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Main
Day activities for Morning Afternoon
day
Monday 30 Arrive; CATHAY (Bio and photo of Board, CE and
Nov informal PACIFIC - CX | General Managers compiled to
discussions 173 Arrive at assist visitors ID SA Water
Adelaide at representatives)
06:20AM
Tuesday 1 Welcome and | 09:00- 13:00: | 14:00-16:00 16:00 —17:00
Dec main Annual Meeting with
workshop and | Workshop Tour of SA Water CE
SAW house GWQRC — AWQC — R&IS | and selected
visit joint project to lead (14:00) | Board
presentations KS + MB members.
(14:00-14:45) Short briefing
13:00: Lunch presentations
Corporate Tour of Control
Platters Centre Steve General
McMichael + Managers
Joanna Chen invited
(14:45-15:30) Comms Team
(Clare
Meeting WIA: | Hesketh) to
Andy Roberts organise
(15:35-16:00) photographs &
press.
Wednesday 2 | Planning 09:00- 12:30: | 13:30-14:30 Travel to Christies
Dec workshop and | Future research | Beach
ADP visit & directions
workshop 14:30-16:00 Tour of Christies
Beach Waste Water Treatment
12:30-13:30
Lunch
Corporate
Platters
Thursday 3 | Adelaide Tour: 09:00-11:00 Adelaide Desalination
Dec Desalination | Adelaide Plant
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Main

Day activities for Morning Afternoon
day
Plant Desalination
Recycled Plant 13:00-13:30 Travel to Myponga
water user; Reservoir
Myponga Myponga;
reservoir, Cape Jarvis 13:30-1430 Myponga Reservoir
Travel to Kl Leave 14:30 to travel to Cape
Jarvis
Friday 4 Dec | Kangaroo Visit Kl
Island (KI ) —
Andermel
Marron Farm
Visit
Saturday 5 Depart QANTAS
Dec to airport with | AIRWAYS -
taxis QF 730
departure at
06:00AM
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~ GWQRC Annual Workshop
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1. Overview of Global Water Quailty Research Center 2015: ¢ 7 4 +
ERL LY
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(1). Biomolecular Monitoring in Nature and Engineered Water
Systems

Integration into a Mobile System

Vehicle/Laboratory

-

L L

£y .

I &
[ }
—
gPCR IVF/Water Quality ELISA Microscope Anemometer
Cyanotoxins and Phycocyanin, Chl-a cyanotoxins Cyanobacteria Wind speed/direction
T&O0 compounds and general water quality taxonomy (for sampling)

producing genes

® Obtain toxin and T&0O compound-producing genes,
An integration of optical, coliform genes, and toxin concentrations on-site in
bio-molecular, and three hours o

. hbit ® Regular monitoring of 38 Reservoirs in Taiwan
IBRVIRassay MEUIYs e Emergency monitoring and response for odes

(2). Water Treatment and Recycle Technologies

The Dilemma for Industries in Taiwan
‘- Water Shortage !!

2015.4.30 10% reduction on
Industrial Water supply

s - ) '? {1
i L

Nitrogen

Total Toxic Organics

Indium (In)
Molybdenum (Mo)

Gallium (Ga
Wastewater ] ()
Reclamation Acute Bio-Toxicity

L Concentrated More St"-"gent
Rejected Water =) Regulation !!
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(3). Impact of Climate Change on Water Quality

D e

-tk

‘SA Climate eady .

