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The Global  Access Par tners  (GAP) 
Forum on ‘Commerc ia l is ing 
Nanotechno logy in  Water ’  was he ld  
on the 15 t h  and 16 t h  o f  June 2006 in  
Melbourne at  the Depar tment  o f  
Innovat ion,  Indust ry  and Regional  
Development .  
 
The Forum brought  together  55 
par t ic ipants  f rom 46 organisat ions  
(see L is t  o f  Par t ic ipant ,  page 39)  
and was suppor ted by  the Vic tor ian 
Government ,  Nanotechnology  
Vic tor ia ,  CSIRO, Univers i ty  o f  
Melbourne,  V ic tor ia Univers i ty ,  
Aust ra l ia- Israe l  Chamber  o f  
Commerce and Qantas Ai rways (see 
Par tners  & Sponsors,  page 6) .  
 
The Hon.  John Brumby MP ,  
Treasurer  o f  V ic tor ia ,  opened the  
Forum wi th  a  keynote address (page 
10).  The Hon.  Matt  Viney MP ,  
V ic tor ian Par l iamentary  Secretary  
for  Innovat ion & Indust ry ,  and Mr 
David Gal lagher ,  Manager  o f  the 
Nat ional  Nanotechnology Taskforce,  
Depar tment  o f  Indust ry ,  Tour ism & 
Resources,  gave keynote speeches 
at  the Boardroom Sess ion and  
Workshop respect ive ly  ( for  the fu l l  
Forum Programme,  see page 32) .  
 
 

 
 

 
 
Mr Kei th  Blakely ,  Ch ie f  Execu t i ve  Of f ice r  
o f  NanoDynamics ,  Inc .  –  a  lead ing US 
manufac turer  o f  nanomater ia ls  and  
nanotechno logy-enab led produc ts  -   
p resented a t  the  Forum.  An  overv iew o f  
Aust ra l ian  water  i ssues was o f fe red by  
Prof  John Langford AM ,  D i rector  o f  the 
Melbourne Water  Research Centre .  

 
The Forum sought  to  ident i fy  Aust ra l ia ’s  
most  press ing water  prob lems,  the 
nanotechnolog ies that  could  address them 
and a id  the development  and 
commerc ia l isat ion of  water  
nanotechnolog ies.  The key po in ts  o f  the 
Forum d iscuss ions are br ie f ly  out l ined 
be low:  

»  Nanotechnology  is  the des ign,  
product ion and appl ica t ion of  s t ructures,  
dev ices and systems by cont ro l l ing shape 
and s ize at  the nanoscale.  E ight  to  ten 
atoms span one nanometer  (nm).  

»  The fu ture o f  the wor ld 's  water  and 
energy suppl ies pose a range of  
increas ing ly  press ing prob lems which  
developments in  nanotechnology may he lp  
to  address.  The demand for  c lean water  for  
domest ic ,  agr icu l tura l  and indust r ia l  use 
wi l l  increase wi th  populat ion and l iv ing 
s tandards whi le  g lobal  warming may 
threaten t rad i t iona l  resources.    

 

 

EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  
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»  Victor ia  has invested over  a  
b i l l ion do l lars  in  water  
in f rast ructure and is  a  leading 
p layer  in  the development  o f  
nanotech so lu t ions which wi l l  boost  
the product iv i ty  and prof i tab i l i ty  o f  
agr icu l ture and improve the 
ef f ic iency of  domest ic  and indust r ia l  
water  prov is ion.  77% of  water  
harvested in  V ic tor ia  is  used for  
i r r igat ion whi le  Melbourne 
consumes jus t  8%.  

» Nanoscale f i l tration can 
great ly improve the ef f ic iency of  
waste-water  t reatment and recycl ing 
through mechanical  or chemical  
means.  Nanoporous membranes ,  
wi th pores below 10 nm, al low the 
removal of  ions whi le 'u l t raf i l t rat ion'   
operates on a scale between 10 and 
100 nm. Magnetic nanoparticles  
of fer an ef fect ive and rel iable 
method of  removing heavy metal  
contaminants from waste water  as 
their  re lat ively large surface area 
increases their  ef fect iveness.  
Nanoscale f i l t rat ion is  comparat ively 
inexpensive compared to t radi t ional  
prec ip i tat ion and f i l t rat ion methods 
and could provide the key to 
developing af fordable large scale 
desal inat ion of  sea water.  

»   Nanotechnology can improve 
energy ef f ic iency  by  reduc ing 
mater ia l  and process ra tes,  creat ing  
bet ter  thermal  insu la t ion and  
enhancing the economic v iab i l i ty  of  
renewable  energy sources,  
par t icu lar ly  solar  cel ls .  The 
ef f ic iency of  Hydrogen ful l  cel ls  i s  
enhanced through the use of  
nanost ructured cata lys ts  compr is ing 
carbon suppor ted noble meta l  
par t ic les  o f  1-  5  nm.     

»  The development  o f  nanotechnology 
is  hampered by a lack of  common 
in ternat iona l  s tandards and nomenclature.  
The water  indust ry  tends to  be 
conservat ive,  due to  the long l i fe  o f  i ts  
assets ,  and regulatory frameworks  and 
economic incent ives  may be requi red to  
provoke demand for  nanotech and i ts  
development  by commerc ia l  companies.   
Water  wi l l  remain inexpensive re la t ive to  
power  and waste t reatment ,  and incent ives 
to  improve energy ef f ic iency may prove 
more ef fect ive dr ivers  o f  new water  
nanotechnology than measures a imed at  
water  a lone.  

»  The “ w a t e r  p o l i c y  g r o u p ”  ident i f ied  
market  fa i lure across the industry .  
Companies and author i t ies  remain unaware 
of  the mechanisms avai lab le  for  
develop ing,  exp lo i t ing or  shar ing  
technology,  e .g .  the Water  Trust  
funds.  Kei th B lake ly ’s  address h igh l ighted 
the re la t ionship between water  and energy  
and the oppor tun i t ies  for  nanoscale 
technolog ies to  p lay a  major  ro le  in  both  
sectors .   

»  The “ w a t e r  l e a d e r s h i p  g r o u p ”  
agreed on the ex is tence of  vert ical  market  
fa i lure  in  terms of  new technology in  the 
water  indust ry ,  in par t icu lar ,  the 
d isseminat ion of  in format ion regard ing 
emerg ing technolog ies and soc ie ty ’s  
growing demands for  new so lu t ions.  The 
par t ic ipants  foresaw promis ing commerc ia l  
oppor tun i t ies  in  the es tab l ishment  o f  bet ter  
in format ion,  investment  and product  
development  systems wi th  the a im of  
increas ing the uptake o f  these rad ica l  new 
technolog ies.  

»  The Nat ional  Consultat ive 
Committee on Nanotechnology 
Commercial isat ion  w i l l  prov ide a forum for  
Government ,   Indust ry   and   Academia   to  
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dr i ve  the  adopt ion  o f  commerc ia l  
nanotechno logy .  The goa l  i s  to  
deve lop p rac t i ca l  so lu t ions  to  
ex is t ing  prob lems,  ra ther  than the  
deve lopment  o f  new techno logy  fo r  
i t s  own sake.  

»     A  second roundtable  was  
proposed to  deve lop  the  GAP 
Forum’s  ou tcomes.  Th is  event  w i l l  
i nc lude labora to ry  v is i t s  and  
broaden i t s  scope to  incorpora te  a  
range o f  in ternat iona l  research  
in i t i a t i ves .  The Roundtab le  w i l l  be  
he ld  a t  GE Globa l  Research Cent re  
in  N iskayuna,  New York  S ta te .  

(For  a  deta i led summary of  the  
d iscuss ions,  see Repor t  o f  the 
Forum Proceedings,  pages 10-31)  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCLAMER:  
 
Th is  Repor t  represents  a  wide range of  v iews and in terests  o f  the par t ic ipat ing  
ind iv iduals  and organisat ions.  Statements made dur ing d iscuss ions are the  
personal  op in ions of  the speakers and do not  necessar i ly  re f lec t  those of  the 
organisers  and sponsors o f  the Forum.  
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A Steer ing Commit tee of  indust ry  exper ts  worked for  over  a  year  on the content  and 
ob ject ives of  the Forum. GAP would l ike to  thank the fo l lowing people for  the i r  
cont r ibut ion and fores ight :  

 
Dr Peter  Binks   
CEO Nanotechnology Vic tor ia  
 
Harry Buskes   
Pol icy  Adv iser ,  Bus iness 
Development  Div is ion,  Depar tment  
o f  Innovat ion,  Indust ry  & Regional  
Development ,  V ic tor ian Government  
 
Peter  Fr i tz  AM 
Group Managing Di rector ,   
TCG Group,  Managing Di rector ,  
Global  Access Par tners  (GAP) 
 
David Gal lagher  
Manager ,  Nat ional  Nanotechnology  
Taskforce,  Depar tment  o f  Indust ry ,  
Tour ism & Resources 
 
Rob Gel l  
Access Env i ronmenta l  Pty  L td  
 
Dr  Stephen Gray  
Director ,  Ins t i tu te o f  Susta inabi l i ty  
& Innovat ion,  V ic tor ia  Univers i ty  
 
Prof  John Langford  
Director ,  Melbourne Water  
Research Centre  
Univers i ty  of  Melbourne 
 
Marcus Mandie    
CEO Vic tor ian Div is ion 
Australia-Israel Chamber of Commerce 

Bil l  Mi l lard  
Senior  Pol icy  Of f icer  
Of f ice o f  Sc ience and Technology 
Depar tment  o f  Innovat ion 
Indust ry  & Regional  Development  
V ic tor ian Government  
 
Dr Sarah Morgan  
Project  Manager  
Nanotechno logy Vic tor ia  
 
Jane Nial l   
Deputy  Secretary  
Bus iness Development  Div is ion 
Depar tment  o f  Innovat ion 
Indust ry  & Regional  Development  
V ic tor ian Government  
 
Nil i  Shalev 
Is rae l  Trade Commiss ioner  
Aust ra l ian Israe l  Trade Commiss ion 
 
Dr Terry Turney   
Director  
CSIRO Nanotechnology  Centre  
 
Cather ine Wil l iams   
Business Development  Div is ion 
Depar tment  o f  Innovat ion 
Indust ry  & Regional  Development  
V ic tor ian Government  

 
 
 

TTHHEE  SSTTEEEERRIINNGG  CCOOMMMMIITTTTEEEE  
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‘Commerc ia l is ing Nanotechnology in  Water ’  2006 was coord inated by  Global  Access 
Par tners  (GAP) Pty  Ltd  and co-sponsored by the fo l lowing organisat ions:  

 
 

Global  Access Partners (GAP) 
www.globalaccesspar tners .org 

Victor ian Government 
www. i i rd .v ic .gov.au 

Nanotechnology Victor ia  
www.nanovic .com.au 

Qantas Airways 
www.qantas.com 

 
 

In-k ind suppor t  was of fered by:  
 

 
CSIRO Nanotechnology Centre 
www.cs i ro .com 

Melbourne Water  Research Centre,  
Universi ty  of  Melbourne 
www.c ivenv.un imelb.edu.au/ research/cent res/mwrc.html  

Inst i tute of  Sustainabi l i ty & Innovat ion 
Victor ia  Universi ty  -  ht tp : / / research.vu.edu.au/ ISI  

Austral ia- Israel  Chamber of  Commerce 
www.aicc.org.au 

 

PPAARRTTNNEERRSS  &&  SSPPOONNSSOORRSS  
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The GAP Forum on ‘Commerc ia l is ing Nanotechnology in  Water ’  2006 featured two 
guest  speakers  –  Mr  Kei th  B lake ly ,  CEO of  NanoDynamics,  Inc. ,  USA,  and Prof  John 
Langford AM, Di rector  o f  the Melbourne Water  Research Centre ,  Univers i ty  o f  
Melbourne.  
 

Kei th Blakely  is  the CEO of  NanoDynamics ,  Inc. ,  the g lobal  
leader  in  the commerc ia l isat ion of  nanomater ia ls  and 
nanotechnology-enabled components  and systems.  The 
company was formed in  2002 and has a l ready in t roduced 
commerc ia l  products  for  the microe lect ron ics ,  b iomedica l ,  
chemica l ,  semiconductor ,  defense,  and a l ternat ive energy ( fue l  
ce l l )  markets .  NanoDynamics has been featured in  the USA 
Today,  Bus iness Week,  and on CNBC’s Squawk Box and the 
CBS Evening News.  

 
Mr  B lake ly  is  a  ser ia l  ent repreneur ,  
hav ing s tar ted h is  f i rs t  company,  
Advanced Refractory  Technologies ,  
Inc .  (ART),  in  Buf fa lo ,  NY in  1981 
at  the age of  24.  For  the next  
twenty  years ,  he served as ART’s  
Pres ident  and CEO, overseeing i ts  
growth f rom a two person operat ion  
to  over  300 people  wi th  two 
in ternat iona l  jo in t  ventures and 
three domest ic  fac i l i t ies .  Dur ing h is  
tenure,  he estab l ished re la t ionships 
wi th  Genera l  Motors ,  Bekaer t ,  
Mi tsub ish i ,  West inghouse, 
McDermott International, Uni ted  
Defense,  and many others .  The 
company was recognised as a  
wor ldwide leader  in  advanced 
mater ia ls  when i t  was acqui red by  a  
subs id iary  o f  Tyco In ternat ional  in  
June 2001.  
 
