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Membrane Treatment
At Twin Oak Valley

Fine Screen

l

Submerged Membrane
Filtration

Comparable
Conventional Treatment

Flocculation and
Sedimentation

|

l

Ozonation with Peroxide

}

Biological Filtration
(Granulated Activated Carbon)

l

Chemical Mix Chamber and
Chlorine Contactor

Ozonation with Peroxide

l

Biological Filtration similar
(Granulated Activated Carbon) for both
l treatment
processes

Chemical Mix Chamber and

}

Clearwell

Chlorine Contactor

l

‘ Clearwell




= s % -k v 2 3¥-(South Bay Water Reclamation Plant, SBWRP)

T 7R ALK 90% kiR k p L R § 7 (Colorado River) » 5 7 g KR
A R ER TR AR REREFRT TR I o At - AT 0 2 B A2 B K R
12 #-(Wastewater Treatment Plant)szk £ 4 - = %k v J23#-(South Bay Water
Reclamation Plant, SBWRP)&i& @ 4 o

AT RFEN TR I FEET R AL Tijuana 7 o | §RITARTE F 2 3R
FERCK Y R 22002 21 0 kAL AIZE L

A2 5 OMGD » 41 42 % US$99,588,000 A # & 45 1 = M AJT K & ~ H LA L
CEERR SR RS HASRAEA ¢ R S R R AR R E
B R A P RIE Bk R R~ WP RS -

R B3 ki g2 H-1s L S IF5  (Bar Screen)d 3 g S OFA L 0 T FA S
oK TS AR A RIE 3 F AT KA ~ B 0 34 o4 1 (Aerated Grit Chambers) E <
2 S i) FIRE o Ry o SRR PEHERORE s RS AIE e B
HABRG 2/ ROZEA 0 L F Se e giRd K(= & pedp)p e phix » 113 "R A
VEF Lk R ERILE NG B SRS FP o

B5 kR~ 47 e (Primary Sedimentation Basins) @ & # % {8 3 K,éft STYE G R B b
FOFAEY c ST EERFT AR GRBREZFATY R PR FANEIS E
@ ;4 182 Point Loma Waste Water Treatment Plant(PLWWTP) -k a2 3 (A2
£ 175MGD > 1963 & fc# ) — 4= fg? o

BRim R EFE B IR A PR 245 F % Anoxic Zone Bt R A 4 RE R
AReF i BRAF F %I X F ¢ o Anoxic %18 5 9 # # (Aeration Basins) - #
BT F AT A RS RY 5 0 F 5 R ER 1,800-2,000mg/L > ok 4 i
¥R 8 o 2 (8 Aok~ = BGE i # (Secondary Clarifier) » #8624 4+ 73 & i it
3] Anoxic # > F14875 ik B 3] Point Loma Bt K aJdZ 35K 2 ke 4 el o

= g e Min-k BOD<Smg/L - SS<30mg/L - 7 & 4o N Bk ehia A el I 36
Pigd A FEF 35 F L g B BASHEAET Y RFZ RER o E- 2
FREAME T BRET S Y IR AR GEETIL Y KR A
A B > £:f8 (State Title 22 Full Body Contact);# 4 £ %

A RF B2 g E T 15MGD B o a‘r“,/Tt £ 10%-k§ - 7 1.5MGD * »t @ #-k iz



B g e s AR R E PLWWTP 2 g2 @ 408 4 £ ¢4 > ) 13.56MGD +

EZ g R RIRHAILE o % wF# COD 2 pH 2% » ¥ - BEL mJ»%‘r
Fo4038 B .45 2 B4 (Total Dissolved Solid, TDS) » # + 25 1000mg/L - %

# 7 A -k w e 3 (North City Water Reclamation Plant, NCWRP) % 7 TDS 423 + *2
Bf o w2 SBWRP p % k& TDS % chi 4L £#- % ¥ - 3% » SBWRP x
3B WX EDR > @ £ ¢ ¥ B TDS k& -k & on(e 3 2 %) &3 NCWRP
- R > H AR TDS 7 & SBWRP &2 > 17 & 8 kT = & o

P

- % % #& T i% 17 (Electrodialysis Reversal, EDR):& 7 % 3 » 12 4 & v jo-k

T 7B E{fj- ¥ 4 $ g2 (Membrane Biological Reactor, MBR) =3z
Horu(1)mcwy s
& MBR JRl3& » 3R L% ~ K %Tf}ciif, A, > FE R Henkg % o MBR i it
& 1000 4c & 9$1.81-$2.23 2 B o + i 514 IOMGD» # 2233 § £ $1.38-$1.66
2o