Climate projections for South Australia

* Meteorology:

— rainfall, temperature (max and min), vapour pressure deficit, potential
evapotranspiration, solar radiation

» 200 weather stations across 8 NRM regions
» 15 global climate models

* 2 emissions scenarios (RCP4.5 and RCP8.5)
» 100 realisations of the downscaling model

Detailed data sets

(900,000 files) Regional summaries
Fll—— ne : Enviro Data SA j Goyder Institute website
http://data.environment.s3.gov.au h‘ttp// Ierinstitu‘te.org

— :\__E 2 sAWater W N\

Conclusions

= Projected direct chronic effects of future climate are:
— MNegative but not dramatic (alert level 3 not exceeded in sims)
— Consistent with contemporary understanding of processes

* Changes in blue-green algal abundance driven by

— Water temperature NOT stratification

= Future work will integrate:

Catchment impacts

Parameter derived uncertainty

Interactions with demand and supply

Examination of extreme events

14



2. Water Quality Research at AWQC

(1). Energy Neutral Wastewater Treatment

Validation of water reuse barriers

* Ensure wastewater recycling plants meet
public health performance requirements
(pathogen removal)

* Quantify fate & removal of pathogens (&
indicators) through treatment processes e.g.

— MBRs

— UF membranes

— Activated Sludge Plants

— DAFF

— Chlor(am)ine disinfection of viruses
* Includes challenge testing

* Impacts of hazardous events

(2). Water Treatment and Distribution

@ SA Water

Current Research — Disinfection & Disinfection By-products

* Water RA 1064: Develop evidence-based approaches to
monitor and manage chlorine & chloramine residuals

* ARC: Multi scale strategy to manage chloramine decay and
nitrification in water distribution systems

* Filter operation for chloramine stability - stage 1

* Formation of DBP from blue green algae following
chlorination ==L —

15



Current Research - Distribution systems

* WAQRA 1008 : Optimal water quality to minimise distribution
system problems

* SA Water/ Innotech: Tools for understanding and reducing risk
of particle deposition in distribution systems — Stage 1

Some of our Challenges & Opportunities

Addressing catchment

Climate change impacts i
risks from pathogens

especially on water quality

New molecular tools for
environmental & water
quality management
Novel algal
management
solutions

Cost-effective
environment protection

of receiving waters Enabling climate

resilient water sources

16



3. SA Water: 4Topics

(1). Water Security

Moving Forward: Our long term strategy to provide
water security for South Australia

* Protect our regional supplies further

* Ensure access to existing sources to balance affordability with
other users needs

*« Basin Plan

» Research to prepare us for next time

(2). Drinking Water Qulity Management

_\ “@" c SA Water

Water Quality Risk Management

\dentify Ermarping WG Mondtoring Observatcoa & Operaticos| Darier Rink

Hazard Hopwledoa | Tronds/Excecdamoas Iacdents Isaass Rogicter Azsassmant
raject Customer Job Hazard Asist Condmion WUSP Raview

Asses

Risk Negrter haard record

Conchac risk assessment/aseign risk rating®
Fopulste im WO Hazards & 10sk fegiater
Volidate & entrapod ate aoros budiness

Apply conrective actions®* | ‘--l

p Genetals InQecvament pugosal
roposa
Sevk wadoaement of

Improvement - et s e

Pupulete £ imgr overrent plac
implemant
Improvement LAPEX oohation vie Asset Pt Process ] OPEX sulution

T rormal asaamaniv e Spten A N O st Nt Gk retng Viaregater

T N10 0 00 | T 1 150 Or 0TOCTG SCTION | N0 U B R s |
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(3). Network Management

Pressure Modulation

SA Water has identified sizeable benefits that could be achieved
from pressure modulation

Breviun

Betore O

[T

PRESSURE PRESSURE
REDUCTION / \ MODULATION

Avoud excessVE pressure Adjust pressure to the customer needs

Prorrere &

(4). Wastewater Management

® n.u
_\ I ey e I cSAwat

Effluent Management

Dual Reticulation — Parklands, Suburban
area (Mawson Lakes, Seaford), Zoo

Virginia Reuse Discharge through
19 GlLpa Outfall/creek

Reuse over 30% to 35 % pa (100% reuse in summer months)