 

Fo l lowing the sa le  o f  ART,  Mr  B lake ly  
estab l ished a technology management  
consul t ing organisat ion  – The InVentures 
Group – which has  prov ided technology 
assessments ,  bus iness p lanning,  and 
technology  commerc ia l izat ion to  severa l  
organisat ions,  f rom star t -ups to  mul t i -b i l l ion  
do l lar  f i rms.  The InVentures Group was 
inst rumenta l  in  he lp ing the Univers i ty  o f  
Buf fa lo  estab l ish STOR ( the Of f ice o f  
Sc ience,  Technology,  and Economic 
Outreach)  in  2001 and served as the in ter im 
Di rector  o f  Commerc ia l izat ion.   
 
More recent ly ,  Mr  B lake ly  founded F i rs t  
Wave Technolog ies,  one of  the f i rs t  pr ivate-
sector  companies in  WNY focused on the 
development  and commerc ia l izat ion of  pre-
incubator  technology pro jects .  

 
 
 

 

KKEEYYNNOOTTEE  SSPPEEAAKKEERRSS  
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Mr Blakely served as the President 
and COO of TechSys, Inc., a NASDAQ 
listed company which developed new 
technologies for portable e lectr ic 
power generat ion,  inc luding sol id 
oxide fuel  cel ls,  in col laborat ion with 
NASA’s Jet  Propuls ion Laboratory 
and Adelan Ltd., in Birmingham. He 
also assisted as the President and 
CEO in the commercial  t ransi t ion of  
another nanomater ials company,  AP 
Mater ia ls,  Inc.  

Mr  B lake ly ,  who was e lected a Fel low of  the  
Amer ican Ceramic Soc ie ty  in  2001,  rece ived 
the R&D 100 Award in  1979 and 1985,  was 
NYS Entrepreneur  o f  the Year  in  1995,  has  
served on the boards of  severa l  publ ic  and 
pr ivate organisat ions,  inc lud ing the Buf fa lo-
Niagara In ternat ional  Trade Counci l ,  the 
Western New York Technology Development  
Corporat ion ,  and the Buf fa lo  Economic 
Renaissance Corporat ion.  Kei th  is  a  nat ive  
of  Western New York and a graduate of  
SUNY Buf fa lo .  

 
 
In  November  2003,  John Langford  was appointed a  
Professor ia l  Fe l low at  the Univers i ty  of  Melbourne,  and 
Di rector  o f  the newly  created Melbourne Water  Research 
Centre .  From 1994 to  2003 Professor  Langford was inaugura l  
Execut ive Di rector  o f  the Water  Serv ices Assoc ia t ion of  
Aust ra l ia ,  the peak body of  the  Aust ra l ian urban water  
indust ry .  He was Managing D i rector  o f  the Rura l  Water  
Corporat ion ,  V ic tor ia ’s  s ta te  wide i r r igat ion and rura l  water  
author i ty ,  f rom 1989 to  1994.  John is  Chai rman of  the Murray 
Dar l ing Freshwater  Research Cent re .  He a lso chai rs  the  
Advisory  Board of  the Specia l  Research Centre  a t  Sydney 
Univers i ty  on the Env i ronmenta l  Impact  o f  Coasta l  C i t ies .  

 
Prof  Langford has  extens ive 
exper ience in  water  resource and  
catchment  management ,  urban and 
i r r igat ion water  supply  and in  
managing research.  As Execut ive 
Di rector  o f  the Water  Serv ices 
Assoc ia t ion o f  Aust ra l ia  (WSAA),  
John bui l t  WSAA f rom i ts  
concept ion in to  a  h igh ly  e f fect ive 
indust ry  assoc ia t ion  wi th  28 
members serv ic ing 14.5 mi l l ion 
people in  Aust ra l ia  and New 
Zealand.  Prof  Langford has worked 
for  Melbourne Water ,  the Uni ted  
States Depar tment  o f  Agr icu l ture,  
the Depar tment  o f  Water  Resources  
o f  V i c to r i a  and  t he  Rur a l  Wa t e r  
Cor po r a t i on .  He  has  s e rved  on  the  
Boa rds  o f  Gou lbu rn  M ur ray   Wa te r ,  
 

the Murray-Dar l ing Bas in  Commiss ion,  the 
Land Conservat ion Counci l ,  the Aust ra l ian 
Nat ional  Commit tee on I r r igat ion and 
Dra inage,  the Water  Research Foundat ion,  
the Envi ronment  Counc i l .  He is  a  Church i l l  
Fe l low,  a  Fel low of  the Academy of  
Technolog ica l  Sc iences and Engineer ing,  
and a Fel low of  the Inst i tu t ion of  Engineers,  
Aust ra l ia .  In  October  1999 John was 
awarded the Peter  Hughes Water  Award by 
the Aust ra l ian Water  & Wastewater  
Assoc ia t ion in  recogni t ion of  h is  wor ld  c lass 
cont r ibut ion to  water  a f fa i rs .  He was the 
Munro Orator  for  2000,  and in  2003 was 
awarded a Centenary Medal  by the 
Aust ra l ian Government  for  h is  cont r ibut ion to  
env i ronmenta l  sc ience and technology.  Prof  
Langford was awarded an Order  o f  Aust ra l ia  
in  the 2005 Queens Bi r thday Honours.   



 GAP FORUM ON COMMERCIALISING NANOTECHNOLOGY IN WATER
Melbourne, Australia • 15 & 16 June 2006

Final Report • Page 9 of 43

 
 
 
 

 
 
GAP would l ike to  thank the fo l lowing for  the i r  at tendance at  the Forum: 
 
»  ANT -  Appl ied Nano 

Technolog ies 
»  Aqua Diagnost ic  
»  Austra l ia- Israe l  Chamber  

o f  Commerce 
»  Centra l  H igh lands Water  
»  Centre for  Membrane Sc ience 

& Technology,  UNSW  
»  Copa Water  ( former ly  CDS 

Technolog ies)   
»  CRC for  MicroTechnology 

(Smal l  Technolog ies Cluster  
Access Programme) 

»  CSIRO Manufactur ing & 
In f rast ructure Technology 

»  Deakin Univers i ty  
»  Depar tment  o f  Indust ry ,  

Tour ism & Resources,  
Aust ra l ian Government  

»  Depar tment  o f  Innovat ion,  
Indust ry  & Regional  
Development ,  Government  
o f  V ic tor ia  

»  Depar tment  o f  Susta inabi l i ty  
& Env i ronment ,  Government  
o f  V ic tor ia  

»  Depar tment  o f  the Env i ronment  & 
Her i tage,  Aust ra l ian Government  

»  GBS Venture Par tners  
»  GE Inf rast ructure,  Water  & 

Process Technology 
»  Gipps land Regional  Water  

Moni tor ing Par tnersh ip  
»  Grampians Wimmera 

Mal lee Water  
 

»  Huntsman Chemica ls  
»  Hydrocon Aust ra las ia  
»  ICGS 
»  In format ion Ci ty  Austra l ia  
»  Invetech 
»  Macquar ie  Univers i ty  
»  Melbourne Water  
»  NanoDynamics,  Inc .  
»  Nanotechno logy Vic tor ia  
»  Off ice of  Sc ience and Technology,  

Depar tment  o f  Innovat ion,  Indust ry  & 
Regional  Development  

»  Off ice o f  the Deputy  Secretary-  Bus iness 
Development ,  Depar tment  o f  Innovat ion,  
Indust ry  & Regional  Development  

»  Off ice o f  the Min is ter  for  State & 
Regional  Development ,  State  o f  V ic tor ia  

»  Pal l  Corporat ion  
»  Technica l  St ra tegy Adv isors  
»  RMIT Appl ied Sc iences 
»  SKM Consul t ing   
»  South East  Water  L imi ted 
»  State o f  V ic tor ia  
»  Sydney Grammar School  
»  TCG Group 
»  Univers i ty  of  Melbourne 
»  Univers i ty  of  Technology Sydney 
»  Victor ia  Univers i ty  
»  Victor ian Water  Indust ry  Assoc ia t ion 
»  Viva Vlu  Pty L td  
»  Wave Energy Desal inat ion Pty  Ltd  

(Energetech)  
»  Yarra Val ley  Water  

 

PPAARRTTIICCIIPPAATTIINNGG  OORRGGAANNIISSAATTIIOONNSS  
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Keynote Address by The Hon. John Brumby MP,  
Minister for State & Regional Development,   

Minister for Innovation, Treasurer of Victoria,  
 
  
John Brumby  welcomed Forum 
par t ic ipants  and keynote  
speakers and noted the  success  
of  the GAP Congress on 
Knowledge Capi ta l  o f  November  
2005.  
 
 He acknowledged that  water  
supply  is  a  major  g lobal  issue.  A 
b i l l ion people,  a  s ix th  o f  the 
wor ld 's  populat ion,  lack access 
to  c lean water  and 10 mi l l ion  
people,  inc lud ing 2  mi l l ion 
ch i ldren,  d ie  every  year  f rom 
ta in ted suppl ies .  The demand 
for  c lean water  for  domest ic ,  
agr icu l tura l  and indus t r ia l  use 
wi l l  increase as g lobal isat ion 
enables economic growth in  
develop ing count r ies .     
 
 Two of  V ic tor ia 's  key indust r ies ,  
agr ibus iness and manufactur ing,  
depend on cons is tent  suppl ies  
o f  c lean water .  V ic tor ia 's  largest  
expor t ,  processed da i ry  
products ,  is  a  major  consumer.  
Qual i ty  o f  l i fe  and a re la t ive ly  
c lean env i ronment  are major  
assets  o f  Melbourne,  V ic tor ia  
and Aust ra l ia  and the i r  
s tandards must  be mainta ined.    

 Victoria is emerging from severe drought, its 
river systems have been degraded in the past 
and significant changes in water management 
must be made for the future through demand 
management, research and development and 
investment in environmental technologies. 
These will  become a leading international 
growth market, particularly for developing 
nations in the Asia/Pacific region. The OECD 
predict that the global market for environmental 
goods and services will increase from $430 
bil l ion in 2000 to $770 bil l ion by 2010.   
 
 Victoria's approach focuses on managing 
demand and pricing, changing attitudes, 
uti l ising market forces and improving 
infrastructure. Targets include improving the 
efficiency of irrigation systems by 25% by 2020, 
increasing Melbourne's water savings by 15% 
by 2010 and 30% by 2020 and boosting 
environmental f lows to the region's rivers, 
including an extra 20 bil l ion litres for the Yarra.   
 
 'Our Water Our Future',  the state water pol icy 
released in 2004, aims to secure water 
suppl ies for homes, businesses, r ivers, farms 
and the environment for the next 50 years. I t  
sets out 110 init iat ives and is already showing 
results, part icular ly in demand management,  
with Victor ians now using 20% less water than 
in the late 1990's per  capi ta and hal f  the 
1980's amount.    

RREEPPOORRTT  OOFF  TTHHEE  FFOORRUUMM  PPRROOCCEEEEDDIINNGGSS  
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 The 'Pathway to  Susta inabi l i ty '  
Program has he lped 
Melbourne’s  top 200 bus inesses  
reduce the i r  consumpt ion by 
12% through water  aud i t  sav ing 
p lans and ef f ic iency measures,  
and wi l l  be  extended to  the top  
1,000 water  us ing bus inesses  
over  the next  three years .  
 
 The State Government  is  
re forming water  markets  and 
pr ic ing to  he lp  move water  f rom 
low to  h igh va lue uses.   
Agreement  has been reached 
wi th  New South Wales to  t rade 
water  across s ta te  borders .  
V ic tor ia  and New South Wales 
are ta lk ing to  South Aust ra l ia  
about  creat ing common t rad ing 
systems between a l l  three 
s ta tes.  
 
 V ic tor ia  is  invest ing over  a  
b i l l ion do l lars  in  water  
in f rast ructure,  w i th  the 
Wimmera/Murray p ipe l ine the  
largest  o f  these schemes.   
Because o f  evaporat ion and 
leakage,  100 mega l i t res of  
water  enter ing an open system 
produces only  10 at  i ts  end,  so  
p ip ing a  prev ious ly  open 
channel  system saves 90 mega 
l i t res  a  year .    
  
The Ei ldon Dam has been 
completed and channel  
automat ion is  proceeding in  the  
Goulburn  and Gipps land 
reg ions.   The 2006/2007 State 
budget  inc ludes $30 mi l l ion for  
a  new p ipe l ine to  secure  
Bendigo 's  water  suppl ies  and 
$50 mi l l ion for  Gipps land 
factor ies .   

 Mr  Brumby emphasised h is  ro le  as Min is ter  
for  Innovat ion,  out l in ing the  s ta te 's  
innovat ion agenda for  which over  a  b i l l ion  
do l lars  has been earmarked,  inc lud ing 
funding for  a  new range of  water  technology  
pro jects .  These inc lude the Urban Water  
Conservat ion Demonstra t ion and Research 
Fac i l i ty ,  which researches water  qual i ty  and 
i ts  safe use in  households,  bus iness and 
agr icu l ture.  The Susta inable  Aquacul ture 
Systems Pro ject  researches water  
rec i rcu la t ion systems and susta inable  
aquacul ture  whi le  a  s imi lar  programme 
targets  indust r ies  us ing large quant i t ies  o f  
water .    
 