’

ok ®(2) & A4 & g2 1ok (Advanced Primary Effluent)ie 7 o




OTAY RIVER PS

IMPERIAL
BEACH

WET WELL 1]
WET WL Z—

1GRAVITY]

LEGEND

@] DIVERSION STRUCTURE WITH GATE CONTROL
() ODIVERSION MANHOLE

CHEMICAL INJECTION BOX

NORTH CITY
SYSTEM

PS oz-

PS 01

MAIN STREET TRUNK SEWER
ICHULA VISTA)

OTAY VALLEY TRUNK SEWER (GITY]

GROVE_AVENUE
PS

30"

SOUTH METRO INTERCEPTOR
FORCE MAN|

SAN YSIDRO TRUNK SEWER

am

24" FORCE MAIN

36° DIVERSION PIPELINE

IGRAVITY]
SOUTH BAY
WRP

"__

OTAY MESA
PS

86A
RECYCLED WATI
DISTRIBUTION SYSTEM SOUTH BAY
WASTEWATER GOLLEGTION
SYSTEM SCHEMATIC

SOUTH BAY OGEAN OUTFALL

FIGURE 2-4
e sat095 oy 23, 200
Master Plan Update
June 200!
- h:n ! 7L e ] ? S N -
B = B g 7 B g A RRBROKITET R
& South Bay Water Reclamation
; Plant Treatment Process
El
g
H
g
z
s s
= 3 TERTIARY FILTERS.
) T et v
2
=
2
g
5 ]
g3 |
gak
& oR
ZEBE
g2k
34
_ o, . }; o -
—_ M 7 TN .y
Bl = 2 /‘? | B> % LR 12 i )
COUNTY
SAN DIEGO
-
L=}
2
3
&
1
o
g
2
E
g
)
o
5
]
< B
& g
g
F
g
& 5
g %
2 e
g
g
g roorbithoseh s, it
@ H i
s K | IMPERIAL | LEGEND
o z BEacH T & : =5
& g v i Eusting Recycled Watar
S \L i | Pipelines (Stay Wataer District)
== N : SAN DIEGO
BT § e 4 asesese Proposed Recyclad Wolar
\3 I3 '_; [South Bay Water usA__ .- Pipelines {Ofay Watar Districl}
g 2 F | Reclamation Plan < TTERIGO ———— Existing Recycled Waler
g E 2 T —r Pipelines [City of Son Diego)
b w
g8¢
Fud

=
=

Kiddng sajepm papfasy 07

1 0




North City Water Reclam
Plant Treatment Process:
From Original Use to Ult
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= 4R A Bop(Low Pressure Membrane Technology )
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#E—MF/UF(Microfiltration/ Ultrafiltration) » #5312 & 5§ ¥ # £ 0% > 23t MF/UF
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(- )Low Pressure Membrane Definition
=  MF(Microfiltration) and UF(Ultrafiltration) are called Low Pressure
Membranes (<50psi Feed Pressure except Ceramic Membrane)
= Remove Particulates Only
= Typical MF Pore Size: 0.1-0.5 pm
= Typical UF Pore Size: 0.01-0.05 um

= Do not Remove Dissolved Solids

lonic Molecular Macromolecular Microparticle Macroparticle
Size, um
0.001 0.01 0.1 1.0 10 100 1,000
Approximate
Molecular 100 200 1,000 10,000 20,000 100,000 500,000
Weight |
T
\Viruses Bacteria
I
Aqueous Salts Algae
Relative I
Sizes of
Materials Humic Acids Cysts Sand
in Water —
Metal
lons Clays
Silt
I
[ Conventional Filtration Processes ]
[ Microfitration ]
Ultrafiltration
Separation
Process Nanofiltration
RO
I
ED and EDR
Metal lons Aqueous Salts Viruses Humic Acids Bacteria Cysts
Antimony Sodium Salts Infectious Trihalomethane Salmonella Protozoa
Arsenic Sulfate Salts Hepatitis Precursors Shigella Giardia
Nitrate Manganese Salts Vibrio cholerae Cryptosporidium
Nitrite Aluminum Salts
Cyanide



Drastic Increase in Low Pressure Membrane Installations in the Last 10 - 12 Years

Global Low Pressure Installed Capacity
(Through December 2006)

4000.0
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3000.0
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1500.0

1000.0 /—
500.0 /A\,
00 M

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Installed Capacity, MGD

(= )Reasons for Using Low Pressure Membranes (MF/UF) in Water Treatment

B Membrane Technology Advances

Drastic Reduction in Membrane Costs
More Compact than Conventional Systems
Higher Effluent Quality