18



4. Current Issues & Challenges in Taiwan Water Corporation(TWC)

A=t Ao P A F akEE 5 ¢ Current Issues & Challenges o K =

a,"’fﬁ;’*'é;}—;TWCfi&E%ii\?ﬁl&E AR AR R
Foodd PRl EEr RFFAFE L :r?, FRAEE R
(Labotory Imformation Management System, LIMS) ; g2 -k 5 +g & %

$L(Alarm Data Transfer System, ADTS) | » j&-K & #icdy 0% if-(Quality
Assurance, QA)2 & ¢ (Quality Control, QC) » 2 = -k 5 #cip 4 i 80%
AR T A 4 Tp B Ak &}f@“”’i’ru]‘%%gfﬁé A2 1l 2 28
FApP2EFEHRIEREFHEEI AR L FE 2 gt o

TN AL & A 3 RS 4T

(L) b S35 AR KF R Rk AERIZH R

Ministry of Economlc Affairs: RO.C.

“Research

» Extreme climate
e High turbidity (up to 50,000~100.000NTU)

o Title: The optimizing treatment of high turbidity raw
water (2007)

0 Phenomenon: High turbidity of raw water resulted in
heavy rain or typhoon

o Result

To avoid high turbidity raw water flows into water
treatment plant to decrease the detriment of facilities

Adjusting water supply system

To add polymer to reduce turbidity if needed

‘ﬁgwsﬁmm.\a

TAIWAN WATER CORPORATION
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L7 tERESER

Ministry of Economic Affairs;R-0.C. ==

~ Research

» Extreme climate

® Low turbidity
o Title: Optimize the treatment process of low turbidity
raw water(2008)
O Aim: to diagnose and characterize the low turbidity
raw water to modify water treatment process
O Result
Use high-purity PACL (60%71)
Use polysilicate iron (PSI) as coagulant
Add polymer
Dilute coagulant concentration

Use jar-test to determine optimum suction time index
(STI)

S emarkad,

TAIWAN WATER CORPORATION

(2). k4 § £ PR

L7 vEREEESR

Ministry of Econamlc_Alfalrs?R-O o e ———

Research of aluminum-control

O Title: The investigation and analysis of the aluminum
content in tap water and optimal treatment in Water
Purification Station of TWC (2009~2010)

O Purpose: In response to the EPA set aluminum as
contaminant candidate (2015: 0.3—2019: 0.2 mg/L)

O Result

v The ave. conc. of T-aluminum is 0.175-0.188 mg/L (use
PACL) and 0.051~0.068 mg/L (not use PACL), respectively.

v The content of total aluminum is significantly related to pH
and turbidity.

v’ The turbidity of tap water 1s below 0.2 NTU, then the particle
aluminum is less than 0.1 mg/L.

v When water pH is higher, dissolved aluminum increases.

G5 6 makAKAE,

TAIWAN WATER CORPORATION
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(3). -k z % 47 8¢ (Total Organic Carbon, TOC)% % % (Ammonia)
ST K- N R RS RJE S G B

L7 vurmmEm =
Ministry of Economic Affairs—R-0:C. S : o
e Research

Donggang River pilot-scale pretreatment plant

~ Title: To improve raw water quality of Fengshan
reservoir (2012~2014)

~ Aim: to reduce high TOC & NH; of headwater
~ Result:

O To set up a pilot plant to simulate real treatment
plant

O Using biological unit as pre-treatment equipment
before Fengshan Reservoir to remove NH,
effectively

O Getting parameters to construct real plant

emarkad,

TAIWAN WATER CORPORATION

(4). B = % 0p B4 ok 5

L7 s=RmEmn

Ministry of Economic Affairs=R-0.C. 3 e

Water treatment process

A B

Chimei Sedimentation <[ 1000T | Clean Water
Reservoir Tank 1 | Fast Filter barrel " | Water Tank Supply
________ ]
I Chlorine
Well Desalination _| Desalination | |
Raw Water # ”|Fast Filter barrel "| Equipment

KMnOy

SI3 & ® 4 KK Ad,,

TAIWAN WATER CORPORATION
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Ministry of Economic Atfairs=—R-6G:C. — == =*’R—~__M e,
esearch
» Bromate problem: Chime1 water plant, Penghu County
~ Strategy
O Set up KMnO, vs. NaOCl dosage
O Reduce desalination loading to save water
» Result

O NaOCl 2.1ppm; KMnO, 0.4ppm; or NaOCl 1.5ppm+ KMnO,
0.4ppm (before fast filtration).