Regional  economic benef i ts  can be gained 
through smarter  i r r igat ion pro jects .  Wire less 
technology can increase the water  e f f ic iency 
of  the da i ry  and v i t icu l tura l  indust r ies  as,  for  
example,  computer  technology can measure,  
to  the nearest  drop,  how much water  goes  
in to  a  s ing le  apple t ree.   
 
At  present  on ly  10% of  a  t ree 's  crop can be 
so ld  as premium expor t  qual i ty  a t  $4 a k i lo ,  
w i th  the remain ing 90% going for  pu lp  and 
ju ice at  40 cents  a  k i lo ,  but  prec ise water ing  
reg imes can boost  the premium crop to  50% 
of  the whole.  Bet ter  technology and 
appl icat ions  not  on ly  save water ,  but  can 
great ly  increase prof i tab i l i ty .    
 
 The Aust ra las ian Indust ry  Research Centre  
is  develop ing c leaner  product ion 
technolog ies.  The Fac i l i ty  for  Storm water  
B io f i l ter  Technologies  wi l l  des ign and 
demonstra te  second generat ion b io f i l ters  for  
ra inwater  t reatment  in  d i f ferent  
env i ronments ,  such as res ident ia l  es ta tes,  
roads ides and water  supply  catchments .  

 
 Nanotechno logy is  an emerg ing technology  
of fer ing rad ica l  new funct ional i ty ,  reduced 
cost  and s ize and improved ef f ic ienc ies and 
re l iab i l i ty .    
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By 2015,  the va lue of  nanotech-
re la ted products  may approach 
$1.5 t r i l l ion in  sectors  ranging 
f rom b io tech,  pre-process ing 
and energy,  advanced 
manufactur ing,  const ruct ion,  to 
energy and the env i ronment .   I t  
wi l l  produce huge environmental  
benef i ts  in  terms of  water  
management  and t reatment  by 
improv ing f i l te r ing,  decontami-
nat ion,  desal inat ion,  conser-
vat ion,  recyc l ing,  analys is  and 
moni tor ing  and sewerage 
systems.  
 
 V ic tor ia  has prov ided hundreds  
of  mi l l ions of  do l lars  to  suppor t  
nanotechnology in i t ia t ives in  
un ivers i t ies  and indust ry ,  
inc lud ing the Vic tor ian Centre  
for  Advanced Mater ia l  
Manufacture and the smal ler  
sca le  technology c lusters .  The 
Aust ra l ian Smal l  Technolog ies  
Al l iance is  the foca l  po in t  for  
network ing and co l laborat ion  
between V ic tor ia 's  nanotech,  
micro technology,  b io technology  
and ICT indust r ies .  

 Nanotechno logy Vic tor ia  is  leading the dr ive ,  
i ts  par tners  inc lud ing un ivers i t ies  such as 
Deakin ,  Monash,  Melbourne,  RMIT,  
Swinburne and CSIRO.   NanoVic  is  wel l  
advanced on in i t ia t ives wi th  s ign i f icant  
env i ronmenta l  appl icat ions,  inc lud ing tests  
for  t race meta ls  and other  contaminants  and 
a Biosensor  for  the analys is  o f  phosphate  
and n i t ra tes.  
  
V ic tor ia  is  commit ted to  becoming a cent re 
of  excel lence in  nanotechnology  and has 
hosted and sponsored major  indus t ry  events 
such as the Second Nat ional  Nanotechnology  
Conference in  September  2005 and the 12 t h  
In ternat ional  Commerc ia l isat ion of  
Micronanosystems Conference in  September  
2007,  the leading in ternat ional  conference 
on micro/nano technology commerc ia l isat ion 
and educat ion.   

 
 In  c los ing,  Mr  Brumby re i terated h is  suppor t  
for  the GAP Forum, acknowledged the 
suppor t  o f  the Nat ional  Nanotechno logy Task  
Force in  c reat ing the  event  and wished 
par t ic ipants  wel l  in  the i r  future endeavours.    
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“The Role of Nanotechnology in  
Addressing Critical Global Issues” 

Presentation by Mr Keith Blakely 
CEO, NanoDynamics, Inc.,  USA 

 
 
 Keith Blakely  out l ined 
nanotechnology 's  potent ia l  to  
address cr i t ica l  issues such as 
water  and energy  supply .  
Denying i t  was mere ly  a  buzz  
word or  a  fad,  he argued that  
technica l  progress over  the las t  
century  has been dr iven by  
advances in  mater ia l  sc ience 
and our  ab i l i ty  to  t rans la te  these 
in to  commerc ia l  produc ts ,  such 
as t ranspor ta t ion and the 
automot ive and aerospace 
indust r ies .    
 
 Medic ine has seen s imi lar  
advances,  wi th  the d iscovery  
and development  o f  rad ioact ive  
isotopes,  the ab i l i ty  to  
synthes ize complex organic  and 
inorganic  mater ia ls ,  ant ib io t ics ,  
imaging techniques and 
implantab le  machines.    
 
 No area has seen more 
in terdependency between 
mater ia l  sc ience and i ts  
progress than e lect ron ics and 
comput ing.  Semiconductor  
fabr icat ion and in tegrated c i rcu i t  
product ion have revo lut ion ised 
our  computat ional ,  model l ing  
and pred ic t ive capabi l i t ies  
a l lowing the  des ign,  engineer ing  
and manipula t ion of  chemica l  
and manufactur ing processes to 
create t rue 'des igner '  mater ia ls .    
 

 Nanotechno logy is  the cu lminat ion of  th is  
evo lu t ion of  in terdependency between 
comput ing  and manufactur ing capabi l i ty ,  
a l lowing us to  both ident i fy  the prob lems 
fac ing our  p lanet  and create new too ls  to 
reso lve them.  
 
Mr  B lakely  sa id ,  he had founded 
NanoDynamics  in  2002,  wi th  the catchphrase 
“ the power  o f  nanotechnology” ,  to  focus on 
i ts  commerc ia l  appl icat ion in  key  sectors 
such as energy,  the env i ronment ,  l i fe 
sc iences and e lect ron ics .  I t  is  not  a  
technology  push company,  which would  
develop new mater ia ls  f i rs t  and then at tempt  
to  f ind appl icat ions,  but  ra ther  a  market  pu l l  
organisat ion ,  which f i rs t  ta lks  to  companies  
and then seeks to  address the i r  needs.  

 
 The company has three fac i l i t ies  in  the 
Uni ted States:  Columbus Ohio,  Buf fa lo  New 
York,  and Pi t tsburgh Pennsy lvania .   
Columbus focuses on water  and membrane 
technology  and advanced ceramics.   
P i t tsburgh under takes l i fe  sc iences research 
and product  test ing whi le  the major i ty  o f  
research and manufactur ing is  done in  
Buf fa lo .  

 
NanoDynamics  is  a  ver t ica l ly  in tegrated 
company.  Research and development ,  
technology  demonst ra t ions and feas ib i l i ty  
pro jects  lead to  the synthes is ing of  new 
mater ia ls ,  the manufacture of  components  
and the des ign,  fabr icat ion and assembly  o f  
f ina l  products .   
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The company a ims to  ext ract  
va lue at  every  leve l .  When a  
novel  mater ia l  w i th  very  broad 
appl icat ions  is  developed,  i t  is  
l icensed to  par tners  around the 
wor ld  to  develop i ts  fu l l  range of  
poss ib i l i t ies .    
  
NanoDynamics current ly  has two 
very  d i f ferent  products  in  the  
marketp lace.  One is  the NDMX 
gol f  ba l l ,  which min imises 
hook ing and s l ic ing by reduc ing 
s ide sp in  thanks to  i t s  ho l low 
meta l  core.  I ts  ho l low meta l  
core cannot  be const ructed f rom 
convent iona l  mater ia ls  because 
s tandard s tee l  or  t i tan ium 
deforms upon impact  by  the go l f  
c lub of f  the tee.  Mere ly  
th ickening the wal l  t ransgresses  
the ba l l ' s  lega l  weight  l imi t ,  but  
reduc ing the s ize of  the meta l 's  
gra in  improves i ts  s t rength 
wi thout  adding to  i ts  weight .    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The second product  is  the Revolut ion-50 
so l id  ox ide fue l  ce l l ,  which ef f ic ient ly  
generates e lect r ic i ty  f rom hydrocarbons,  
produc ing only  carbon d iox ide and water  as 
waste.  Nanomater ia ls  throughout  i ts  ent i re  
arch i tec ture a l low i t  to  meet  i ts  per formance 
metr ics .  I t  employs a 50 nanometre coat ing  
on a porous  ceramic subst ra te ,  forming a f la t  
layer  br idg ing the openings between much 
larger  par t ic les,  and uses carbon nanot ives  
wi th  a  range of  f i l t ra t ion and hydrogen 
s torage appl icat ions.  

 
Return ing to  the premise that  the two major  
chal lenges fac ing the p lanet  are energy and 
water ,  Mr  B lake ly  re la ted exper t  p red ic t ions  
that  g lobal  o i l  consumpt ion wi l l  increase by 
150 mi l l ion  barre ls  a  day by 2050.  Energy 
has to  become af fordable and renewable to  
avo id  the  po l i t ica l  and soc ia l  prob lems 
caused by non-renewable sources today.     
  
Water  poses a s imi lar  cha l lenge.  The wor ld 's  
populat ion,  l iv ing  s tandards and food 
product ion  are increas ing,  pu t t ing huge 
s t resses on water  resources.   China has 20% 
of  the wor ld ’s  populat ion,  but  on ly  7% of  the 
wor ld ’s  water .  These imbalances do not  bode  
wel l  on the geopol i t ica l  scene wi thout  new 
so lu t ions to  these prob lems.    

   R
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 One answer  is  water  f i l t rat ion .   
Nanoporous  f i l ters  and low 
pressure membrane 
technolog ies that  reduce energy  
requi rements  make the 
economics  of  desal inat ion  
much more tenable  for  broad 
sca le  appl icat ion,  as do other  
potent ia l  technolog ies such as  
nanomagnet ics .    
 
 Monitor ing  by  nanosensors that  
detect  both qual i ty  and quant i ty  
o f  water  f lows a l lows bet ter  
management ,  whi le ground 
based remediat ion  o f  
contaminated water  has been 
under taken in  the USA and 
e lsewhere.   Nanomater ia ls  can 
be des igned to  capture ion 
spec i f ic  contaminants  in  water ,  
a l lowing so i ls  to  recover  and 
ground water  to  be used more 
ef fec t ive ly .  
 
 Af fordable nanoenabled 
fer t i l isers  are be ing developed 
to  prov ide more ef f ic ient  re lease 
of  so i l  nut r ients  whi le  reduc ing 
water ing requi rements .    
 
 So l id  s ta te  thermoelectr ics  w i l l  
great ly  reduce the large amount  
o f  water  used for  cool ing  
machinery .  They can be used 
for  re f r igerat ion or  to  conver t  
excess waste heat  back to  
e lect r ic i ty  and,  as the ef f ic iency 
of  thermoelect r ics  is  d ic ta ted by  
the s ize of  the par t ic les ,  the 
ab i l i ty  to  mainta in  nanosized 
core shel l  mater ia ls  has led to  
s ign i f icant  increases in  
thermoelect r ic  e f f ic iency.  
 

 New coat ings  have  been in t roduced in  the  
g lass  indus t ry .  PPG are  produc ing a  se l f -
c lean ing  g lass  tha t  re l ies  upon 
photoca ta ly t i c  t i t an ium d iox ide .  There  are  
many ways  to  u t i l i se  the  photocata lyt ic  and  
anomycrobia l  ac t iv i t i es  o f  
nanopar t i cu lants .  One be ing pursued i s  the  
reduc t ion  o f  b io f i lm in  f i l t e rs  in  was te  wate r  
t rea tment  p lan ts  wh ich  both  improves  the  
e f f i c iency  o f  f i l t ra t ion  and reduces  downt ime 
in  ma in tenance cyc les .  Domest i c  dry  
laundr ies  a re  be ing deve loped and fu ture  
wash ing mach ines  w i l l  comb ine heat ,  l i gh t  
and photocata ly t i c  p rocesses  to  take care  o f  
o rgan ic  d i r t  contaminants  ra ther  than use 
water .  

  
Structura l  innovat ions  i nc lude  the new 
f ie ld  o f  nanocements ,  wh ich  have  improved  
mechan ica l  p roper t ies ,  cu t  se t t ing  or  cur ing  
t imes  and use less  power  and water  in  the i r  
manufac ture  and dep loyment .  Improved  
compos i tes  a l low more e f f i c ien t  w ind and  
wave power  genera t ion  and a re  be ing  
exp lored by  majo r  energy  compan ies  l i ke  
ADD and Genera l  E lec t r i c .    
 
 An issue wi th membrane technology is  that ,  
as pore sizes are reduced to f i l ter  out  
containments as smal l  as viruses, i t  becomes 
di f f icul t  to mainta in an adequate f low. High 
throughput membranes ,  50 nanometres 
th ick,  can have pores as smal l  as 2 
nanometres,  al lowing only water molecules 
through.  These require t remendous 
mechanical  support  and a completely 
cont inuous thin f i lm coat ing on top.  
 
Such a membrane was developed at  Ohio  
State Univers i ty  and can,  in  theory,  process 
100 t imes more water  than convent ional  
membranes of  s imi lar  pore s ize.  Dramat ic  
improvements in  throughput  br ing  dramat ic  
economic improvements .  
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Nanotechnology has the abil ity to 
revolutionise purification, 
desalination and a number of 
other challenges, but several 
factors hold back its widespread 
application.   There is a lack of 
integration from materials to 
components and devices to 
systems. The industry is 
comprised of small companies 
working on one project, e.g. the 
synthesis of a new material, 
fabricating a component or the 
design of a device or system, but 
few companies can offer the 'total 
solutions' customers demand.   
  