Reliability and Automation Capability

Microfiltration vs. Ultra-filtration in Removal Efficiencies

Microbe Microfiltration Ultrafiltration
Giardia Cysts 4.5-7 log 5-7 log
Cryptosporidium 4.5-7 log 5-7 log

MS-2 Bateriophage Virus 0.5-3.0 log 4.5-6 log
Particle Counts

>2 micron <10/ml <10/ml

2-5 micron <10/ml <10/ml

5-15 micron <1/ml <1/ml
Turbidity - Average 0.01-0.03 ntu 0.01-0.03 ntu

10




(= )MF/UF Configurations
B Tubular

Hollow-Fiber

Spiral Wound

Disk/Plate

Ceramic

Hollow-Fiber MF/UF Membranes
B Most Popular In Water Treatment, Wastewater Reuse and Membrane
Bioreactor (MBR)
Frequent Backwash Capability
High Surface Area to Volume (Packing Density)
Low Pressure Drops Across Module

Cost Reduction with Larger Modules

Process Flow Diagram of Submerged MF/UF System (<-12 psi)

Backpulse tank

Feed l Permeate

R\

®/® | | «—— Membrane tank

Air Injection
@ 14

Blower

Immersed membranes

Permeate pump

—_— Purge/Reject

11



Process Flow Diagram of Pressure MF/UF System (<40 psi)

4

Recirculation Membrane :
Modules

(optional)

=1 Filtrate Tank

Reverse

Feed b i Filtration
: Pump
Strainer }

Air for Air Scrub
(optional)

Feed pump y

Air scrub and
Reverse Filtration
Discharge

(= )Summary of Major Hollow-Fiber MF/UF Technologies in N. America

GE/Zenon Submerged/ ] 3
ZeeWeed® UF Pressure PVDF 0.04-0.02 um Air/water Outside-In
Siemens/ Pressure/ PPL and . .
Memcor MF/UF Submerged PVDF 0.2-0.04 um  Air/water Outside-In

. 0.2 um/
Pall (Asahi) \1c/yF pressure  PVDF/PAN 13,000 0r  Air/water Outside-In
Microza

80,000
DOW UF Pressure H-PVDF 0.03 pm Air/water Outside-In
il Cellulose
Degremont UF Pressure 0.01 pm Water only Inside-Out
Acetate

Aquasource
Koch 10,000 to .
Romicon® UF Pressure Polysulfone 100,000 Water only Inside-Out
)l\(llcg';m UF Pressure PVP/PES 0.03 pm Water only Inside-Out
Hydranautics 100,000 to .
HYDRAcap UF Pressure PES 150,000 Water only Inside-Out

12



1.GE/Zenon ZeeWeed® Membrane

Process Tank
(Influent)

Filtered
Water

® . . ¥ . ® roe
1 Photo of ZeeWeed" Hollow Fibre Membrane Bundle Figure2 Cross Section of ZeeWeed" Fiber

Zenon ZeeWeed® (Outside In)

Backpulse tank

Feed Q:Q—) Permeate

Immersed
membranes | Permeate pump

Membrane tank

Air o« '
injection P Purge/Reject
Blower

ZeeWeed® 500c Membrane ZeeWeed® Process Flow Diagram
Module Cassette

ZeeWeed uses clean filtrate to backwash itself. A reverse flow from the CIP
tank is fed to the inside of the membrane fibers cleaning from the inside out
Cleaning chemicals are optional and not always necessary.

Backwash Cleanii
] iy

(Reverse Flow with.

Figure 7 ZeeWeed" Backpulse

THORNTON 40 MGD ZW 500 SYSTEM

13



B 099959599990909

ZeeWeed 1000 Module

ZeeWeed 1000 Cassette

ZeeWeed 1000 Train

40 MGD SSJID ZW 1000 System
(Covered Tanks)

14




ZeeWeed 1500 Pressure UF Membrane

ZW1000 & ZW1500 Positioning

ZW1000 ZW1500
laverage Turbidy <50 <50 ntw
[Fonenced Conautten < 4 mgr.
E\a/g:rzgeTfsast.r?;gt/L) < 30 mg/L < 30 mg/L
is:r\;\g/laet(::‘rrss (mg/L) < 50 ntu < 50 ntu

2.Siemens/Memcor Submerged MF/UF Membrane (Outside  In)
CMF-S Process

15



3.Memcor L10 and L20 Modules
|Pr0perty |L10 |L20 =

|Materia| |PVDF |PVDF

Membrane area 252 ft2 410 ft2

|Modu|e weight 14 Ibs. 20 Ibs.