O Qgesatination - Qast filtration — 1:1—to reduce Cl-, Mn, TDS, and
Bromate to meet regulatory requirements.
O Remove Bromide in raw water: MIEX(Magnetic Ion
EXchange)(RR=99.5~100%)
O Remove Bromate in tap water
v AC(RR=44~100%)
v Avoid light; decrease NaOCl; keep high effective Chlorine.
G5 emaRKAE

TAIWAN WATER CORPORATION

(5). #FrFe 2 Jb K B Eevkoede 2 0k

 hEREH /
ﬂﬁ; of Economlcﬁffafrs:ﬂfo‘ e '—-J ar:Te st_ = = =

e

Ru-Tzu Water purification Plant

[ A |1 rdakaa0, | ]

2 A0 Powdered Activaied Carben 20mg/l. 2’

i T | !
1 Raged max 120RPM 2min 1. Rapd max120RPM 2min 1 Rapad meax 120RPM 2min 1 Ragid mix] 20RPM 2mun 1 Rapid mix] 20RPM 2mun 1 Rapid mix 120RPM 2men
2 Siow mix SURPM 20min 2 Sow mix S0RPM 20min 2 Stow mix 40RPM Xme 2 Stow mex 40RPM 20min 2 Slow mix 40RPM 20min 2 Siow mix S0RPM 20min
3 Retention tme 12me 3 Retenticn ime 12mm 3 Retention time 12mem 5 Retereion time 12min 5 Retertion me 12min
L 'L L ‘\ I T
4 1 AGdfication pH=6.3 A
\ 2 A4 PACL30ppm J
. Yo = = ’
A Water T Raged mix1 20RPM 2min T Ragid mix 120RPM Zmm T Ragid mix] 20RPM Zmin
2 Slow smix 40RPM 20mis 2 Sow miex S0RPM 20min 2 St mix SURPA 2 S mix SURPM 20min
Samples 3 Retention time 12min 3 Retenson tame 12min 2 3 Retenticn tame 12min
|
= B water
spect:
1pH 2 Alkalinity Samples
3. Turbidity 4.Total Iron
5. Total Manganese 1
6. Total Aluminum Inspect:
{8 | Turbidity 2 Ammonia
r 3 Algne
Y C water l 1
0.45um
Filter Samples Omin I 10 min
Inspect: flospecs. |
1.2-MIB/Geosmin 2.TOC e e Chin :
3. Threshold odor number 2 Toral Chloeine
14 Dissolved Iron 3 Free Rmuun Chlorine
THMs
5 Dissolved Manzanese s
6 Dissolved A 7
A
T R E L N,
2 TAIWAN WATER CORPORATION
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L7 w=RE@nn
P Jar-Test—— -
Ru-Tzu Water purification Plant £

® Phenomenon

€ A-Gung-Ten is a shallow-plate reservoir (12m in depth)