There remains a lack of 
incentives to deploy these new 
technologies and materials into 
the marketplace. End users want 
to minimise their costs and using 
more water is cheaper than buying 
technology to minimise its use. 
There is no incentive for 
businesses to research, 
manufacture and market water 
efficient technology if there is no 
demand for it. Even the recent 
increases in oil prices, which have 
seen gasoline increase in the USA 
from $1.25 to $3.50 a gallon in a 
year, have not proved sufficient to 
motivate the US government to 
invest heavily in alternative 
energy sources.   

 
 
 
 
 
 
 
 
 
 
 The lack of standardisation  is  another  
important factor.  Consumers expect electr ica l  
goods to be compat ible,  and manufacturers of  
electronics understand that chip archi tecture 
has to operate with a vast array of  end-use 
appl icat ions so the fabr icat ion, design and 
nomenclature used in these sectors is  
standardised.  
  
 Nanotech is a very new industry so such 
standards are st i l l  to evolve. The lack of 
accepted definit ions and nomenclature, 
standards for testing and design and health 
and safety parameters wil l  stymie the economic 
case for and acceptance of new products and 
technologies, though these issues are start ing 
to be addressed in the USA. 
 
 The annual  market for  f resh water is worth 
$300 bi l l ion and is growing at double d ig i t  
rates.  The f inancial  markets see water as ' the 
next oi l '  and are provid ing capita l  to 
companies with concepts or products that 
address i ts  avai labi l i ty ,  product ion and 
pur i f icat ion.  The current  focus on energy has 
in turn increased interest  in water,  wi th 
'Google'  searches on the topic increasing 
signi f icant ly  over the last  two years.   Four of  
the top ten ci t ies where ' f resh water '  searches 
were undertaken were Austral ian.  
Mul t inat ionals,  such as General  Electr ic  and 
Dupont,  are declar ing their  interest and 
acquir ing water companies,  whi le the US 
venture capi tal  community has stepped up i ts  
funding of  f i l t rat ion and desal inat ion 
technology start-ups.   
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 The need is  g lobal  and there  
wi l l  be numerous n iche 
oppor tun i t ies ,  boding wel l  for  
fu ture access to  cap i ta l .  I f  
venture capi ta l is ts  fe l t  on ly  
companies the s ize of  Genera l  
E lect r ic  cou ld  succeed in  th is  
bus iness,  they would  not  be  
prov id ing capi ta l  to  the 
innovators .  
 

 In  conc lus ion Mr Blake ly  accepted the 
d i f f icu l ty  o f  pr ior i t is ing water  issues,  due to 
the very  d i f ferent  nature  of  loca l  needs around 
the wor ld ,  but  asser ted that  nanotechnolog ica l  
so lu t ions to  water  and energy issues could be 
developed.  The hurd les to  be crossed are  
economic and po l i t ica l ,  ra ther  than technica l ,  
in  nature.  

 
 

 
Major  Opportuni t ies for  Nanotechnology 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
•  Water f i l t rat ion 

–  Nanoporous  f i l ter  and membrane mater ia ls  
 

•  Desalination 
–  Low pressure membrane technolog ies 

 
•  Monitoring 

–  Sensors for  qual i ty  and quant i ty  o f  water  resources 
 

•  Remediat ion 
–  Contaminant  spec i f ic  t reatments  to recover  so i ls  

 

•  Ferti l izers 
–  Time re lease and greater  e f f icacy to  reduce water ing 

requi rements  
 

•  Thermoelectrics 
–  Dramat ic  reduct ion in  cool ing water  needs 
 

•  Antimicrobials & photocatalysts 
–  Biof i lm reduct ion in  f i l te rs ;  dry  laundry processes;  “a lways 

c lean”  sur faces 
 

•  Structural  
–  Nanocements us ing less water ;  improved composi tes for  

wind turb ine b lades 
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“Water Management & Nanotechnology” 
Presentation by Prof John Langford AM 

Director,  Melbourne Water Research Centre 
University of Melbourne 

 
 
 Prof John Langford  explained 
the role of  the Melbourne Water  
Research Centre as a hub to 
connect ski l ls  and f inance, rather  
than a plat form for  or iginal  
research.    His speech laid out  
many areas in which 
nanotechnology could improve 
water t reatment and supply.  
 
 He noted that water f low into 
Perth 's reservoirs has halved in 
the 30 years since 1975, 
compared to the previous 70.  
Rainfa l l  has decl ined 15% in that  
t ime, as i t  has in the Sahara.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The t ime sca les requi re  that  act ion be taken 
to  secure water  suppl ies  before i t  can be 
proven that  c l imate has permanent ly  sh i f ted,  
but  CO2 concentra t ions in  ice cores taken in  
Vostok,  a  Russ ian Antarc t ic  Base,  
demonst ra te  that  c l imate does  indeed 
change.    

 
 A l f red Deakin ,  Aust ra l ia 's  second Pr ime 
Min is ter ,  was quoted as say ing  ' i t ’ s  not  the 
quant i ty  o f  water  that  determines the  
reso lve,  i t ’s  the quant i ty  o f  inte l l igence 
suppl ied ' .  Prof  Langford sa id ,  th is  
observat ion  s t i l l  app l ied today,  and argued 
that  Aust ra l ia  should  invest  in  in te l l igence,  
ra ther  than vast  canals  in  the far  nor th .   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Yearly Streamflow for Major Surface Water Sources
Perth Water Supply System
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Perth has spent approximately a 
bil l ion dollars in response to the 
water issue and is currently 
building a large desal inat ion plant.  
Although the 9 year drought in 
Melbourne is off ic ial ly at an end, 
measures must be taken for the 
future by investing in intel l igence.  
This is the opportunity for 
Nanotechnology. 
 
 Water and energy  are inextr icably 
l inked, and water ut i l i t ies are often 
the largest consumers of energy in 
a state. Water is intr insical ly heavy 
and therefore costly to transport or 
pump through f i l ter membranes.   
 
Reducing evaporation  from 
surface water bodies would save 
vast volumes of water. Lake 
McCurran, off  the Hume Highway in 
Victor ia, is being decommissioned 
because 44,000 mil l ion l i tres of 
water currently evaporates from it .  
Reducing that evaporation is the 
most eff ic ient way of improving 
f lows in the r iver. The August 2004 
issue of 'The New Scient ist ' ,  in an 
editorial enti t led 'Running on 
Empty',  argues that water lost to 
evaporation is genuinely lost to the 
system, whereas water lost in 
seepage is often used by other 
people.  

  
An experimental monolayer was 
developed in Mansfield in the 
1960s to cover water bodies and 
reduce evaporation, but wind and 
waves reduced i t  to a waxy residue 
on the down side of the reservoir.  A 
solut ion to this problem remains in 
the realm of future speculat ion. 

  

A  more accura te  means  o f  measurement  
than e las t i c  s ided  buckets  m ight  be  
t rans format iona l ,  though a  low cos t  method 
o f  ca lcu la t ing  ground water  f l ows  de l i vered  
to  i r r iga to rs  m ight  des t roy  the  economic  
case fo r  Aus t ra l ia ' s  r i ce  g rowing  indus t ry .    
  
The adopt ion  o f  domest i c  wa ter  meters  has  
been shown to  cu t  consumpt ion  by  25%.    
  
Cer ta in  s t ra ins  o f  Aus t ra l ian  a lgae  produce  
ex t reme ly  hazardous  tox ins  and a  method o f  
de tec t ing  these tox ins  ear l y ,  a l low ing p re-
empt ive  ac t ion  befo re  a  fu l l  sca le  b loom,  
wou ld  be  usefu l .   
 
 The concept  o f  vi r tual  water  i s  impor tant .   
A  c i t y  impor ts  ten  t imes  i t s  phys ica l  wate r  
supp ly  embod ied in  i t s  food.  Every  cup o f  
co f fee  requ i res  e leven hundred  cups  o f  
water  to  produce  i t .  A  250 gram s teak  uses  
9 ,000 l i t res  o f  wa te r .  Any  measures  taken to  
improve the  e f f i c iency  o f  water  use in  tha t  
cha in  o f  p roduc t ion  wou ld  have an impor tant  
impac t ,  f rom i r r iga t ion ,  to  c lean ing,  
p reservat ion ,  t ranspor t  and hand ing.    
 
 77% of  water  harves ted in  V ic tor ia  i s  used  
for  i r r i ga t ion ,  Melbourne consumes jus t  8%.  
Prec ise  i r r igat ion  us ing  w i re less  sensor  
and cont ro l  techno logy  cou ld  both  cu t  wate r  
use  and  opt im ise  p roduc t ion .  Cur rent  
methods to  ca lcu la te  the  c rop 's  s ta tus ,  be  i t  
the  s tomata l  open ings  in  the  leaves ,  the  
movement  o f  sugars  and  f lavour ing  
compounds  th roughout  the  p lant  o r  
cav i ta t ion  or  tempera ture ,  a re  re la t i ve ly  
pr im i t i ve ,  requ i r ing  sensors  g lued to  the  
leaves .   
 
Wi re less  sys tem of  con t ro l  wou ld  be a  
s ign i f i cant  s tep fo rward  as  the  goa l  o f  
p roduc ing premium qua l i t y  c rops  requ i res  
each p lant  to  be t rea ted  ind iv idual ly .  
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 Global  warming  may produce 
per iods of  very  h igh 
temperatures,  severe ly  
damaging our  product ive 
v ineyards.  Spray ing kaol in ,  a  
whi te  c lay  minera l ,  onto 
grapev ines  can lower  the i r  
temperature and fu ture 
nanotechnology may fu l f i l  a  
s imi lar  purpose whi le  reduc ing 
the need for  harmfu l  fungic ides  
and herb ic ides.  
 
 Publ ic  heal th  is  the pr ime 
purpose of  water  supply  and 
sani ta t ion systems.  I t  is  
obv ious ly  v i ta l  to  separate 
dr ink ing water  and ef f luent  
waste.  Nanotechnology can 
target  spec i f ic  pathogens,  in  
par t icu lar  cysts  and oocysts  
such as cryptospor id ium.  Thei r  
hard shel ls  protect  them f rom 
d is in fectants  and a technology  
to  weaken those shel ls  would  
render  them vu lnerab le .    
 
Viruses  are  another  target  whi le  
the develop ing wor ld  needs 
s imple 'bucket  chemist ry '  to 
deal  wi th  i ts  prob lems.    
 
 The water  indust ry  needs to  
emulate the food industry  in  
adopt ing hazard ana lys is  a t  
c r i t ica l  cont ro l  po in ts  ins tead of  
t ry ing to  measure every  poss ib le  
pathogen.   
 
The safety  o f  pasteur ised mi lk  is  
measured by i ts  exposure to  
temperature and s imi la r ly  water  
needs a sys tem which measures 
the operat ions which inact ivate 
the pathogens,  ra ther  than the 
pathogens themselves.   

Checks on microb io log ica l  quant i ty  take 24 
hours  to  produce resu l ts ,  by  which t ime i t  is  
too la te  to  s top an in fec t ion.  Measurement  o f  
protect ion in  rea l  t ime a l lows pre-empt ive 
remedia l  s teps to  be made,  and warn ing can 
be g iven before anyone is  in fected.    
 
 Current  par t ic le  counters  are a b lunt  
ins t rument  and nanotech has a ro le  to  p lay  
in  improv ing moni tor ing per formance,  as i t  
has in  improv ing the ef f ic iency of  commerc ia l  
water  t reatment  processes in  f loccu la t ion,  
f i l t rat ion and d is in fect ion.  

 
 The energy used by South Aust ra l ia 's  
sewerage  system has doubled in  f ive years  
in  meet ing improved env i ronmenta l  
s tandards on the d ischarge and recyc l ing of  
sewerage.  Nanotechno logy could cut  energy  
costs  as wel l  as  improve ef f ic iency.  
Sewerage farms accumulate  heavy meta ls  
and PCPs and the ab i l i ty  to  remove or  
inact ivate  them would be s ign i f icant .  
Werr ibee,  Melbourne Water 's  sewerage farm,  
the second o ldest  in  the wor ld ,  has a large 
and unwelcome stockpi le  o f  contaminated 
b ioso l ids  accumulated over  the last  100 
years .    

 
 Water ef f ic iency needs to be improved in 
washing machines,  to i lets and dish washers.   
A Melbourne company cal led Ecowash c laim 
they can wash cars without using water,  and 
nanotechnology in surface coat ings might f ind 
a use on automobi les .  Most  domest ic  water  
i s  used by  taps  and to i le ts  and  any th ing  
wh ich  improves  the i r  e f f i c iency  makes  a  
majo r  d i f fe rence in  sav ing water  and  
energy .    

 
 Austra l ia 's  water  supply  i s  uncer ta in  
because i t s  c l imate  i s  unpred ic tab le .  The  
var ia t ion  in  Ch ina 's  Yangtze  between the  
max imum and min imum recorded f low over  a  
year  i s  about  two.    
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The River  Murray is  15 to  1 ,  the 
Dar l ing River 's  ra t io  is  near ly  
5 ,000 to  1 .  The ocean is  
therefore a much more s tab le  
and inexhaust ib le  water  supply  
i f  low energy desal ina t ion can 
become a rea l i ty ,  l inked to  
renewable energy.    
  