Memcor Submerged Manifolds

Memcor CS Submerged Siemens/Memcor Pressure
Membrane System MF Membrane (Outside In)

16



Memcor CP Pressure System

4.Koch Pressure UF Membrane (Inside Out)

RomiPure water filtration cartridges

Koch Package UF Plants <1 MGD

3 MGD Koch UF System in CAPCO

17



(FRLURER R

|

L

I

UF Cartridges (Koch Membrane) UF System

5.Pall (Asahi) Pressure MF/UF Membrane (Outside In)

-

Pall Membrane Module

18



Membrane Upper Potting @
Module Y o o

Reg;, Filtrate
r
or Culgy;
/;,%&:Tat/on
Upper
Bonded
Section

Module
Housing

Municipal waste water effluent recycling

0 .

bypass

Norit X-Flow XIGA Concept

19



Properties XIGA™ system:

@ Dead-End -> low energy consumption,

simple design
@ Horizontal -> easily accessible and small footprint
@ 8inch -> world standard for RO

Interchangeability of membranes

@ |nside-out -> solids retained in defined space
optimal backwashability

Norit X-Flow XIGA Concept, Principles 1

8” X-Flow UF insert (40
m?)

0,8 mm fiber diamete
max. pore size: 25 nm

Corrugated plates:
optimal hydrodynamics

Bypass tubes:

minimal pressure loss in
housing

7.Infilco Degremont’s Aquasource Pressure UF Membr  ane (Inside Out)

.
-f ONDEO Ultrafiltration
¥ - Degrémont

Membrane Systems|

20



Raw Viaier Dulled
{Cross flaw Only)
Dead-and wy BaCKmN -
\izsimwater
Raw Pemmeata
\ainr - —g Modue Module
. HModule i
Inked Brafitar L 9 64 m* f'
2 Treated Riaw Water Outlel
: Ti I—j_l— Vister .  (Crass flow Only)
Peed Finerglass A

Raw U -

Wale Purep : L , Houging

Tari o Backwnsh # .\ N

fCpdanal) T Fumg A = Natting d
3 Raw % Spaces
Water
Cross-flow inlet [T ehey
Batkwnsh
= ismtewater Hotow ~ C2¢
Fibears Module
Haw Reciculaion 125 m’
Wity - ——) [ Moxdule Raw Water
Ikt b ] - Cutlat
Prafitar ™ = | i 4
—|—| aster Raw \
-
Fusd ' | 'I.r‘::l' R
Faw Waier  Purp H F
Tank 5 | \ Membrane
PAC hﬂ::’" Permeate | Raw Viater Fiber
{Optional) a : Inlat e
T Hediow
* Flow reuress durng hackwish cyie Fibers

The Aquasource Process

-

Aquasource Modules in a Rack Aquasource System

8.Hydranautics HYDRAcap Pressure Membrane (Inside O  ut)

HYDRAcap 60 24-module configuration®
Typical Filtrate Flow 240 - 640 gpm, (55 - 145 m*/hr)
Footprint (W x L x H} 5x14'x9 (1.5x4.3 x 2.7m)

Unigue uniform |*

hhallow-fiber capillary |y

*This medular sub-bloc can be
stacked to create larger HYDRABLOCs.
Dne HYDRABLOC can accommodate
up to 144 HYDRAcap 60 modules in a
3% 2 bloc configuration.

Fillrate

Potting Resin ‘

Concentrate—»

Feed Inlet

21



HYDRAcap UF Racks for Wastewater Reuse at Power Plant

i 71

0.8 mm

HYDRAcap Capillaries (7

A choice of two unique hollow-fiber
capillary membranes provide superior
ultrafiltration.

,,,,,,

HYDRAcap 2 Module Sizes 3 UF Racks Produce 2.1 MGD
Product Water for RO Feed

9.DOW™ UF Membrane

= Pressurized Outside/In Modular Membrane
Product

» Wide Ranging Feed Water Tolerance

»= Simple Vertical Shell-and-Tube Design

= Dead-End (energy savings)

= Allows Air Scour

= 1.3 mm x 0.7 mm H-PVDF Hollow Fibers

= High Strength and Toughness

» High Chemical and Temperature Resistance
= Treated for Increased Hydrophilicity

= 0.03 zm Nominal Pore Size

= Double Walled Hollow Fibers with Minimal
Macrovoids

= Combines Excellent Filtration Performance with
High Flux

= Stable Long Term Filtration Performance

DOW™ UF Specifications

22



Operating Ranges

Si

Typical Filtrate Flux Range @ 25°C 40-120 L/m2h
Temperature (limited by UPCV) 1-40°C
Maximum Inlet Module Pressure 6.0 bar

pH 2-11

NaOCI Cleaning Maximum 2000 ppm

us
24-70 gfd

34-104 °F

87 psi

Dow UF System Operation

Filtration

(20-60 i)

l

Air Scrub (20s)

.

