC Municipality Client: OWSC
(Vinyl) Application : Domestic Application : Application : Domestic
Capacity: 300m3/d Waste Containerised Unit Waste

Capacity: 500m3/d * 4 Capacity: 150m3/d Capacity: 78,000m3/d

Operational since
Nov 2003 Operational Dec 2005 Operational Apr 2005 Operational Nov 2006



Idustrial Case Sﬁ'ld“”
Jr\r Industrial'Plant
S (Q”]Q}f‘ﬂ |garette/Domest|c Waste
° oJOmJ/r Dally Elow

° (Oﬁ' 2000 mg/L
-’-.-~ 550 mg/L

l-l"____.- A

= "—; e

..
-.g-—-'l"

= '(—fhent British American Tobacco
Location : Izmir, Turkey
Status: Operational since October 2002






Jncv trlal Case‘Stud i
Qatar Vlnyﬁﬁdustrla S

MENIETNG plant — peor settling sludge

VBRIREtrofit to retain biomass and increase
errluer *quallty
CMDES|ghI Flow : 320m?/day
== Client : Technip (Rome)
__;;;“_CGD — 2,000mg/L
- CI~ 10,000mg/L
~ Lecation: QVC, Messaid Industrial City, Qatar
Status: Operational since November 2003

-""







Jrleltis Case Studw

Almau_f: ndu 1a1 Plant, KSA

WEsteNiiom: dairy operations, Al'Kharj
Fullfleoyys DOOm3/d

12 no ‘EK400 membrane units (up to 16)

COD ~ 2000mg/L

== _.-.R.fcrre ofitt of existing conventional plant

= Client : Saudi Berkefeld — Wetico

S

e

~ " End User : Almarai Corporation
Status: Operational since June 2005
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diigl lnaustrial ETP - Diggram

—-——
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PERMEATE TO LAGOON

1KY SUB
STATION

M CC —
ROGM

DE-SLUDGE TO SLUDGE DRYING BEDS

A

OFFICE
AND LAR

FIMAL SETTLEMENT
TANK TS

*
*

ANOHIC SHIMP

WNOTCH

FINAL SETTLEMENT
TAMK T4

b # ﬂ
#

Hard Standing o /1
with Sun-Shade |
i S =R

Hard Standing 4 i
with Sun Shads — k- Tr -

CHEMICAL STORAGE TAMKS
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r\lrrr ai.Domestic,Plant,

Salzle y Waste from workers Al Kharj
=il rLr _ 1 750m?/d

* 4 ’_rj_ 0 ESZOO membrane units
.,_,, 1ent “Saudi-Berkefeld WETICO

~ End-User: Aimarai Company Lta

Status: Operational since April 2005






PEmestic Case Stuﬁly 2"

waste from tramees/workers

Jr flow 360m3/d, upgradable to

/d
; “no ES200 membrane units

C lient Morganti / CCC

’Circular Steel tanks due to rapid
construction requirement

Status: Commissioned January 2005

__--
'I"—
: E_. —Z"- -
_—

-’-‘

Joreleigh abour‘@%mp Blach water
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DOIIESLIC Case Sfl"}ay 3:

EalmrJumeirai ﬂdeground STP

BINEHREEI FEGUIrEmen S
— Aesginleife preferrably unseen’ plant

. J/JJHLL 15ed footprint

- NQ*C b*ur

- “?em D1se

==\ Vinimised sludge production

— -—“—-zf LOW Operator requwements

- ~Very high effluent quality for recycling onto parks and
gardens

-> Underground MBR Installation

—_
=






PDomestic Case: Study 4:..
AVRAYISED) \ arter,l_?\,ejcydiﬂgﬁﬁa‘ﬁ'

o Willgert 'e"WorId largest submerged
fiEmbrane plant, tol treat a daily flow of
IPrLr75,000m>/day

== Contract award December 2003

e ——

-L-'r;‘_"}'*(f;_ﬂ(ﬂ'l__ab'()rative design between Metcalf &

~ Eddy and Aquator
Part of the ‘Muscat Water Plan’
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AIVAYIsal ;. General Arangement™

| H
i
(8 e

Membrane Recycle Aeration Anoxic
Tanks Channel Tanks Tanks

Distribution

» Total footprint of treatment tanks is 150m * 50m Chambers
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pomestic Case Study 5: e —
Credk I\/IBRE'X?aansmn

UOJrrnrle*o eX|st|ng extended aeration plant from
5 OOOm” .- 12,000m3/d

ST ee - erators replaced with fine bubble
_ i to allow increased MLSS

'.'—-—'- ’Mélelse existing asset
3 Tient Metito
: End User : EMAAR Properties

ACWA MBR Scope: Design, supply membrane
units, supervision installation and commission

Status: To be operational March 2006

S -4‘
YAt



// Existing clarifier to be
—’ :
converted to Anoxic Tank

New 3mm l -

New MBR
screen

Tank

New MBR
Tank
New MBR
Tank

Existing aeration tank to be
fitted with fine bubble
diffusers

Existing aeration tank to be
fitted with fine bubble
diffusers




PEMESHIC Case Study6
el /ODG@%@ntalners

1,000zgig/eRilVRifd iz igeltigesiigle
Sriofi Lerrp requwement
- Moojle c: ant reguired

Jrfl Jcl n Reuse
. /e —short construction time available
— {ment CCIC

- ACWA MBR Scope: Complete turnkey contract,
Including commissioning and operations
assistance

Status: To be operational December 2005
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OT'me we."-"o. s
re able Invention that has stood
e | St of time

,_-_j the most robust and simple MBR

a il
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