Grey water  is  the other  
untapped source.   I f  i t  can be 
t reated over  ' the magic  
k i lometre '  then people w i l l  
accept  i t .  Winperk  in  Namib ia  
and Singapore are under tak ing 
such schemes.    

Aust ra l ia 's  coasta l  c i t ies  make i t  hard to  
ach ieve the 'magic  k i lometre '  but  the publ ic  
need to  be educated as to  i ts  safety  and 
reassured that  endocr ine  d isruptors ,  
hormones,  pharmaceut ica ls  and other  
contaminants  are removed down to  nano 
quant i t ies .    
 
 These are  a l l  areas where aggress ive  
improvements in  technology could  produce 
rad ica l  t ransformat ions in  the water  prob lems 
we face,  sa id  Prof  Langford in  conc lus ion.  
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Atmospheric CO2  and Deuterium Temperature Anomalies 
in the Past 420,000 Years (Vostok Ice Core Data)
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Day One – Roundtable Discussions 

 
 
 
 The d iscuss ion focussed on 
f ind ing commerc ia l  nanotech 
so lu t ions to  water  prob lems.  
Speakers emphasised the need 
for  a  ho l is t ic  approach.  They 
encouraged par t ic ipat ion f rom 
a l l  in terested par t ies  in  ra is ing 
awareness in  Government  and 
the water  indust ry  regard ing 
Nanotechno logy 's  poss ib i l i t ies .   
The GAP Consul ta t ive 
Commit tee could p lay an 
impor tant  ro le  in  br ing ing key  
p layers  together  to  dr ive the 
process forward.  
 
 Speakers d iscussed water  use 
by the minera l  ext ract ion 
indust ry .  Min ing uses huge 
quant i t ies ,  but  i ts  major  loss is  
through evaporat ion.  I f  
nanotechnology could  reduce 
the need for  water  cool ing,  
impor tant  sav ings could be 
made.   Desal inat ion is  c lose to  
be ing an economic propos i t ion  
for  use in  min ing appl icat ions on 
the West  Coast  o f  Aust ra l ia .    
 
 Fur ther  benef i ts  cou ld  accrue 
f rom des ign ing out  
env i ronmenta l ly  damaging 
indust r ia l  processes,  ra ther  than 
mere ly  a t tempt ing to  remedy or  
amel iorate  the i r  damaging 
impact  a f ter  the fact .  Educat ion  
through schools ,  un ivers i ty  and 
publ ic  te lev is ion would  he lp  set  
th is  process in  mot ion for  fu ture 
generat ions .    

 The hope that  nanotechnology would  
develop at  the same rate as power  and so lar  
ce l l  technology have in  the last  decade was 
expressed.  I t  was noted that  modern 
consumers wi l l  bau lk  a t  jumping out  o f  a  co ld  
shower  in  darkness to  save energy.  Bet ter  
technology must  produce the des i red ef fects  
wi thout  imposing on people 's  l i fes ty les.      
 
 I t  was agreed that  in tegrat ion and 
communicat ion between d i f ferent  
s takeholders  and economic and regulatory  
incent ives were requi red to  dr ive innovat ion.    
 
 The need to  take factors  beyond the pure ly  
economic was ra ised,  w i th  the market  see ing 
a complex in terp lay between a large number  
o f  s takeholders  and issues.  

 
 Peter  Fr i tz  s t ressed the impor tance of  
exper ts  work ing together  to  meet  shared 
ob ject ives.     

 
 Keith Blakely said,  his company had 
targeted energy as a market opportuni ty,  but  
stressed that  products can be developed with 
a wide range of spin-of f  appl icat ions. For  
example, acryl ics can improve everything,  
f rom f loor cover ings to nai l  pol ish.    
 
 I f  new appl icat ions,  technolog ies and 
mater ia ls  are developed,  bus inesses wi l l  be 
astute  in  expanding the i r  appl icat ion to 
create new products  and make prof i t .  Waste 
p lants  can produce methane,  which can in  
turn genera te enough e lect r ic i ty  to  power  
themselves and re turn power  to  the gr id .   
Decent ra l ised systems are the best  defence 
against  ter ror is t  a t tacks on a cent ra l ised 
system.    
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 Mr  B lakey advocated se lect ing 
a pr ior i ty  p roduct  around which 
to  organise.  A desal inat ion  
product ,  for  example,  would  
o f fer  o ther  appl icat ions for  i ts  
membrane technology,  which 
would be taken up by other  
bus inesses.    
 
 One of  the Forum speakers  
under l ined the s ign i f icance of  
new l imi ts  on ext ract ing water  
f rom r ivers  act ing as a  spur  to  
new developments.  Sewerage 
farms,  for  example,  cover  a 
large amount  o f  land,  which 
could  be ut i l i sed for  so lar  
panels  to  power  the i r  
operat ions.    
 
 Speakers observed that  
increas ing the pr ice of  o i l ,  an  
expensive  non renewable  
resource,  would be much more 
ef fect ive in  changing behaviour  
than increas ing the min imal  
pr ice o f  water ,  which is  i tse l f  
not  go ing to  happen in  the shor t  
term because of  po l i t ica l  
cons iderat ions.   
 
The t rad i t iona l  supply  o f  water  
f rom pr is t ine sources  is  s t i l l  
30% cheaper  than the more 
env i ronmenta l ly  f r iendly  opt ion 
of  recyc l ing because 
externa l i t ies  are not  fac tored 
in to  the pr ice.  Only  a  change in  
account ing  pract ise would  
re f lec t  the t rue cost  of  water ,  
but  that  would in  turn increase 
the pr ice of  every th ing wi th  
de le ter ious  po l i t ica l  and 
economic e f fec ts .   
 

 Tony Kel ly ,  of  Yar ra  Va l ley  Water ,  
re i te ra ted  tha t  wate r  makes up on ly  1  –  3% 
of  the  to ta l  cos t  o f  hor t i cu l tu ra l  i r r i ga t ion  
schemes.  Even i f  the  p r i ce  o f  water  was  
doub led ,  i t  wou ld  s t i l l  be  dwar fed  by  o ther  
produc t ion  cos ts ,  fe r t i l i se r  b i l l s  and labour .  
Desp i te  i t s  re la t i ve  un impor tance ,  water  
b i l l s  a re  a  po l i t i ca l l y  content ious  i ssue  
which  po l i t i c ians  a re  loa the to  address .  
Un l i ke  e lec t r i c i t y  o r  te lecommunicat ions ,  
most  o f  the  cos t  in  wate r  l ies  in  
t rans forming and t ranspor t ing  i t  a round a  
sma l l ,  t i gh t  phys ica l  ne twork .  A  compet i t i ve  
market  cannot  be c rea ted by  dup l i ca t ing  the  
ex is t ing  in f ras t ruc ture .  Economic  
res t ruc tur ing  has  g reat l y  inc reased  
economic  e f f i c iency ,  bu t  compl i ca tes  the  
task  o f  co -coord ina t ing  ac t ion  across  a  
range o f  ins t i tu t ions .  F ree marke t  p r i c ing  
cannot  work ,  add i t iona l  cos ts  have  to  be  
added to  the  ex is t ing  sys tem to  show the  
t rue  va lue o f  water .  

 
 O ther  speakers  noted tha t  invent ing  
techno logy  wh ich  lacks  a  ready  market  i s  a  
sure  f i re  way  o f  los ing money .  Market  
dr i vers  had to  be  c reated to  reward  
innovat ion .  Pro to type  techno logy  wh ich  
grea t l y  reduces  the  energy  cos ts  o f  
desa l ina ted  wate r  i s  ava i lab le ,  and ma jor  
Aus t ra l ian  c i t i es  such  as  Sydney  are  loca ted  
on the  coas t ,  bu t  scep t i c i sm and d is t rus t  o f  
new techno logy  rema ins .    
 
The wor ld  urgent l y  needs  sources  o f  
renewab le  energy ,  wh ich  cou ld  then exp lo i t  
the  inexhaus t ib le  supp ly  o f  water  in  the  
oceans  through a f fo rdab le  desa l ina t ion ,  
perhaps  th rough us ing hydrogen,  ra ther  
than foss i l  fue ls .  The wor ld  i s  d iv ided  
between a  b i l l i on  poor  peop le  w i thou t  
access  to  c lean wate r  and peop le  in  the  
deve loped wor ld  w i l l i ng  to  pay  $3.50 for  
100ml  o f  des igner  bo t t led  water .  
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Prof   John Langford noted that  
water  supply  and the pr ice of  
e f f luent  were more impor tant  to 
a  broad range of  food indust r ies  
than mater ia ls ,  e lect r ic i ty ,  wor ld  
commodi ty  pr ices,  but  that  
investment  is  l imi ted by 
uncer ta in ty  over  the s ta te  o f  
fu ture env i ronmenta l  leg is la t ion.  
Measures can be counter  
product ive,  demands that  
e f f luent  be neut ra l  can inst igate 
negat ive  behaviour ,  for  
example,  requi r ing that  ac id  
sa l ts  be added to  a lka l i  waste.  
Pos i t ive behaviour  should be 
re in forced by methods beyond 
the mere pr ice of  water .  
 
 Speakers suggested leg is la t ive  
l imi ts  on the amount  o f  water  
which can be taken f rom the 
env i ronment ,  forc ing less 
wastefu l  use of  the resource 
and making opt ions such as  
recyc l ing,  desal ina t ion and 
s torm water  more economica l ly  
a t t rac t ive .    
  
 Large corporat ions wi th  mass ive 
p lant  investments  tend to  be the  
agents  o f  change in  the water  
indust ry  as they cannot  r isk  
the i r  bus inesses,  be they  
brewer ies or  power  s ta t ions,  by 
running out  o f  water .    
 
 The legacy system is  to  ext ract  
water  f rom re la t ive ly  pr is t ine 
env i ronments,  p ipe and 
ch lor inate i t  to  c i t ies  and then 
dump the ef f luent .    

One argument  he ld  that  the fu ture wi l l  
inev i tab ly  see a d ispersed water  catchment ,  
t reatment  and d is t r ibut ion system,  as 
opposed to  the huge p ipe l ines run today.   
 Sydney has 26,000 km of  p ipes in  i ts  
d is t r ibut ion system.   Sydney Water  is  a  
p ipe l ine and t ranspor t  company.    
 
 I t  was counter  argued that  decentra l ised 
home systems wi l l  inev i tab ly  be uneconomic 
compared to  cent ra l ised urban gr ids.  5 ,000 
homes wi th  sept ic  tanks and $5,000 b io f i l ter  
systems is  not  an economic propos i t ion 
compared to  mass munic ipa l  t reatment .   
Successfu l  decent ra l isat ion ex is ts  in  the 
modern d is t r ibuted te lecommunicat ions  
system and perhaps wi l l  in  fu ture energy 
generat ion,  but  i t  was thought  government  
regulat ions  regard ing ef f luent  s tandards 
would  tend to  lead to  cent ra l ised water  
so lu t ions.  

 
 I t  was observed that  many s ta tu tory  bodies 
actua l ly  cover  d i f ferent  phys ica l  boundar ies,  
lead ing to  d i f f icu l t ies  in  co-coord inat ing 
po l icy  approaches,  a l though the number  o f  
water  u t i l i t ies  has fa l len f rom 400 in  1982 to  
15 today.   Water  is  a l ready one of  the most  
heav i ly  regula ted indust r ies ,  in  every  aspect  
f rom dam safety  to  customer serv ice,  publ ic  
heal th  and ef f luent  d ischarge,  and on ly  
government  incent ives and regulat ion wi l l  
a f fec t  the s i tuat ion.  
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“Australian National Nanotechnology Task Force” 
Overview by Mr David Gallagher 

Department of Industry, Tourism and Resources 
 

 
 
David Gal lagher  thanked GAP 
for  h is  inv i ta t ion to  the Forum 
and welcomed i ts  ro le  in  turn ing 
nanotechnology in to  bus iness 
oppor tun i t ies .  He out l ined h is  
ro le  in  develop ing opt ions for  a  
Nat ional  Nanotechnology  
St ra tegy over  the prev ious year .    
 
Th is  s tar ted wi th  the Pr ime 
Min is ter ’s  Sc ience Engineer ing  
and Innovat ion Counc i l  
produc ing a repor t  ident i fy ing 
nanotechnology as an emerg ing 
technology  which  wi l l  have 
substant ia l  impacts  on the 
Aust ra l ian economy,  w i th  water  
an espec ia l l y  impor tant  issue.    
 
 There are up to  20 d i f ferent  
research groups work ing in  
nanotechnology,  wi th  many tens 
of  mi l l ions of  do l lars  wor th  o f  
research pro jects  under  way.  At  
least  50 companies are us ing 
nanotechnology to  develop 
bus iness  oppor tun i t ies  and 
some of  Aust ra l ia 's  larger  
companies  are act ive in  th is  
area.  The Depar tment  o f  
Indust ry  prov ides programs to  
suppor t  innovat ion,  such as  
'Commerc ia l  Ready ' ,  and has  
been very  act ive in  suppor t ing  
Aust ra l ian nanotechnology  
companies.    

Mr  Gal lagher  encouraged bus inesses to  use 
these programmes to  suppor t  research and 
development  and commerc ia l isat ion.     
 