Forward Flush (30-60s)

CIP (Off-Line); Every 1-12 monithis

= Chemically Enhanced Backwash (CEB)
»= Clean In Place (CIP)

Dow UF Installation in China

23

Backwash (40-60s) } (Physical Cleaning)

| CEB (On-Line); Every I-7 days (Chemical
Cleaning)




2 g &
_‘_‘i -,!-“-‘m .

i

L -‘“

10.Ceramic Membranes (MF) by NGK

= High Mechanical Strength Inorganic Material
(>15 Year Life)

= High Flux (to >100 gfd)

= High Pressure Can be Used for Backwashing (70 psig) to Extend Filter Runs
(2-6 Hours)

= >30 Drinking Water Plants (<0.1 mgd) Since 1998 in Japan

= 10-mgd WT Plant in Fukui, Japan Commissioned in December 2006

= Represented by Kriiger in U.S.

Structure of Ceramic Membrane

Water collection cell

Membranefiltration cell

(¢2.5mm)

Rew watler Water collection cell

Filtrate

24



Nominal Pore Size: 0.1 gm (MF)
Dimension: 7"D X 59"L

Membrane Surface Area: 269 ft2
Channel Size: 0.1"d
Number of Channels: 2000/Element

Material: Ceramics

Ceramic Membrane Ceramic Membrane Modules
Element Specifications

Schematic of NGK Ceramic Membrane Filtration System

( )
( ) i i
Pretreatment Membranefl_ltratlon
—_— Dead-end filtration
Automatic dosing Air compressor
Flocculation (To enhance Chlorine
removal rate of SS, color, etc.) Ciltrate 1!
A
Coagulant T -~ -~~~ ~——~—~ 1
| P 4
| <
Raw water, \/ ! _ Backwash tank Treated water
' reservoir
> Feed pump
L Membrane module CEB Chemical )
Coagulation/Flocculation
\_ Basin ) 1
Backwash wastewater

Ceramic Membrane Cleaning Process
= Chemically Enhanced Backwash (CEB )
- Chemicals: H2SO04 (pH 2)
NaOCI (50-100 mg/L)

- Intervals: 1-2 times/week, site specific

= Clean In Place (CIP)
- Chemicals: NaOCI (3000 mg/L)
Citric Acid (1%)
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- Intervals:  1-4 times/yeatr, site specific

Status of Ceramic Membrane Outside of Japan

Successful Pilot Studies Conducted in Southern California and North
Carolina

Granted CDPH Conditional Acceptance as Alternative Filtration Technology
for 4-log Crypto, 4-log Giardia, and 1-log Virus Removal (at max. 200 gfd
and 55 psi TMP)

Successful Pilot Studies Conducted in Stockholm, Sweden and Mulhim,
Germany

Life Cycle Cost (20 years, 5%) Comparisons of 10 Ml/d (2.5 mgd) and 50
Ml/d (12.5 mgd) WTPs Indicated Cost Competitive with Polymeric Hollow
Fiber Membranes

Pilot Testing Conducted in Bakersfield by Cal Water Service Co. & B&V for a
20 mgd Plant

One Plant is Being Constructed in Colorado
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Industrial Refinery / Petrochemicals Water and Wastewater Treatment ZeeWeed Plant Installation

List - April 2009
REFINERY & PETROCHEMICALS - WASTEWATER

1.Taneco Refinery, Nizhnekamsk, Tatarstan, Russia
Type of System: ZeeWeed® MBR + EDR + RO

Flow Rate - Phase 1: 4,438,100 US gpd (16,800 m3/day)
Flow Rate - Phase 2: 8,876,200 US gpd (33,600 m3/day)
Flow Rate - Phase 3: 13,314,300 US gpd (50,400 m3/day)

Application: Refinery wastewater
Commissioned: TBC

2.REVAP Refinery (Petrobras), Brazil
Type of System: ZeeWeed® MBR
Flow Rate: 1,902,000 US gpd (7,200 m3/day)

Application: Refinery wastewater
Commissioned: TBC




3.Lukoil Volgograd Refinery, Russia
Type of System: ZeeWeed® MBR
Flow Rate: 3,962,600 US gpd (15,000 m3/day)

Application: Refinery wastewater
Commissioned: TBC

4. HPCL Refinery, India
Type of System: ZeeWeed® MBR
Flow Rate: 1,900,000 US gpd (7,200 m3/day)

Application: Refinery wastewater
Commissioned: April 2009

5.Bina Refinery, India
Type of System: ZeeWeed® MBR
Flow Rate: 2,400,000 US gpd (9,000 m3/day)

