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Outline
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Background to the study region: Moreton Bay
catchment in eastern Australia - rapidly
expanding population

Development of partnership (science, managers,

policy makers) to deal with issues affecting
coastal waterways

Development of science and monitoring program
Communication with stakeholders

Implementation of actions



Background to the study region
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15 major catchments
22,672 km?

19 local government areas
Population 2.5 m

Fastest growing region in
Australia
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Importance of the region's waterways:

WATERWAYS =

» High conservation significance (Ramsar)

* Major commercial and recreational fisheries
» Water supply (urban and rural)

* Recreation & transport & s =

.




Since European settlement:

+ 20% of original vegetation remains - less
adjacent to streams

Altered hydrology - dams & weirs

Declining water quality (nutrients &
sediment)

Declines in aquatic diversity

1947 1991

= <30
# 30-250
250-5,000 Persons km-2




Catchments drain into Moreton Bay
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Key drivers for change
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+ Fast growi lati
ast growing population Sewage set

+ Security of water supply Hto choke . BaY in danger
(quantity and quality) = waterway; StlldY reveals

Concerns about industry [ =5 e -

viability - tourism, fishing aPolluhon hot spotu
and agriculture. N

Increasing community
expectations about
improving water quality
and ecosystem health

i Il River sewage MM
Recognition - cheaper‘ to ':_‘J";‘;g'-',-;"_: E?..i...'.‘_._t...?,"?ﬂﬁ? ‘
protect than to restore ... N




Formation of the Partnership
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3 levels of government

- Local councils (6; 19)

- State Government
agencies (6)

» plus Federal funding

Strong research support

3 Universities

- CSIRO

- 3 Cooperative Research
Centres

- - :
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HEALTHY

Because we're all
in the same boat

WATERWAYS
\ P>

Community &
industry advisory
groups (>40)

- indigenous
 conservation

- catchment & landcare
- commercial industry

* rural industry

L LAIDLEY g
o :




Developing a common vision:
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healthy
living ecosystems

livelihoods and lifestyles

managed in collaboration




Achieving the vision:

Set values that reflect the vision
* numerous workshops with stakeholders

Measurable water quality or ecosystem health

objectives that protect the values
* underpinned by sound science

Management actions to achieve these objectives
- working with policy makers




A staged approach: Stage 2- Moreton Bay
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1994 - 1997

Stage 1
Scoping

B Background
Studies

B & Local Councils
B Sigte & Federal
Governments

Stage 2

Bay and Estuaries
Focus

B Pilot studias

B Design of Extuarine &
Marine Monitoring
Prograrm

B & Loscal Councils
B Sigta & Federal
Governments

1999 - 2002

Sl e - - i RS s s

2002 onwards

Stage 3

Rivers and Catchment
Focus

B Cngoing studies

B Estuarine & Marine
Monitoring

B Design of Freshwsatar
Monitoring Program

W Ragional Decigion
Support Tools

B Regional Process
Studies

B 1% Local Councils
B State & Fadaral
Govarnmeants

Integrated Partnership

Waterways Management
Land to Ses;
Sustainable Catchment

M Int=grated Freshwater, Estuarine
& Marina Maonitaring

B Design of Load-Based & Human
Haalth Maonitaring Program

B Decision Support tools for
Implemantation

B Process Studies

B Socio-Economic Stucliss

B Sustainable Loads

B 1% Local Councils
B State & Federal Gowearnmeants
B MAP & MAK Iniatives

A staged approach was adopted by the Study, with each stads having a diffarent focus, targated objectives and claar cutcomas.




Sewage Plume Mapping (using 5!°N)
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Sediments in Moreton Bay and seagrass loss
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Sediments in o
the Bay Turbidity Seagrass

distribution




A staged approach: Stage 3- catchments
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1994 - 1997

Stage 1
Scoping

B Background
Studies

B & Local Councils
B Sigte & Federal
Governments

Stage 2

Bay and Estuaries
Focus

B Pilot studias

B Design of Extuarine &
Marine Monitoring
Prograrm

B & Loscal Councils
B Sigta & Federal
Governments

1999 - 2002

Stage 3

Rivers and Catchment
Focus

B Cngoing studies

B Estuarine & Marine
Monitoring

B Design of Freshwsatar
Monitoring Program

W Ragional Decigion
Support Tools

B Regional Process
Studies

B 1% Local Councils
B State & Fadaral
Govarnmeants
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2002 onwards

Integrated Partnership

Waterways Management
Land to Ses;
Sustainable Catchment

M Int=grated Freshwater, Estuarine
& Marina Maonitaring

B Design of Load-Based & Human
Haalth Maonitaring Program

B Decision Support tools for
Implemantation

B Process Studies

B Socio-Economic Stucliss

B Sustainable Loads

B 1% Local Councils
B State & Federal Gowearnmeants
B MAP & MAK Iniatives

A staged approach was adopted by the Study, with each stads having a diffarent focus, targated objectives and claar cutcomas.