 Nanotechno logy has been a pr ior i ty  o f  the 
Inward Investment  Agency,  ' Invest  Aust ra l ia ' ,  
which has been act ive in  suppor t ing  
Aust ra l ian companies l ink ing wi th  pro jects  
overseas.  The Nat ional  Cooperat ive  
Research In f rast ructure Screen,  NCRIS,  run 
out  o f  the Depar tment  o f  Educat ion,  Sc ience 
and Tra in ing in  Aust ra l ia ,  has developed a  
road map h igh l ight ing  the impor tance of  
nanotechnology in  develop ing major  
research fac i l i t ies  in  character isat ion and 
fabr icat ion.  

 
 He h igh l ighted the need to  coord inate  
act ions across d i f ferent  areas of  
government ,  to  look at  areas where the  
uptake of  nanotechnology may be inh ib i ted  
by current  po l ic ies  or  c i rcumstances and to  
develop awareness of  communi ty  concerns 
regard ing perce ived r isks invo lved in  the 
technology.    
 
Mr  Gal lagher  emphasised the need to  
engage wi th  research inst i tu t ions and for  
in ternat iona l  engagement  in  develop ing 
g lobal  s tandards in  in f rast ructure and heal th ,  
safety  and env i ronmenta l  laws to  encourage 
mutual ly  benef ic ia l  t rade.  
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Day Two – Workshop Discussions 

 
 
 
 Dr  Simon Wilson's group  
( fac i l i ta tor  –  Dr  Stephen Gray)  
ident i f ied agr icu l ture,  indust ry  
and urban oppor tun i t ies  for  
min imis ing water  use.  Easy to  
c lean nanosur faces would  
reduce the amount  o f  water  
used in  CIP c leaning in  the 
da i ry  indust ry  whi le  
nanosur faces could  reduce 
evaporat ion  in  i r r igat ion 
channels .  More in te l l igent  
measurement  o f  env i ronmenta l  
f low requi rements  might  a l low 
the re lease of  water  to  the 
env i ronment  in  a  way which  
would enab le the harvest ing of  
o ther  water  for  agr icu l ture .    
 
 Oppor tun i t ies  ex is t  for  recyc l ing 
between factor ies,  whi le  
f i l t rat ion systems for  on-s i te  
reuse would create loca l  
oppor tun i t ies .  Photocata lys is  to  
reduce contaminants  such as 
organics and sur factants  would 
a l low the re-usage o f  water .   
Non-water  c leaning systems 
could a lso be developed.   
Sensors which can in te l l igent ly  
measure the supply  and use of  
water ,  or  detect  sa l t  in f i l t ra t ion 
and i l legal  d ischarge ins ide a 
sewer  system,  would improve 
management  and improve water  
qual i ty ,  whi le  g lobal  warming 
may increase the need to  
harvest  ra in ,  s tore s torm water  
and measure conta inments  in  
rea l  t ime.    

Other issues inc luded opportuni t ies for local  
f i l t rat ion and sal t  removal  to encourage local  
reuse rather  than the t radi t ional  long distance 
pumping of  water f rom country dams to urban 
set t ings and minimis ing hydraul ic  losses.   
Nanotechnological  approaches to reducing 
the amount of  energy needed to pump water ,  
through reduced fr ict ion pipes, would be 
valuable but  may prove physical ly impract ical .   
 
 The concept  of  sel f -c leaning pipes,  or  s i lver  
nanopart ic les inside the water ret iculat ion 
system to reduce the use of  d is infectants was 
highl ighted as a preferred topic for further  
development.  

  
Prof Greg Leslie's group  ( faci l i tator – Dr 
Peter Binks) looked at  the f ramework needed 
to encourage the commercial isat ion of  water  
nanotech. They recognised four sectors of  
interest :  domest ic and industr ial  water 
consumption,  municipal  col lect ion and 
treatment and nat ional  agr icul tural  and 
environmental  issues.  Each sector has 
di f ferent dr ivers but any nanotechnology 
embedded in an asset would have to repay i ts  
investment  over i ts  l i fet ime, e.g.  s i lver  
nanopart ic les to prevent bacter ial  growth in a 
refr igerator over a span of  f ive to ten years.   

 
 A water ut i l i ty 's assets can last  for  over  a 
century and so pol icy needs to be compat ib le 
wi th that  l i fespan. The water industry is 
notor iously  conservat ive because i t  must 
design around long asset l ives.   
 
 Industry is  always looking to reduce costs,  
but the cost  of  water is  so low re lat ive to i ts  
value, that  i t  is  hard to generate savings 
through l imit ing i ts use.  
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Reducing water  use wi l l  be a by-
product  o f  reduc ing energy and 
chemica l  consumpt ion or  
improv ing env i ronmenta l  
per formance.  Nanotechnology  
can reduce re l iance on 
chemica ls  and energy.  A po l icy  
f ramework which encourages 
reduct ions in  energy and 
chemica ls  wi l l  therefore 
encourage nanotech,  but  i t  must  
be compat ib le  wi th  end-users .  
 
 Agr icu l ture embodies synerg ies 
between energy,  nut r ients  and 
water  that  are used to  grow food 
which is  impor ted in to  the c i t ies  
and consumed.  The re turn of  
that  water  and those nut r ients  
back to  the land by s i lage 
recyc l ing and nanotechnology 
should be encouraged.    
 
 Government  can bui ld  a  
susta inable  f ramework through 
po l icy .  New South  Wales  
encourages the use o f  energy  
ef f ic ient  l ightn ing by  of fer ing 
f ree low energy g lobes  in  re turn 
for  energy sav ing measures.   
European countr ies  penal ise  
s torm water  run of f  f rom 
proper t ies ,  so promot ing the 
adopt ion of  eco- f r iendly  porous  
outdoor  sur faces.  
 
 Munic ipa l i t ies  respond to  
regula t ions.  I f  po l icy  requi res  
ut i l i t ies  to  reduce d ischarge by  
promot ing recyc l ing,  i t  w i l l  
fac i l i ta te  the uptake of  new 
technolog ies whi le  farmers 
should have incent ives to  
recover  the nut r ients  and water  
used on the i r  land to  min imise 
waste and run of f .  

 Po l icy  needs to  be f lex ib le  to  address  
complex issues branching across  d i f ferent  
sectors  wi th  d i f ferent  dr ivers .    

 
 Cl ive Davenport 's  Group ( fac i l i ta tor  –  Dr  
Terry  Turney)  d iscussed fu ture scenar ios,  
inc lud ing c loud seeding,  the ef fect  o f  c i ty  
heat  is lands on loca l  ra in fa l l  and indust r ia l  
ons i te  recyc l ing of  coo l ing water .  
 
 Nanotechno log ies such as phy lum f i l t rat ion,  
non water  c leaning and bucket  s ized 
thermoelect r ics  were cons idered promis ing 
as were smal l  sca le  water  f low sensors  for  
agr icu l tura l  and env i ronmenta l  water  
moni tor ing.    
 
 Bet ter  i r r igat ion technology to  min imise 
waste and evaporat ion and microc l imate 
cont ro l  o f  c rops were  thought  to  have the 
best  oppor tun i t ies  for  nanobusinesses in  the  
shor t  term.  

 
 For f i l t rat ion to be cost ef fect ive,  the 
problems of  biofoul ing, chemical  management  
and energy must be solved,  but the problem 
of take up l ies in a lack of  incent ives, rather 
than of  technology.  Regulat ions are needed 
as businesses wi l l  not  adopt water saving 
technology of  their  own accord.  Any drought-
induced interest  in water saving evaporates 
once the emergency ends, so only regulat ion 
can dr ive permanent change.  

  
 David Gal lagher 's  group ( fac i l i ta tor  –  Harry  
Buskes)  favoured in ternat ional  co-operat ion  
to  so lve loca l  prob lems.  Match ing a  c i ty  such 
as Per th  wi th  s imi lar  c i t ies  overseas would  
a l low exper t ise and exper ience to  be shared 
and of fer  greater  commerc ia l  oppor tun i t ies  to  
be exp lo i ted.  In any in ternat ional  
co l laborat ion Aust ra l ia 's  in terest  and benef i t  
should be mainta ined.  Mr  Gal lagher  
advocated government  suppor t  for  Aust ra l ian 
f i rms invo lved in  such in ternat ional  
co l laborat ions.  
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 Dr  Bel inda Ferrar i 's  group  
( fac i l i ta tor  –  Dr  Sarah Morgan)  
ident i f ied three major  water  
us ing groups:  urban and rura l  
communi t ies  and indust ry ;  and 
three major  water  sources:  sa l t  
water ,  waste water  and 
ra inwater .  
 
 Prob lems assoc ia ted w i th  us ing 
these sources inc lude i ts  
capture,  t reatment ,  
t ranspor ta t ion and reassur ing  
the publ ic  regard ing i ts  qual i ty .  
The use of  recyc led water  is  
determined by communi ty  
percept ions,  ra ther  than log ic .   
Many app l icat ions do not  
requi re  water  o f  potab le  qual i ty .    

 Nanotechno logy may he lp  urban 
communi t ies  recyc le  water  through 
membrane f i l t ra t ion,  and reassure the publ ic  
as to  i ts  qual i ty  by moni tor ing i t  for  
every th ing,  f rom pathogens to  heavy meta ls ,  
in  rea l  t ime.  Recyc led indust r ia l  water  cou ld  
be used for  agr icu l tura l  i r r igat ion,  wi th  
losses min imised through c losed system 
del ivery  and bet ter  in tegrat ion wi th  fer t i l i ser  
reg imes.  Domest ic  and indust r ia l  water  
consumpt ion could be cut  through dry  
technology in  c leaning and d is in fect ion.    
 
(For  the l is t  o f  Workshop Topics,  see page 
38;  prof i les  o f  Workshop Fac i l i ta tors  are 
prov ided on pages 35-37) .  
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Closing Panel 

 
 
 
  
Chai rman  Dr  Peter  Binks  
emphasised the goal  o f  
develop ing pract ica l  so lu t ions to 
ex is t ing prob lems,  ra ther  than 
develop ing new techno logy for  
i ts  own sake.  Regard ing the  
Forum's  f i rs t  day d iscuss ions 
wi th  po l icy  makers,  he 
under l ined the need for  a  
ho l is t ic  approach which l inked 
water  and energy use and t ied  
the var ious water  consumpt ion 
chains together .  He noted that  
the d iscuss ions of  the  f i rs t  day 's  
sess ions had explored pr ior i t ies  
whi le  the second day 's  act iv i t ies  
had focussed on pract ica l  
so lu t ions,  inc lud ing the need to  
amend the regulatory  
env i ronment ,  produce new 
products  and change the current  
management  o f  water  systems.     
 
 He sa id ,  CEOs responded to  
d i rect  economic incent ives and 
that  the pr ice o f  water  was 
current ly  too low for  market  
forces to change s tandard  
pract ises.  The pr ice of  e f f luent  
was a more potent  fac tor ,  w i th  
i ts  de le ter ious ef fects  on food 
product ion,  or  the env i ronment  a  
more ef fect ive dr iver  o f  
potent ia l  change.  These 
economic imperat ives need to  
be l inked to  innovat ion to  create 
commerc ia l  oppor tun i t ies .    
 
 

 
Bonds must  be forged between those who 
exper ience prob lems and the researchers  
charged wi th  f ind ing so lu t ion to  them.    

  
 Cedric  Israelsohn re i terated the impor tance 
of  f inanc ia l  incent ives to  companies and 
advocated a move away f rom over  re l iance 
on Government  leadersh ip  and funding.   
 
 Harry Buskes bel ieved the prob lem lay in  an 
in format ion gap,  ra ther  than a lack of  
funding f rom commerc ia l  or  government  
sources.  The pr ior i ty  should be wi th  ensur ing  
people w i th  the r ight  knowledge made the 
r ight  connect ions.    
 
 Other  speakers advocated the l ink ing of  
water  management  and measures to  l imi t  
CO2 emissions. Publ ic educat ion programmes 
to l imi t  t ime in the shower saves both water  
and energy and any Government  act ion to 
reduce CO2 wi l l  inevi tably also save water.  
Cal i fornia 's  Ground Water Replenishment  
System, the largest  indi rect  potable recycl ing 
scheme in the wor ld due to come on l ine in 
2007, was dr iven by the need to save a 
mi l l ion barre ls of  oi l  a year otherwise used to 
pump water f rom Northern Cal i forn ia.    

 
 The role of  Government in co-coordinat ing 
pol icy was quest ioned, as current  th inking 
favours reducing the regulatory burden to 
promote economic ef f ic iency, and any at tempt 
at  regulat ion inevi tably  provokes opposi t ion 
from interest groups. The removal of  
regulatory barr iers to new technology of fers 
more opportuni ty for encouraging change.  
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 Prof  John Langford  observed 
that  the urban water  
in f rast ructure,  par t icu lar ly  the 
smal l  p ipe network which  
accounts  for  the bu lk  o f  
investment ,  is  a  natura l  
monopoly .  Water  is  heav i ly  
regulated in  terms of  dr ink ing 
water  qual i ty ,  dam safety,  
e f f luent ,  sewer  over f lows,  
cont inu i ty  o f  water  supply  and 
min imum f lows and pressures.   
The product  is  remarkably  
cheap and b ig  urban water  
u t i l i t ies  are on fu l l  cost  
recovery ,  making a 5% or  6% 
rea l  ra te  o f  re turn on a huge 
asset  base.  There are no pr ivate 
water  u t i l i t ies  respons ib le  for  
f ina l  de l ivery  to  customers.    
 