Application: Refinery wastewater
Commissioned: December 2008

6.Fox Petroli Spa Biodiesel, Italy
Type of System: ZeeWeed® MBR
Flow Rate: 12,680 US gpd (48 m3/day)

Application: Biodiesel wastewater
Commissioned: November 2007

7.Biodiesel Bionor, Spain
Type of System: ZeeWeed® MBR
Flow Rate: 39,600 US gpd (150 m3/day)

Application: Biodiesel wastewater
Commissioned: June 2007
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8.Conoco Philips, Hull, UK

Type of System: ZeeWeed® tertiary treatment + reverse
osmosis for reuse

Flow Rate: 3,800,000 US gpd (14,400 m3/day)
Application: Refinery wastewater reuse for CHP

cooling tower makeup water (DB)
Commissioned: July 2007

9.ENI, Gela, Sicily

Type of System: ZeeWeed® MBR + reverse o0smosis
Flow Rate: 1,900,000 US gpd (7,200 m3/day)
Application: Contaminated refinery groundwater

treatment
Commissioned: March 2007

10ENI Priolo, Sicily
Type of System: ZeeWeed® MBR + reverse o0smosis
Flow Rate: 3,800,000 US gpd (14,400 m3/day)

Application: Contaminated refinery groundwater treatment
Commissioned: Q4 2009
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11.Sasol Secunda, South Africa

Type of System: ZeeWeed® tertiary treatment + reverse
osmosis for reuse

Flow Rate: 3,300,000 US gpd (12,500 m3/day)
Application: Cooling tower blowdown wastewater

treatment for refinery reuse
Commissioned: January 2006

12.ENI R&M, Taranto, Italy

Type of System: ZeeWeed® tertiary treatment + reverse oSmosis
for reuse

Flow Rate: 3,500,000 US gpd (13,250 m3/day)

Application: Refinery wastewater treatment for industrial

reuse
Commissioned: September 2006

13.Formosa Petrochemicals, Taiwan
Type of System: ZeeWeed® MBR + reverse osmosis for reuse
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Flow Rate: Phase 1: 1,320,000 US gpd (5,000 m3/day)
Phase 2: 5,280,000 US gpd (19,990m3/day)

Application: Petrochemicals wastewater treatment for industrial reuse
Commissioned: March 2006

14.Syndial — Porto Marghera, Italy
Type of System: ZeeWeed® MBR
Flow Rate: 12,550,000 US gpd (47,500 m3/day)

Application: Petrochemicals wastewater treatment for discharge

Commissioned: November 2005
. _ -

15.Beijing Yanshan Petrochemical, China
Type of System: ZeeWeed® tertiary treatment + reverse osmosis for reuse
Flow Rate: 6,815,640 US gpd (25,800 m3/day)

Application: Petrochemicals wastewater treatment for industrial reuse
Commissioned: July 2004
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16.Borsodchem, Hungary
Type of System: ZeeWeed® MBR + reverse osmosis
Flow Rate: 158,500 US gpd (600 m3/day)

Application: Petrochemicals wastewater
Commissioned: May 2004

17.Syndial Manfredonia, Italy
Type of System: ZeeWeed® tertiary treatment
Flow Rate: 760,000 US gpd (2,880 m3/day)

Application: Petrochemicals wastewater
Commissioned: September 2006

18.Marathon Qil, KY, USA
Type of System: ZeeWeed® MBR
Flow Rate: 50,000 US gpd (190 m3/day)

Application: Oily wastewater from oil barge cleaning
Commissioned: July 2003
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19.MOL Rt., Zalai Finomitéban (ZAFI) Plant, Hungary
Type of System: ZeeWeed® MBR
Flow Rate: 126,720 US gpd (480 m3/day)

Application: Refinery wastewater
Commissioned: November 2003

20.ExxonMobil Chemical, Panyu, China
Type of System: ZeeWeed® MBR
Flow Rate: 12,700 US gpd (48 m3/day)

Application: Petrochemicals wastewater
Commissioned: May 2001

21.PEMEX, Minatitlan, Mexico

Type of System: ZeeWeed® tertiary treatment + reverse osmosis for reuse
Flow Rate: 5,700,000 US gpd (21,600 m3/day) average day flow

6,912,000 US gpd (26,160 m3/day) maximum day flow

Application: Refinery and municipal wastewater treatment for refinery process

reuse
Commissioned: November 2001

22.ExxonMobil Chemical, LA, USA
Type of System: Tubular Permaflow® MBR
Flow Rate: 40,000 US gpd (150 m3/day)

