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» Remotely sensed water.,}meters

Energy reduction techriologles In water &
wastewater treatment

Membranes

Nanostructured materials with specific
properties










Foam Destabilisation Lk
Detergents (after Middélberg, 2006)

Laundry products that generate foan | '.ire significant
rinsing. 4

Individuals typically rinse to an endspoint where there is no
visual foam. Sometimes this canfeégquire up to 8 rinse cycles
with fresh water in each cycle. "=

Many laundry products generate pH values in the range 9-10.

Upon dilution with rinse water the pH drops to 8 or below. This
PH drop can be used to trigger de-foaming by specific
peptides which self-assemble in solution.

Handwash detergents account for more than $3 billion/yr in
sales from one US company (P&G).

A key is competitive production of the peptides.




2. Switchable
Interconnects

Oil or Air \
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Water Metastable
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4. Highly Surface Active
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— 5. No CMC
6. Very water soluble
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Water Cycle®




Pumicestone
Passage

Lo Sri%@ 8
%n Populafion: 2.7 million; Area: 22,672 km?2
e Fastest growing region in Australia

e Since European settlement:
— catchment significantly altered
dams and weirs regulate river flows

land clearing resulted in more flows, erosion
and delivery of both nutrients and sediment

decline in aguatic species diversit




Future Water Man

e Traditionally we manage f@ ter-related
systems in a relatively independent fashion
— Supply * |
— Disposal

o
— Stormwater managements
— Aquatic ecosystem health

e For a sustainable future, we need to manage
these In a linked, integrated manner




South East-Queensland Integrated Water Grid >
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Barrier 2 - wastewater treatment plant

S
Removes secondary
effluent contaminants

* suspended solids

= organics (BOD & CODY)

* nitrogen

- phosphorus

Barrier 5 - advanced
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* viruses
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Challenges for Moreton Bay

_Turbidity in Moreton Bay (annual median concentrations
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Current: 2004 with 2026 Business As Intermediate Maximum Investments
committed upgrades Usual: 2026 with Investments for Load for Load Reduction:
0-2 NTU committed upgrades Reduction: 50% reuse, 100% reuse, 100%
2.4 NTU 100% WSUD in WSUD in greenfield,
4.6 NTU greenfield, 50% retrofit, 100% retrofit, 50%

20% reduction in rural  reduction in rural diffuse
6-10 NTU )

diffuse loads loads

= 10-20 NTU
>20 NTU




MNecea River

- Exunsie ssagmss meadows

- Low nuirient and ssdiment loads
- Wary low sawage nimgen signal
. 2001 grack: A-

Maroochy River

- Aemrani ssagmss meadons

- Posor binkogical rud et

- Sewags nirogen signal in midds reaches
. 200 grack: ©

Mooloolah River

- Exlersive mangmove communiies N mid'upper reaches

- Mo songrass meadows

Pumicestone Passage
- Exlorsive scagress, margrove and saltmarsh arcas
- Generaly good watar qualty

- Mo sowage nifogen signal
. 2001 grade: B

Cabociturs River

BESESNS . High kel of bicingiml nutient processing

- Elavated pryicplarkton B toial nitrogen
- High sewage nirogen sgnal
. 2001 gde: ©

Pine Rives

- Eoma bickogical procassing of nurism

- G@mal Inmease N phyioplankion biomass
- Modomre sowage nitogen sgnal

. 2001 gds: D4

Brisbans River

. High nuran and ssamant oads

- Eiologmal procassing of rdnents during wimer
- Highest sewage nitmgen sigral in e region

- 2001 grade: O-

e

Bremer River
- Highesi nuirieni and ssdiment kads in regon

e, o - Elvaiad pytopianiion B low dissoived nigygan

- High sewagu nirogen signal
. 2001 grada: F

Logan River
Hgh nukigni and samart Ionds

=
mj Eiologmal processing of nutienis during winer
- High sewaga nirogen signal
-

- 200 grade: O

( Albert River

. 2001 grade: D

(C-:-:mera River . sopigade:a

CHelang River

. S0igrads: B

Cnerall Rating

- Tha heath of Morston By mproved
- Motood even

. Pedumd sswags nimogen pluma

- 200 gmde C

Dieception Bay

. Ewidanca of sosgra=s in souham hay
Lymghya blcomes prasan inrothem by

- Poor walker quaHy i scutham bay

. 001 grada: D [souihem) O [orham]

Bramble By

. Highest ruriem and phylopiankion
ooroeniraions in Morston Bay
MO SEaFass W oovery
Egwags nirogen plume demeassed
2001 grack: F

Cantral Bay

. Admivaly good water qualty
Comnls presant but have |ow coverags
Mo sewage nitrogen signal
2001 gradk: B

Eastermn Banks

Lynghya blcom prasen bul less eedensive than
2000-01

Darsa coml at Myona Sprngs

2001 gradk: ©

Eastarn Bay

Exlosie saagrass bads

DOversa B darE oordls Mt of Pesd 1sand
Localisad Lynghym Hoom soulh of Pasl (sland
2001 grads: A

Coomera
River

Waterloo Bay

NO Sawage nitrogan signal

Conis presant but have [ow ocoverage
Exlersie but shalow S6agrass meadows
2001 grack: B-