Even i f  the pr ice of  water  was 
doubled,  to  take account  o f  
externa l i t ies ,  i t  would make no 
d i f ference because water  is  s t i l l  
a  very  cheap product .   I t  is  a lso 
an ext remely  po l i t ica l  sub ject .   
Everybody agrees how prec ious 
i t  is ,  but  any at tempt  to increase 
i ts  pr ice meets  determined 
opposi t ion.  
 
 Only  government  act ion can 
create a  market .  The Vic tor ian 
Government  has  capped 
d ivers ions f rom r ivers ,  as d id  
Bob Carr  in  New South Wales,  
but  the prob lem remains as 
water  resources are dec l in ing  
whi le  the populat ion and 
af f luence cont inue to  r ise.      
 
 Water  is  an 'A –  Z '  issue,  
po l i t ica l ly  inv is ib le  when the 
dams are fu l l ,  but  provok ing a  
cr is is  in  t imes of  drought .    

V ic tor ia  has suf fered n ine dry  years  in  
success ion,  caus ing prob lems for  both c i t ies  
and farmers wi th  reserves down to  6%, so  
water  is  moving up the agenda.  
 
 Mandated ef f ic iency s tandards for  
appl iances are ef fect ive.  Dual  f lush to i le ts  
came in to  widespread use because of  a  
mandated s tandard in  V ic tor ia  in  1984.  Only  
government  act ion can create the market  
because water  is  too cheap for  people to  
save for  f inanc ia l  reasons.  Farmers wi l l  not  
invest  in  water  e f f ic ient  technology because 
i t  is  not  economic to  do so.    

 
 Dharma Dharmabalan  observed that  water  
users  tended to  work in  iso la t ion,  wi th  no-
one look ing at  the cyc le  as a whole.  He 
championed decentra l isat ion as a bet ter  
a l ternat ive to  the current  cent ra l ised 
systems,  us ing mul t ip le  sources inc lud ing 
groundwater ,  s torm water  and ra inwater  for  
harvest ing,  usage and d isposal .   
Nanotechno logy could,  for  example ,  be used 
in  smal l  waste water  t reatment  p lants  in  
hous ing b locks.   
 
 Water  companies can be s low to  adopt  new 
technology.  V ic tor ia 's  f i rs t  membrane micro  
f i l t rat ion system was bu i l t  in  1991 wi th  some 
d i f f icu l ty  because no-one had exper ience 
wi th  i t .  Sydney then adopted i t  and the take 
up of  micro f i l t rat ion has increased s ince 
then.    

 
 Nanotechno logy could  be used to  reduce 
sa l in i ty  and water  hardness in  smal l  towns,  
but  on ly  regulat ion wi l l  push water  
author i t ies  to  take up these technolog ies.  
 
 Wiebke Benze observed that  her  s torm 
water  management  company used a  
detent ion system to  t reat  ra in  water  which 
prevented po l lu t ion  and heavy meta ls  
reaching waterways.  
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However ,  Mrs Benze sa id ,  
counci ls  and consul t ing 
engineers d id  not  use such 
systems because they added to  
costs .  Only  Government  targets 
would g ive them an incent ive to 
use i t  and so encourage fur ther  
technica l  development .  
 
 Harry Buskes advocated a new 
approach to  educat ion to  
encourage the dec is ion  makers 
of  the fu ture to  see issues  
current ly  t reated as separate,  
such as energy,  so i l  and water ,  
as  inext r icably  l inked.    
 
 Alexandra Gi lmour expla ined 
her  des ign for  a  d ish washer ,  
which uses  nanotechnology to  
constant ly  pur i fy  and f i l te r  water  
and so a l lows c losed system 
recyc l ing.    
 
 Stan Jeffery  observed that  the  
Sydney cryptospor id ium scare of  
Ju ly  1998 proved a  mass ive  
boost  to  the bot t led water  and 
home f i l t ra t ion market .  Future 
threats ,  notab ly  f rom ter ror ism,  
need to  be prepared for  now,  
perhaps in  co-operat ion wi th  
in ternat iona l  par tners .  
 
 Prof  John Langford reca l led 
h is  gr i l l ing by the media dur ing 
that  t ime as an indust ry  
spokesman and that  no-one 
actua l ly  fe l l  i l l  as  a  resul t  o f  i t .  
 
 Bot t led water  is  s t i l l  a  fast  
growing market ,  despi te  be ing 
less safe than tap water  and 
1,000 t imes the cost .   
 
 

I t  is  regula ted by the Food Standards agency  
whose microb io log ica l  regulat ions are much 
looser  than the Nat ional  Heal th  and Medica l  
Research Counci l  and the Wor ld  Heal th  
Organisat ion ’s  dr ink ing water  s tandards.   
Water  is  hard to  s tore and t ranspor t ,  and 
carr ies a r ich co l lec t ion of  bacter ia  even 
af ter  d is in fect ion.  Bot t led water  t ranspor ted 
on t rucks in  the sun is  not  a  heal thy  
a l ternat ive to  tap water .  Regulators  reacted 
to  the Crypto scare by over  ch lor inat ing the 
water ,  which put  more consumers of f  by  
ta in t ing i ts  taste.  I f  nanotechnology can 
d is in fect  water  wi thout  ch lor ine or  leav ing a  
taste ,  i t  has a great  fu ture.    
 
 Coke-a-Cola succeeded in  market ing Amat i l  
as  a  resu l t  o f  the Sydney Water  inc ident ,  and 
make huge prof i ts  by buy ing water  for  one 
thousandth of  what  they se l l  i t  for ,  put t ing i t  
through a microf i l ter  and us ing ozone to  
d is in fect  i t ,  which does  not  leave a res idua l  
tas te .   
 
 Peter  Fr i tz  thanked the speakers and 
par t ic ipants  and welcomed Dr  Peter  B inks as  
Chai r  o f  the  Nat ional  Consul ta t ive Commit tee 
on Nanotechnology Commerc ia l isat ion.     
 
 In  c los ing the Forum he thanked the 
sponsors o f  the event ,  inc lud ing the  
Vic tor ian Government ,  Nanotechnology 
Vic tor ia ,  QANTAS, Global  Access Par tners  
and CSIRO, Melbourne Water  and the 
Inst i tute  o f  Susta inable  Innovat ion at  the  
Vic tor ia  Univers i ty  and Aust ra l ia- Israe l  
Chamber  o f  Commerce for  the i r  suppor t .     

  
 Th is  repor t  on the Forum's  proceedings wi l l  
form a bluepr in t  for  the Consul ta t ive 
Commit tee in  terms of  develop ing 
commerc ia l  outcomes and forming a p la t form 
for  co-operat ion wi th  Government  and 
bus inesses.   
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PROGRAMME – DAY ONE 
 
 
Breakfast Session -  Thursday, 15 June 2006  

 
The Investment Centre Victor ia    
ANZ Tower,  Level  46,  
55 Col l ins St ,  Melbourne 

  
 8:15am_______  Regis t ra t ion.  Breakfast  served  

  
 8:30am________  Welcome  Mrs Catherine Fr i tz-Kal ish  

   Genera l  Manager ,  Global  Access Par tners  
 

Keynote Address  The Honourable John Brumby MP   
Minis ter  for  State and Regional  
Development ,  Min is ter  for  Innovat ion,  
State  o f  V ic tor ia  
 

 8:45am________  Presentat ions   
1s t  Speaker   Mr Keith Blakely   

Chie f  Execut ive Of f icer  
NanoDynamics,  USA 
 

2n d  Speaker   Prof  John Langford AM  
D i rector ,  Melbourne Water  Research 
Centre ,  The Univers i ty  o f  Melbourne 
 

 9:20am_________  Roundtable Discuss ion   
Session Chai r   Dr Peter  Binks  

Chie f  Execut ive Of f icer   
Nanotechno logy Vic tor ia  

10:15am_________Break   
  
10:30am________  D iscuss ion cont inues 
  
11:25am_______   Vote o f  thanks Dr Peter  Binks  

CEO Nanotechnology Vic tor ia  
11:30am________   C lose  

AAPPPPEENNDDIICCEESS  
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PROGRAMME – DAY ONE 
 
 
Lunch Session -  Thursday, 15 June 2006  

 
The Investment Centre Victor ia    
ANZ Tower,  Level  46,  
55 Col l ins St ,  Melbourne 

  
 12:30pm_______  Regis t ra t ion 

 
  1:00pm_______       Lunch served 
 

  
  1:15pm________ Welcome  Mrs Catherine Fr i tz-Kal ish  

   Genera l  Manager ,  Global  Access Par tners  
 

Keynote Address  The Honourable Matt  Viney MP   
Par l iamentary  Secretary  for  Innovat ion & 
Indust ry ,  Depar tment  o f  Innovat ion,  
Indust ry  & Regional  Development ,   
State  o f  V ic tor ia  
 

  1:30pm________  Presentat ions   
1s t  Speaker   Mr Keith Blakely   

Chie f  Execut ive Of f icer  
NanoDynamics,  USA 
 

2n d  Speaker   Prof  John Langford AM  
D i rector ,  Melbourne Water  Research 
Centre ,  The Univers i ty  o f  Melbourne 
 

  2:05pm________ Roundtable  Discuss ion   
Session Chai r   Dr Peter  Binks  

Chie f  Execut ive Of f icer   
Nanotechno logy Vic tor ia  

  2:30pm________Break   
  
  2:45pm________  D iscuss ion cont inues 
  
  3 :25pm_______  Vote o f  thanks Dr Peter  Binks  

CEO Nanotechnology Vic tor ia  
  3:30pm________   C lose  
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PROGRAMME – DAY TWO 
 
Workshop -  Friday,  16 June 2006  

 
The Investment Centre Victor ia    
ANZ Tower,  Level  46,  
55 Col l ins St ,  Melbourne    

 12:00_________ Regis t ra t ion 
  
 12:30pm________Welcome  Mrs Catherine Fr i tz-Kal ish  

   Genera l  Manager ,  Global  Access Par tners  
Overv iew  Mr David Gal lagher  

Manager ,  Nat ional  Nanotechnology  
Taskforce,  Depar tment  o f  Indust ry ,  Tour ism 
& Resources,  Aust ra l ian Government  

 12:45pm________Presentat ions   
1s t  Speaker   Mr Keith Blakely   

CEO NanoDynamics,  USA 
 

2n d  Speaker   Prof  John Langford AM  
D i rector ,  Melbourne Water  Research 
Centre ,  The Univers i ty  o f  Melbourne 

  1:20pm________Workshop/Lunch   
Faci l i ta tors   Dr Peter  Binks  

CEO Nanotechnology Vic tor ia  
Mr Harry Buskes  
Business Development ,  Depar tment  o f  
Innovat ion,  Indust ry& Regional  
Development ,  V ic tor ia  
Dr Stephen Gray  
Director ,  Ins t i tu te o f  Susta inabi l i ty  & 
Innovat ion,  V ic tor ia  Univers i ty  
Dr Sarah Morgan  
Project  Manager ,  Nanotechnology Vic tor ia  
Dr Terry Turney 
Director  Nanotechnology Centre ,  CSIRO 

  2:40pm________ Break   
  
  3:00pm________  Presentat ion of  outcomes 

 
3:30pm________  Panel  Discuss ion 

Chairman   Dr Peter  Binks  
CEO Nanotechnology Vic tor ia  

  4 :15pm_______  Vote o f  thanks Mr Peter  Fri tz  AM  
Chai r  o f  Steer ing Commit tee,  GAP Forum 
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Workshop Facil i tators 

 
 
 

Dr Peter  Binks 
CEO Nanotechnology Victor ia  
 
D r  Pe te r  B inks  has  been  Ch ie f  
Execu t i ve  Of f i ce r  o f  
Nano techno logy  V ic to r i a  L im i ted  
s ince  May  2003 .  Nano techno logy  
V ic to r ia  i s  a  consor t ium o f  4  
research  o rgan isa t i ons  focussed  
on  the  commerc ia l i sa t ion  o f  
i ndus t r ia l  nano techno log ies .  
Nano techno logy  V ic to r ia  cu r ren t l y  
has  th ree  ma jo r  i nves tments  o f  
US$1  mi l l i on  each ,  a  po r t fo l i o  o f  
over  a  dozen  deve lopment  
ac t i v i t i es ,  and  emp loys  8  
p ro fess iona l s .  Nano techno logy  
V ic to r ia  w i l l  i nves t  a round  US$4  
mi l l i on  in  nano techno logy  
deve lopment  ac t i v i t i es  in  2006 .  
Pe te r  was  the  1983  Rhodes  
Scho la r  fo r  Tasman ia ,  and  has  a  
PhD in  Theore t i ca l  Phys ics  f rom 
Ox fo rd  Un ive rs i t y .  Pe te r  
p rev ious ly  worked  w i th  McK insey  &  
Company ,  w i th  BHP as  Genera l  
Manager  a t  BHP’s  Research  
Labora to ry  i n  Me lbourne ,  and  w i th  
Te ls t ra  Mob i le  as  Genera l  
Manager  S t ra tegy  and  Bus iness  
Deve lopmen t  and  D i rec to r  o f  
P roduc t  Marke t ing .  Over  the  las t  
12  months  Pe te r  has  been  a  leader  
in  the  deve lopment  o f  Aus t ra l i a ’ s  
nano techno logy  s t ra tegy .  He  
par t i c ipa ted  in  the  Pr ime Min is te rs  
Sc ience  Eng ineer ing  and  
Innova t ion  Counc i l  Work ing  Par ty  
on  Nano techno logy ,  and  des igned  
and  he lped  manage  the  2 n d  
Na t iona l  Nano techno logy  
Con fe rence  in  Sep tember  2005 .   
 