Application: Petrochemicals wastewater
Commissioned: September 2005
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(= )REFINERY & PETROCHEMICALS — PROCESS WATER

1.Ferus Oil & Gas, Red Deer, AB
Type of System: ZeeWeed® UF + reverse osmosis
Flow Rate: 92,460 US gpd (350 m3/day)

Application: Boiler Feedwater pretreatment
Commissioned: June 2007

2.CNRL Horizon Oilsands Project, AB
Type of System: ZeeWeed® UF + reverse osmosis + mixed bed deionization
Flow Rate: 6,800,000 US gpd (25,740 m3/day)

Application: Boiler Feedwater pretreatment (Athabasca River)
Commissioned: December 2007

Petrobras REMAN, Manaus, Brazil
Type of System: ZeeWeed® UF + reverse osmosis
Flow Rate: 760,000 US gpd (2,880 m3/day)

Application: Boiler Feedwater pretreatment
Commissioned: February 2002




3.Petrobras REVAP, Sao Paolo, Brazil
Type of System: ZeeWeed® UF + reverse osmosis
Flow Rate: 1,340,000 US gpd (5,070 m3/day)

Application: Boiler Feedwater pretreatment
Commissioned: November 2003

4.Petrobras REDUC, Rio de Janiero, Brazil
Type of System: ZeeWeed® UF + reverse osmosis
Flow Rate: 4,200,000 US gpd (15,900 m3/day)

Application: Boiler Feedwater pretreatment
Commissioned: June 2004
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5.Borsodchem VCM |
Type of System: ZeeWeed® UF + reverse osmosis
Flow Rate: 101,400 US gpd (385 m3/day)

Application: Boiler Feedwater pretreatment
Commissioned: June 2001

6.Shell Albian Oilsands, Alberta

Type of System: Dual treatment (2 x 1,000 USgpm) ZeeWeed®
Ultrafiltration + single pass RO + softener polishing (all GE Water)
Flow Rate: 2,600,000 US gpd (9,800 m3/day)

Application: Boiler Feedwater pretreatment for a highly-variable surface water
Commissioned: February 2002

7.Shell Canada Scotford Plant (Shell Upgrader), Alb  erta
Type of System: Dual treatment (2 x 1,550 USgpm) ZeeWeed®
Ultrafiltration + single pass RO + MB polishing (all GE Water)
Flow Rate: 3,500,000 US gpd (13,250 m3/day)

Application: Boiler Feedwater pretreatment (North Saskatchewan River)
Commissioned: August 2001

8.Shell Chemicals Canada Scotford MEG Plant, Albert a

Type of System: Dual train (2 x 550 USgpm) ZeeWeed® ultrafiltration + single pass
RO + MB polishing system

Flow Rate: 1,000,000 US gpd (3,785 m3/day)

Application: Boiler Feedwater pretreatment (North Saskatchewan River)
Commissioned: 1999

9.MOL Rt., Almasfluzit 6 Plant, Hungary
Type of System: ZeeWeed® UF + reverse osmosis
Flow Rate: 140,000 US gpd (530 m3/day)

Application: Boiler Feedwater pretreatment (Danube River water with high TSS)
Commissioned: 1999
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10.EnCana Corporation (Alberta Energy Company)

Conwest AEC West Sexmith Gas Plant

Type of System: ZeeWeed® ultrafiltration + double pass reverse osmosis
Flow Rate: 105,670 US gpd (400 m3/day)

Application: Boiler Feedwater pretreatment of poor quality well water for boiler

feedwater for a natural gas production plant.
Commissioned: 1997
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Exhibitars

SAN DIEGO

Exhibitor Booth
Cogsdale COM. oo, 3105
Columbian TecTank . B0
Concord Screen............. .. 7650
Contazara SA.......... 1237
Continental Utility Solutions Im: v T346
Control Microsystems.... e 2835
ConV-Air ... o L |
CORE International LLC ... mz
Corrpro Companies Inc. . ... 2828
Covercat ... ... 3679
Crispin- Multlplex Manufactunng Cu. LT IeTd 721
Croker Div. Fire-End and Croker Corp. _.....

Crom Corp. [The)

Crystal Engineering

CUES.......

Danfoss Flomatic Com. ..o
Data West Corp. ...
Datamatic Ltd. ...
Degremont Technologies
Delta Cooling Towers Inc. ..
Denso...........
Dercata Ine. ..o
OHI Water & Environment ..

Diamond Plastics Corp. __

2009 ® American Water Works Association

Exhibitor

Ditch Witch of California ...
Doosan Hydro Technology,
Dow Chemical Co. (The)...,

Dressar Manufacturing Dw qusser ln:dusmes
Droycan Bioconcepts Ine. ..