4 Odor caused by sediment-flushing turbulence during 6/1-
9/10 every year

® Result

4 Odor inhibition
v KMnO, 0.5ppm + AC 20-40ppm
v Acidification pH6.5 + AC 20~-40ppm

¢ Al Reduction
v Replace PACL to FeCl,; as coagulant

¢ TOC & NH,
v Agents allowed to use by EPA just make RR<45%

v Biological research is highly recommended in the future
% A’&{] *\ZK’\‘{] 31

~— TAIWAN WATER CORPORATION

(6). #7 %23 73 -k (Oil in Water) 2 i -k (Oil on Water) ¥ i ik E 2 3% &
=i & g

v hEREEBEHE
nﬁy of ECD"Om'CAletfsr‘R:o e = Resear(:h

~Oil-on- Water Detection and Monltorlng

Conductive
Technology Electrical Electrical Optical Membrane
Capacitance | Conductivity | Reflection Technology
- H UKK,
on._ GF Andlytical Many Many 2 )
Tanufachire ——————— Irstrusnents companies companies internoear, beo
- 0 e ) others
TR . TS =
: <03 mm : 3-5mm 3-5mm 0.0013 mm 1 mm
[
Measures loyer thickness increase 0.3—210 mm Impossible Impossible | Impossible Impossible
|
: Fartial
: ) P, (Doesn't detect
. Aromdgic ond Aromatic and | Aromatic and Cnly
Delectoble olls Aliplpatic Aliphatic Aliphatic Aromatic m::;rﬂl.\:::‘ll’rﬂu’lw, [
1 dielectric oils] |
] 1
False alarm probobility due to oil/dirt coating Ldw High High n.a. High
I
False alarm probability due to non-cil floating L!".'-’ High High High T
particles ——
t : High High High . ‘“”r;’:;‘(’ an
A 1
False alarm probability d!m to light reflection None None None High None
Woter level chonges affdtt on performance Low High High High Medium
1
1
— Source Water From River =
% & 'E 'ﬁ *\ K 2\ 4] 32
'lAI\\ AN WATER CORPORATION
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= ~ %3 Christies Beach Wastewater Treatment Plant (CBWWTP)

Christies Beach i3 -k e iy 230 P 46 AL 303 % > 2009 & 2 22 %
30 RS T F o AR 2013 # 26 1 o 35 R ASTRE £
B oenih K% e % 4 BTR £ A ¢ o 7](%?,#’»0;@*“.1 2030 & % 1k 0 3%
¥ FERERL 4 L300 geR A EREY 2N E AR
ToREATERTR Y BE I AR -

@ @sawaier | SAnaer  CHRISTIES BEACH WASTEWATER
i —is TREATMENT PLANT

Christies Beach Upgrade - Cost $§220 million
CommissioningBates:

Site work started - Jan 2009

New siudge management facilities - Nov 2012

C plant - Oot 2012

A&B planfs ~Alg 2013

Bigester 3 - Mgr 203

< Projéct compieted mid-2014

T T ) .
i AT - SECONDARY TREATMENT Sy
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‘ e C8376 CBUP - C Plant
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-

Bioreactor Configuration

Memdranes  Effuent

MBR Taina

Znd Anaxie  Post Asotic

Mixed Liguor Raturn

4-Stage Bardenpho process configuration
« MLSS typically 6,000 to 8,000 mg/L, 20 day sludge age

* aeroblc and anoxic stages combined to:
o oxidise ammonia nitrogen to nitrate nitrogen; and
n then reduce nitrate nitrogen to nitrogen gas

« De-nitrification anoxic stage is located in frontof aerobic stage to best utilise the incoming carbon
in the screened sewage

« Pumped ‘A recycle returns nitrate nitrogen to the anaxic first stage — range 3 to 6Q

« Secondary anoxic zones included to denitrify the remaining nitrates from the first stages

* Supplementary carbon (ethanol) provided to facilitate de-nitrification as available carbon
regulates nitrogen removal

* Swing zones aerated or anoxic depending on ammonia levels

/ ’ I | l B V
/ il T - :
/ o~ ‘,\—‘_7_‘?‘_51;.;;1::75 -7 Y . :

-— . — - — - — $2 VMIXID LaaUoR ———
. UWos- 163 ~- U0 -
=7 Y = =
\ / W :
4 g
UWOR- 1864 Y
| 3§ 4 \
£ Mt 1 O . - 18634 Tz = .
D —
- l;' | Ol |\ @ 2 [—
S b ot o . . -
! iwee-wed s > W1 :
il — e
l[': 1 1M acTreaws’ " '
| 1 ) =acrm H
.| ' T.T s .
| | | 5 10 )
- H "™ - " /] :
Dt 5
l TR - — — Oe—
4 - - i — ¢ — — p—— e
M Y W