 
 
 

He  s i t s  on  the  Adv iso ry  Board  fo r  the  Na t iona l  
Nano techno logy  Task fo rce ,  and  i s  a  
p rominen t  speaker  and  wr i te r  on  i ssues  o f  
nano techno logy  commerc ia l i sa t ion ,  
i nves tment ,  educa t ion ,  and  regu la t ion .  These  
inc lude  Ques t ions  Loom Large  in  
Nano techno logy ’s  T iny  Wor ld ,  an  op in ion  
p iece  in  the  Melbourne  Age  i n  Sep tember  
2003 ,  and  Govern ing  the  Inv is ib le :  The  New 
Regu la to ry  F ron t ie r s  o f  Nano techno logy  
(Graeme Hodge ,  D iana  Bowman and  Pe te r  
B inks ) ;  pub l i shed  in  Con fe rence  Proceed ings  
fo r  the  I n teg ra ted  Governance  Con fe rence  
he ld  in  P ra to ,  26 -29  Oc tober  2005 .  

 
Mr Harry  Buskes 
Senior  Pol icy  Adviser ,  Business 
Development ,  Department  of  Innovat ion,  
Industry  & Regional  Development  
 
Harry  Buskes  is  a  Senior  Po l icy  Adv iser ,  
Bus iness Deve lopment ,  in  the  Depar tment  o f  
Innovat ion ,  Indust ry  and Reg iona l  Development  
for  the State  Government  o f  V ic tor ia ,  Aus t ra l ia .  
Har ry  has  a  B.Sc  (Hons)  in  Phys ics  and an 
MBA f rom the  Melbourne Bus iness  School  w i th  
spec ia l isa t ion  in  Bus iness  St ra tegy  and 
Technology Management .  He is  the 
Depar tment ’s  key  emerg ing technology 
spec ia l is t  and representa t ive for  
nanotechnology ,  mic ro techno logy  and re la ted 
act iv i t ies  in  V ic tor ia .  Harry  has  over  6  years  
exper ience in  Government  in  sc ience and 
technology cover ing techno logy 
commerc ia l isa t ion ,  the  STI  In f ras t ruc ture  Grant  
Program and ca ta lys ing  new pro ject  areas .   
Pr ior  to  th is ,  Harry  had over  20  years  
exper ience as  a  sen ior  researcher  and pro jec t  
and bus iness  development  manager  fo r  a  mul t i -
na t iona l  resources  company cover ing  a  w ide 
range o f  advanced mater ia ls  and ana ly t i ca l  
techn iques.  A number  o f  h is  deve lopments  
have been l i censed to  US and Aust ra l ian 
companies .   
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Prof  Stephen Gray 
Director ,  Inst i tute  of  
Sustainabi l i ty  and Innovat ion,  
V ictor ia  Universi ty  
 
P ro f  Gray  has  16  years  research  
exper ience  in  wa te r  and  
was tewate r  t rea tment  and  
sus ta inab le  wa te r  sys tems.  He  
has  ex tens i ve  knowledge  in  the  
a reas  o f  membrane  fou l ing ,  
chemica l  coagu la t i on ,  
so l id / l i qu id  separa t ion  
p rocesses ,  su r face  chemis t ry  
and  chemica l  eng ineer ing .  He  
has  been  invo lved  in  the  
deve lopment  o f  wa te r  t rea tmen t  
p rocesses ,  such  as  MIEX res in  
and  the  CDS f ine  so l ids  
separa to r .  He  has  a l so  worked  in  
the  f i e ld  o f  sus ta inab le  wa te r  
sys tems,  focus ing  on  wa te r  and  
con taminan t  ba lance  mode l l i ng  
and  assessment  o f  a l te rna t i ve  
wa te r  sys tems.  He  was  the  team 
leader  o f  the  CSIRO Urban  
Wate r  team be fo re  recen t l y  
be ing  appo in ted  the  D i rec to r  o f  
Sus ta inab i l i t y  and  Innova t ion  a t  
V ic to r ia  Un i ve rs i t y ,  whe re  he  i s  
es tab l i sh ing  a  Wate r  Research  
Cen t re .  He  i s  a l so  a  member  o f  
the  IWA Aus t ra l i a  commi t tee  and  
has  se rved  on  the  Ed i to r ia l  
Board  o f  the  AWA Wate r  Journa l .    
 
 
Dr  Sarah Morgan 
Project  Manager  
Nanotechnology Victor ia  
 
D r  S a r a h  M o r g a n  j o i n e d  
N a n o t ec h n o l o g y  V i c to r i a  i n  
S e p t e m b e r  2 0 0 5  f r o m  th e  W a t e r  
S t u d i e s  C e n t r e ,  S ch o o l  o f  
C h e m is t r y ,  a t  M o n as h  
U n i v e rs i t y ,  a c c e p t i ng  a  p o s i t i o n  
a s  P r o j e c t  M a n a g e r  -  D e l i v e r y  &  
S e n s i n g .  
 
 

Sarah is  work ing in the sensing and del ivery 
program on a ser ies of  commercial  pro jects 
involv ing development of  test ing,  analyt ica l  and 
del ivery devices.  Sarah is  us ing her  expert ise 
in the analys is  area,  and bui ld ing an important  
por t fo l io  of  act iv i t ies in  water  analys is  and 
envi ronmental  nanotechnology appl icat ions wi th 
Dr Bob I rv ing.  She a lso supports the 
nanostructured mater ia ls team in several  areas 
involv ing the development of  environmental  
re lated pro jects.  Sarah is  an outstanding,  
h ighly mot ivated and competent  researcher with 
recent exper ience in the opt imizat ion and 
assessment of  nutr ient  analys is  techniques for  
por table f low in ject ion analys is  inst ruments.  
Her knowledge base is  the key dr iver  behind 
the establ ishment of  new projects for  NanoVic 
and i ts  commercia l  par tners in  nanoscale 
detect ion and water t reatment .  In  her  t ime at 
NanoVic -  which includes a term as a 
consul tant  to the Del ivery & Sensing team pr ior 
to accept ing her  current posi t ion -  Sarah has 
per formed some s igni f icant  work in  the 
appl icat ion of  nanotechnologies to water 
management issues.  She has conducted a 
major  rev iew of  the opportuni t ies and 
chal lenges in water for  both rura l  and 
metropol i tan author i t ies,  worked with consul t ing 
and technical  serv ice f i rms in the industry,  and 
is  leading ef for ts  towards a major  nat ional  
forum on nanotechnology and water ,  to  be held 
in  2006.  Sarah is  a lso managing a pro ject  to 
develop nanotechnology-based sensors for  the 
detect ion of  phosphates in water,  and is 
developing targets for the Monash-Swinburne-
NanoVic Chemical  NanoArrays pro ject .  Sarah 
has an undergraduate degree in Science,  f rom 
The Universi ty  of  Melbourne.  Sarah a lso has 
Fi rs t  Class Honours in  Science,  and a PhD in 
Envi ronmental /Analyt ica l  Chemistry  f rom 
Monash Univers i ty .  She was awarded a Monash 
Univers i ty  Graduate Scholarship and was 
awarded the pr ize for excel lence in oral  
presentat ion at  the Research and 
Developments Topics Meet ing in 2003.   Sarah 
is  an act ive member of  the Royal  Austra l ian 
Chemical  Inst i tu te (RACI) ,  and regular ly 
at tends meet ings and act iv i t ies for  the Victor ian 
Branch Analyt ica l  Chemistry Group.  
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Dr Terry  Turney 
Director   
CSIRO Nanotechnology Centre 
 
Dr  Ter ry  Turney  is  D i rec tor  o f  
CSIRO’s  Nanotechnology  Cent re  
and ho lds  ad junc t  Pro fessorsh ips  
a t  severa l  Aust ra l ian 
Univers i t ies .  Over  years  he  has 
served w i th  CSIRO,  he has  been 
respons ib le  for  the deve lopment  
and t ransfer  o f  numerous 
nanotechnology-based produc ts  
to  Aus t ra l ian  and overseas 
companies .  H is  t ra in ing f rom the 
Univers i ty  o f  Sydney and the 
ANU was as  a  Chemis t ,  w i th  
subsequent  in terests  spanning 
mater ia ls  sc ience,  syn thet ic  
l iqu id  fue ls  deve lopment ,  m inera l  
p rocess ing and po lymer 
composi tes .  He is  ho lder  o f  over  
20  paten t  app l ica t ions  and 80+ 
pub l ica t ions in  these areas.   

A  F e l l ow  o f  t h e  A c a d em y  o f  T e chn o l o g i c a l  
S c i e n c es  a n d  E n g i n e e r i n g  a n d  o f  t h e  R o y a l  
A u s t r a l i a n  C h e m ic a l  I ns t i t u t e ,  he  h a s  s e rv e d  
o n  n u m er o us  b o d i e s  l oo k i n g  a t  t ec h n o l o gy  
i s s u e s ,  i nc l u d i n g  an  A u s t r a l i an  P r i m e  
M i n i s t e r ’ s  W o r k i n g  G ro u p  o n  N a no t e c h n o lo g y  
i n  2 0 0 5 .  H e  i s  a  D i r ec to r  o f  t h e  Au s t r a l i an  
N a n o  B us i ne s s  F o r um  P t y  L t d ,  a n  i n d u s t r y -
b a s e d  g r o up  r e p r e s e n t i n g  t h e  i n te r e s t s  o f  
c o m p a n i e s  i n  t h e  b u s in e s s  o f  
n a n o t e c hn o lo g y  i n  A us t r a l i a .  T h ro u g h  h i s  
c u r r e n t  p os i t i o n  a s  C ha i r m a n  o f  t h e  A s i a n  
N a n o  F o ru m ,  a  ne t w o r k  o rg a n i z a t i o n  
p r o m o t i n g  re g i o n a l  R &D  a n d  t h e  e c o n o m i c  
u p t a k e  o f  n a n o t e chn o l o g y  w i t h i n  1 3  
e c o n o m i e s  i n  A s i a ,  h e  h a s  p r ov i d ed  a d v i ce  
o n  c o m m erc i a l i z a t i o n  a n d  R & D  to  s e v e r a l  
g o v e r nm e n ts  i n  t h e  As i a - P ac i f i c  r e g i o n .  D r  
T u r n e y  m a in t a i n s  a n  ac t i v e  r e se a rc h  p r o f i l e  
w i t h  i n te re s t s  i n  i n d u s t r i a l  e c o l o gy ,  
b i o m im e t i c  m a t e r i a l s  a n d  n ano c o m p os i t e  
m a t e r i a l s .  
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Forum Topics 
 

 
 

Group I  ( faci l i tator  -  Dr  Peter  Binks,  speaker –  A/Prof  Greg Lesl ie)   
Frameworks to encourage commercial isat ion of  nanotechnology   

•  What  indust ry  leadersh ip is  requi red to  implement  technolog ies for  water  
appl icat ions?  

•  What po l icy  changes are needed to  encourage nanotechnology 
development  and ensure Aust ra l ian indust ry  readiness to  embrace new 
technolog ies?  

 
Group I I  ( faci l i tator  -  Harry Buskes,  speaker –  David Gal lagher)   
Leveraging internat ional  models  

•  How can we implement  successful  methods used overseas (e .g .  USA,  
Is rae l ,  South Af r ica e tc . )  to the Aust ra l ian s i tuat ion? 

•  What  are the market  t r iggers  that  would make nanotechnology so lu t ions  
at t ract ive? 

•  What  nanotechnology so lu t ions are the most  a t t ract ive commerc ia l ly?  
 

Group I I I  ( faci l i tator  -  Dr  Stephen Gray,  speaker  –  Dr  Simon Wilson)  
 Industr ia l  ecology and water  supply management  

•  Issues of  wastewater  and loss of  water  through the supply  chain  are  
cr i t ica l .  How can we modi fy  the f lows of  energy and mater ia l  through the 
water  indust ry  to ach ieve 10-20% improvement? 

•  How can nanotechnology change the log is t ics  o f  water  supply ,  embedding 
in te l l igence in to  the water  management  system? 

 
Group IV ( faci l i tator  -  Dr  Terry Turney,  speaker –  Cl ive Davenport )   
‘Technologies of  2030’  

•  To create a  scenar io  for  a  f ic t iona l  water  management  system of  the 
fu ture us ing nanotechnology as a too l ,  based on the requi rements  
prov ided (e .g.  a  soc ie ty  where the water  pr ice is  h igher  than pet ro l  pr ice,  
w i th  spec i f ic  requi rements  for  water  recyc lab i l i ty ;  what  are resources  
ava i lab le ,  populat ion ra te ,  etc . ) .   

 
“Youth Group” ( faci l i tator  -  Dr  Sarah Morgan,  speaker –  Dr Bel inda Ferrar i )  
Global  Framework 

•  “There is  a  lo t  o f  water  on Ear th ,  but  i t  is  in  the wrong form and in  the  
wrong spots .  How do we manage the f low of  water  in to  our  systems and 
how do we modi fy  that  f low ( through nanotechnology,  soc ia l  engineer ing  
e tc . )?”  
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