1838
BASevIoRs - i w237
Eagle Microsystems...... 2247

Early Warning Inc. .......
Earth Science Labural:uﬂes

East Jordan Iron Works Inc. 1100
EBAA Iron In. . e .29
Echalogics Engmeenng Im: ......... ....308
EH. Wachs, EH. Wachs Co. . 2529
Eka Chemicals..........o.ocoeceeeee . 1406
Electrolytic Technologies Corp_.. .. 707
Electrosteel USA..............cconns .2832
Elster AMCO Waterine. ... 1449
EMAING. .ovveeeeeernininn, 2342

Emerson Process Management ...
Endress & Hauser InC. ..ooooeeeeecoe oo 2045
Engineered Storage Products Co. ..
Engineering Ministries International......
Environmental Science & Eng.neenng s
EP Minerals LLC... ?
EPA Technical Ar:mstanoe Cmier _____ 3239
ESRI Environ. Systems Research Inst. ...

Farwest Corrosion Cantrol Co. ... 036
Fiber Technology Corp. ...
Fibrwrap Construction NG, ......ooovviii
Fisher Research Laboratory oo 1279
Floran Technologies Inc. ......... N

Floyd 5. Salser Jr & Assoc, _. o
Fluid Conservation Systems.........oo.ooooo ..

Fluid Imaging Technologies Inc. ... 1445
Fluid Matering I0€, ......covvovoe e e sssesssseassosnensss 947
Force Flow Equipment......... .. 2641
Ford Meter Box Co. Inc. (The).......ooooooo 154

Forrest T, Jones & Company InC. oooooooovovoeo,
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Exhibitor

Fouress Engineering (India) Ltd.
F.3. Brainard & Co. ..
Fuji Electric Corp. of Amenc.a i
Fusion Tanks & SHOS ... erecenrene 2238

Galawy Plastics Led. oo

Gallagher Security USA Ing - 120
GBA Master Series Inc ...... .2815
GE Analytical Instruments ..............., 2314
GE Water & Process Technologies .................. 2914
Gebr. Heyl Analysentechnik GmbH & Cn KG..... 2950
BEMDS . i 2938
General E‘.hemmal Cufp ............. 1231
Geomembrane Technalogies Inc. ..................... 2246
GeoNav Group Intemational ... ... 813
Gearg Fischer Central Plastics LLC . ..328

Georg Fischer Signet.............c..
GFS Chemicals ...

GL Industrial Sennms e :
GIubaIPumps&Eqummmt ............ .14

Global Water InstrumentationIne. ... 1748
Golden State Water Co. ... 3142
Goodman Ball Inc. . 305

Eﬂmmmrﬂgneermg..fmm

Grand Haven Meter Coupling Sales ... - B17
Great Plains Industries Ing. ........ ... 3332
Griffin Pipe Products 00, oo 1o
Gutermann Leak Datection .. ..o 3145
HZ0 Innovatian (2000) Inc. oo L1729
Hach Co. . S 1923 1929
Halogen Value S'.rstems Inc .................................... 222
Handheld_................

Hanna Instruments.
Hanzen Supply Co. .
Hansan Pressure Pme Int:.
Hamsco Inc. -.ovr v veiasies
Harris Computer S',ls!ems.._.....__........,.,....,.
Healy Ruff Co. ...

Heath Dnnsultams lnc :
Hersey Meters, Div. of MHE"EBI Cu
HE SoentifIC NIE it s
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SAN DIEGO

Exhibitor Bouth
High Country Fusion Co. .. TR i)
Hirschmann Automation and Cﬂntml rn:: ..... o571
HK Valve .. 1005
Hobas Fipe USA .. 1846
Home Fire Sprrnk!erﬂuahtmn 3007
HOT BOX/COR Systems Sroup 3233

Huayuan Watar Fur:hnng Techno!ng;g EI-:L I.td e 3 L)
Hungerford & Temy Inc. . R e
Hurco Technologies INC. —.ou..sumuesssmaecaes

Hydranautics—A Nitto Denko Co. ..o
Hydra-Shield Mfg. Inc. ..o
Hydra-Stop
Hydro Gate.......ccceeeeueeee.
Hydro-Dyne Enginearing Fnc
Hydro-Guard {Enviro Enharh:emenl & Ta:h] 1312

LR ] O
Idex Corp. —vvvvmrrrerrvonee

IDEXX Laboratories Inc. ..

ldro Gas Engineering Eumpa S M l: o - |

. Kruger Inc.
Independent F|pe Prudu-:ts

2009 © American Water Works Association