C8376 CBUP C Plant Configuration - Bioreactors 4

~’

26




Train 4 Cassette #1 - No RC since start up

~15 months in operatio

Membrane
Cassette
Inspection
May 2013
with GE
present
v Front - focing influent chonnel ! «  meor - focing TeC2 )
+ Foom and not sludge covering the +  Some shudge sccumulation in the
fiores - o9 puled out from the tank top 10 -15 ¢ from upper
0 TN Y e sludge accumudation in the top permecte header
10 -15 em from upper permecte heoder .
1/12/2015 38 \

IR B R IR o AL R R PR SN e ?
Fl R BR IR R A RS A FE 0 A 0 R W
ns AP RALGTACHRBDFPL 2 ey S o dpREF R
JeJL i AL ST R

- €8376 CBUP Sludge Management

| Primary Sludge '

| fram Primary

| Sedimentation
Tanks

e

3 x Anaarobic Digesters
21.38 m diam.
3.25 ML volume sach
S days SAT @ S cdag C
3% VSS reduction

Rotating Sludge Thickenars (RSTs) Huber
R6S2/4 - 1 duty / 2 standby 152 m?/d

Waste sottvated " . e
sludge (WAS) from )
A BEC Plants ‘ —_—

Dissolvad Air Floatation Thickener
1 duty / 1 standby
Float 3% no polymar, 3% with pelymer

3 x Spirctainer Sins (16 m® effective volume Do-watering Centrifugas Stroinpress
2 duty / 1 standby @ 225 kg/d ——

asch) for transport of dewatered sludga off-
site, currently to Bolivar Dewntered sludge 23% solids (w/w) 53
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» %3* Adelaide Desalination Plant

FP4E 3 1978 k% i fu(Adelaide Desalination Plant, ADP) i+ &

72 Lonsdale » & Adelaide 50% =2 # * -k - 2008 & = ;£ FTIA
SAWater 3 %5 K gaE g > 4% = &~ $1.83 billion ;2% » & %
= A 8130 million ;273 i73%3+ 4 > %KY 26 March, 2013 & ;8 %

1T B E

Adelaide Desalination Project & f&w ~ 3 %% » 3 & j& KL v i fg

HAT R

L 2@ ailh(z# T

2. Fokxbz 12km g AR TR B KR A KR I B (Happy
Valley Reservoir Treatment Plant) | -

3. R RERZE RS AR

4, H ¥ ¢ % 1 42 ¢ 4 © Preliminary site works, land and other

interconnection works with SA Water's existing facilities -

SOEWEY SO eVt
0 séfely returmead %0 ' OC0d

® 4 Adelaide Desalination Plant Flow chart
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# 1 2015 # & % 1t - Adelaide Desalination Plant £_= ;2 54k
FTofeg b A Ry do-nt 12 v BB AR PR E
FaeEGETR) 0 4 L B

A\ B

. ",",‘ 'L’"'v’

FEFFirireiieT B
.7"'.‘!‘; e

Adelaide Desalination Plant
Pz st R AR ok B AR RF ok B
Hrla kK EREMN Y KRS P EE TG KRG = m K2 R
Ko FIR AR R T A E T NTF R ERG Besa R F
EoATAGRE AL HME il E AL -
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I ~ %73 Myponga Reservoir

Myponga Reservoir =3t s ;®# f& Adelaide % ¥ 60 km
Myponga 4 - =13 5 & (1957~1962) - 1 & -k % §_Myponga River > ¥
Bo— - BOKR P P koo BEAR LK R W i Adelaide ) 5% e
kBB BGAEHN EERUF RS TR