Southern Bay
High phytopiankon biomass
Lynpaa Bloom near Wdona Point
No sawags sigral from Logan Aker
2001 grack: G-

e Fiver oy C#A
ed dart set {0y D marthis data @ merthem region)

South Broadwater

# Trsufficent ecospstem kealth dah, results based an water qual ity anly




Annual Ecosystem Health Report.Card

Catchments of SEQ Freshwater report Card 2002

Most (ars In vary good condion
Soma magr nbuanes n e condition due 1o rceased sedmeniation A -_
Esallant parian vagelabion in Malonal Park
S001 grada: &

Mot dvers in far oondition

Exncmsivg algal produciion in smal sircams clkamd of vapataion
Waler wemts dominant in some sub-caichmens

S04 grads: C+

Upland simams in sxmlent oondtion, Iowand ivars in tair condrion
Major dorms affact 1sh communties

Sedmantation causes habkat iss N soma systoms

2001 gradk: B-

Most simams 0 falr oondition

Ewpess sediman In sorme small cossial sub-oatchmants due o deanng
Good riparian vepetation on uplard sireams, far on lowiand maches
S001 grad: C

Lowland sreams in fair bo poar mndion

Soma smaler upiand sirgams in gocd oondion

Loss of ipanian vagaiation ras ked o excessiva algal growh
2001 grade: O

Most sireams infair bo good condtion

Fish gommuniias in some sirsams dominated by introduced spackes
High algal produtivtly in soma sirsams

S04 grads: C

Favarin fair o poor conciion

Sorme changas 1o fish commurity

Alurad flow regime: mouoes opporunity for fish reonitment
S001 grads: C

Most orecks in air to poor condibion

Fish oommuniias dominaied by niroduned spaoes
Cregks oflen choked wih nircduced waeds

2001 grads: D

Major sirsams in very poor condiion, soma upland sreams good
Sream ow rducsd by walsr axtradion, padiouany during dry years
Chanrals Iack miable ripanian wegeiation and oftan dhoked with weeds
001 gradk: F

Fwars infar o poor oordtion

Some upland sireams invary good condiion
Immduced fish spedes prevalam, espadally cap
S04 grads: D

Major sireams in very poor oordiion

Sream ow rmduced by walsr axtradion, padiouany during dry years
Chamral Gmsion N SOME aeas

S001 grack: F

Fwar and st am condrilon varks 1rom vary good o poar
‘Walerwesds ohoks daMmds In some sub-Caichments
Wary high algal growh in smal simams deared of vegetaion

2001 grack: B-




ome Examples of dSUD




The South East Queensland
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Integrated Water Cycle

Conceptual Diagram

CONCEPTUAL LAYERS SCIENCE RESEARCH

- Natural hydrologic cycle - Decentralised Urban Water Cycle

- Environmental values

- Centralised Urban Water Cycle

- Environmental values: servicing the values

- Rural Water Cycle

- Environmental values: pressures

- Total Water Cycle

- Institutional arrangements




Natural hydrologic cycle %

)

Natural variability in the
hydrologic cycle
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Wetland flow
Ground & surface
water interactions

RESEARCH IN SEQ




Environmental values: servicing the values ‘ |

SERVICES

- Aquatic ecosystem
- Cultural & spiritual values
- Irrigating crops

- Primary recreation

- Farm use

- Secondary
[eggatiQntering

- Visual appreciation

- Raw drinking water*
- Human consumption
- Industrial use

- Aquaculture

RESEARCH IN SEQ

See blow outs




Environmental values: pressures Water clarity -~
Toxins

-
o
Pty
‘%’ Coastal algal
" 4

blooms
Pollutant load

- Aquatic ecosystem
- Cultural & spiritual values
- Irrigating crops

- Primary recreation

- Farm use

- Secondary recreation

- Stock watering

- Visual appreciation

- Raw drinking water

- Human consumption

- Industrial use

- Aquaculture

RESEARCH IN SEQ

See blow outs:




Centralised Urban Water Cycle Trade waste

characterisation
(Urban Water Alliance)

Reuse optimisation

o (UQ Chair in Recycled Water) ‘
[ |
Recycled water to
agriculture l
(Urban-Weter-Altiance) 9 Wat
i ) Demand management ater use
-1 efficiency
Ph_ ¥y c_l' in industry
. n Desalinatio
. i. - n
Evaporative loss from - :
storages
Reservoir impacts & treatment (Urbank/izr;gjlliance) Reject stream —
(Urban Water Alliance, UQ, GU, AWTP &
Water treatment plant Loy
(CRCWQ&T)
Dense urban
recycling (Urban STP treatment efficacy
(Urban Water Alliance,
AV RESEARCH IN SEQ
- Traditional water supply
Existing
- Advanced Wastewater Treatment and Western Corridor Recycling Scheme ‘
- Lockyer . Gaps

- Desalination

- Recycling within commercial buildings & industry




Institutional Arrangements

(@)

Responsible
institutions

Local government
Bulk water entity

Environmental regulation (EPA)
Bulk transport

Distribution
Public health regulation Local government