KRR ET 2 pRBIIFS € AL R E AL DRI P

SAWater e = 3¢ 12 7 4o ik L 4 (NaoCOg) 2 38 § 1+ & (H0p) ™ 5% i
(705 e o FAET sedrdl o 2t B S SAWater i& 7 ~ 15

¥ ¥] 2014 ;® 5% % 3z Myponga Reservoir £ -k % p 3 2 ik =
N BHFC R e B R o RA kD ot G ey £ 1 2015

ATyl ph o ¢ vk S % o FERT Z BT RS R

f

W5 yponga Reservoir (~2014)
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] 6 Myponga Reservoir (2015)
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= ~ %3+ Andermel Marron Farm (in Kangoroo Island, Kl)

FIE 5 R ed ¥ § 0 b PR K & 78 (aquaculture) 2 3§ 7 2%
% # 4~ (boutique crustacean)(® H k- RATHEER S F L)E G kA ®
& > Andermel Marron 1997 & »t® 4 K & § (Kangaroo Island) = =
Marron farm B 4=[f1% o 22 R 3k 4.8 28 > 4 # ¥ (pond) >
R BIr ok 5 SRR 8 (all netted against birds) VB
#fm(paddlewheel) f 7 - A 1 & ST 2 L E kA db 2 LA
MR BRI Blde D R AR B AR B

IR Pl d

k= pP RS B AR REAEY kA B4
Rl @ kARSI HRE § 2 REAAAS 5
FoMH AL AL cBEFEZRFURFRES F LB R
FAAEB o L5 BRAE Y EE R T - LA
(Lagoon) » i H A xaliv 2 saghie® > L 2ok ke o FH P

EORFR RSP AES K2 B Y Ko s @¥ KT R
EREEEY -

[
)

1 N

<k

1a

® 6 Andermel Marron Farm Pond
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(¢ =) | [A) |#¢& [B) [ C=Bx # 7| [D=B/Ax |# %
Switzerland w4 80,391 2 573.89 86.75 1 0.714% | 26
South Australia | = ;® (60,642 4 541.45 81.85 2 0.893% | 20
Denmark 2 ¢ (59,684 6 528.25 79.85 3 0.885% | 22
Northern A€ F 7 |38,818] 17 468.81 70.87 4 1.208% | 15
Germany W |43,689] 16 467.56 70.68 5 1.070% | 19
United Kingdom| # &  [38,818] 17 447.22 67.61 6 1.152% | 17
Australia # 60,642] 4 428.79 64.82 7 0.707% | 27
Israel ¢ 7| [31,282] 23 427.65 64.65 8 1.367% | 13
Canada 4 £+ (50,345 8 384.28 58.09 9 0.763% | 24
Belgium v pF 46,469] 13 378.13 57.16 10 0.814% | 23
Austria # ¥ 1] [49,707] 10 333.33 50.39 11 0.671% | 31
Netherlands = |50,087| 9 331.79 50.16 12 0.662% | 32
Japan p A~ |45903| 15 328.13 49.60 13 0.715% | 25
Finland W |49,391] 11 317.49 47.99 14 0.643% | 33
Norway 98,102 1 308.40 46.62 15 0.314% | 42
Cyprus % f B. 47 [30,670] 24 272.64 41.21 16 0.889% | 21
Slovakia #0253 (17,646 28 264.36 39.96 17 1.498% | 10
New Zealand | =& @ |35,973| 20 250.47 37.86 18 0.696% | 29
Portugal %9 [22,330] 26 248.58 37.58 19 1.113% | 18
Singapore 4t [46,241] 14 234.61 35.47 20 0.507% | 34
Spain 7 FL9  |32,244] 22 220.48 33.33 21 0.684% | 30
USA 3R |48,442] 12 214.74 32.46 22 0.443% | 36
Sweden wme 56,927 7 212.79 32.17 23 0.374% | 39
Poland & |13,463] 31 210.14 31.77 24 1.561% 9
Hungary &9 4] [14,044] 30 206.01 31.14 25 1.467% | 11
Brazil = &  |12,594] 33 197.96 29.93 26 1.572% 8
Bulgaria w4 fld; [7,158 | 38 185.53 28.05 27 2.592% 5
Chile 4l [14,394] 29 176.85 26.73 28 1.229% | 14
Romania %5 L 37 8,405 | 37 161.42 24.40 29 1.921% 6
Lithuania * 1w [13,339] 32 159.46 24.11 30 1.195% | 16
Gabon sy, |11,114] 34 153.94 23.27 31 1.385% | 12
Malawi A 371 | 44 153.60 23.22 32 41.402% 1
BurkinaFaso | # % /% | 600 | 42 150.84 22.80 33 25.140% 3
Italy &+ 1 [36,116] 19 143.43 21.68 34 0.397% | 37
Uganda FRERNE 487 | 43 140.02 21.17 35 28.752% 2
Morocco Ak 3,054 | 41 138.39 20.92 36 4.531% 4
Hong Kong, %% [34,457] 21 114.63 17.33 37 0.333% | 41
Macao, China 2™ 65550 3 110.81 16.75 38 0.169% | 44
South Korea §ER (22,424 25 100.81 15.24 39 0.450% | 35
Taiwan s [20,122] 27 61.15 9.24 40 0.304% | 43
Armenia I % L 47 |3,305 | 40 56.95 8.61 41 1.723% 7
Iran % 6,420 | 39 4483 6.78 42 0.698% | 28
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selected Board members, Dr. John Howard (General Manager, Strategy
& Planning), A/Prof. Michael Burch (Senior Manager, Research &
Innovation Services), Mr. Steve McMichael (Manager, Network &
Production Planning, Operations & Maintenance), Ms. Mary Drikas
(Manager Water Treatment & Distribution Research), Ms. Karen Rouse
(Manager Source Water & Environment Research), Dr. Chris Chow
(Manager Sensors Technology & Asset Research), Dr. Ben van den Akker
(Manager Wastewater Research), Dr. Leon van der Linden (Senior
Scientist - Model Assessment), Dr. Milena Fernandes (Senior Scientist
Marine Science), Dr. Paul Monis (Senior Research Microbiologist), Dr.
Andrew Humpage (Senior Scientist Chemical Contaminants), Dr. Daniel
Hoeffel (Senior Manager Water Quality & Treatment Strategy), Mr. Phil
Adcock (Specialist Research Planning & IP Management), Dr. Tim
Kildea (Senior Marine Scientist), Dr. Peter Hobson (Senior Scientist), Ms.
Karen Simpson (Senior Manager Laboratory Services, Laboratory
Services), Ms. Amanda Mussared (Scientist, Research & Innovation), Mr.

Ben Thwaites (Research Scientist Wastewater Research, Research &
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Innovation), Prof. Hongyan Li (Research Professor, Research &
Innovation), Ms. Lily Hwang (Visiting Researcher, Research &
Innovation), Ms. Joanna Chen (Water Systems Optimisation Engineer,
Network Operations), Ms. Grace Jennings (Senior Manager Water
Security & Supply, Water Supply & Security), Ms. Amber Lang
(Manager Improvement & Compliance, Water Quality & Treatment
Strategy), Ms. Caroline Auricht (Asset Planner - Networks, Asset
Management), Ms. Nirmala Dinesh (Principle Process Engineer
Wastewater, Water Quality & Treatment Strategy); Allwater, Dr. Jeremy
Lucas (Senior Manager Water Quality & Treatment Strategy), Ms. Kylie
Hyde (Technology Transfer Manager), Dr. Lionel Ho (Client Liaison

Manager); University of Adelaide, Associate Professor Justin Brookes

(Director, Water Research Centre); University of South Australia,

Professor Chris Saint (Director: Centre for Water Management and

Reuse)

Thank you so much
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