Stage 3 Scientific Tasks
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il Water Quality Strategy (SEQRWQMS)

I m Public Invﬁv&mem I

Process Studies

Mutriant Cycling:Role of Management
a
Benthic :ru!ig&a in Support Tools &

Estuarias Integration

Badimant & Mutriant Sourcing Bay & estuarine monitoring
Wr Riparian Rehabilitation Catchment modelling
iBs
(in-the-ground works I
On-the-ground works Decision Support
Systems

: Evaluation of
Bay/Easumrie

Frashwatar/Catchmeants

Evaluation of State of Waterways
H Loads and Impacts: N Eqiogical Haalth -
P

Marcohy/Mooloolak

Manitoring
ip Souroe Diffusa - Program:

Funding Souross

| L [ seier are O cos onm [ acee [ ers I stage 2

Counclisf ;14 Counclis/EPAS Bub.region
EF& Coasta CRC Coastal

Staga 3 task architzcturs, showing the intagration and linkages of tasks aimed &t providing input into the dawsloprent
of the ZEQ Ragional Water Cudity Manzgement Sirategy.




Sources of sediment in Moreton Bay
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- Where does it come from?

* What are the processes
that generate it?




Source of sediment in Moreton Bay
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Modelling suggests 70%
sediment in Bay comes from
<30% catchment area

Tracer study confirms that
most sediment comes from
soils on Marburg formation
rocks

Caitcheon & Howes (2005)



Dominant processes generating sediment?
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Hillslope erosion

Key issue in steeper pasture and
intensively cropped floodplain

Solutions:
- promote ground cover
* maintain soil structure
- trap eroded sediments

Channel Erc=ion Hi”S'Ope er'OSion

Musration of channal and hillslops srosion processes. Channel srosion includss guly and streambank srosion ard hillslops
srosion incldss shestwash and ril [shallow [<20 omi| channell arasion.




Dominant processes generating sediment?
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Channel erosion .
Promoted by high stream energy,
riparian vegetation clearing, and
floodplain degradation

Solutions:
* protect riparian vegetation

* re-establish riparian vegetation
- control stock access

Channel erosion Hillslope Ercsion

Musration of channal and hillslops srosion processes. Channel srosion includss guly and streambank srosion ard hillslops
srosion incldss shestwash and ril [shallow [<20 omi| channell arasion.




Channel erosion dominates in the region
Vine| ey ™ | R W - e

Model prediction

Hillslope:channel erosion ratio
B 0-1 (channel erosion dominates)
1-10 (hillslope erosion dominates)

Tracer study

subsoil

Logan R sediments +

Brisbane R
1 ' ts uncultivated
cultivated

- Channel erosion is source
of most sediments
delivered to the lower
Brisbane & Logan Rivers

226Ra (Bq/kg)

4 6 8

- Other source is cultivated 137¢s (Bq/kg)

surface soils
Caitcheon & Howes (2005)




Degraded riparian lands

-

About 507% of the 48,000 km
of streams in SEQ has poor
riparian condition

Riparian condition also has a

large influence on stream
ecosystem health
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Recommendations for riparian management

E
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Riparian rehab. for:
< - filtering sediments & nutrients
TR - stabilisation
S - altering water flows
Streams are dry most
times of the year

High flow events

Riparian rehab. for:

- stream health

- stabilisation

- wildlife corridor
> hahjpkedidpree@donfor:
; - st.ab!hsahon.
‘v - wildlife corridor

- habitat protection

Permanent flowi
streams

SQIDS/Wetland




Using Decision Support Software
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EMSS

» Synthesise process
understanding of the system
(links catchment to water)

» Facilitates decision making
process to select actions to
best protect waterways

Wastewater
Treatment (city)

Fra

Wastewater
treatment

(industrial)
Stream bank

re-vegetation

Environmental Management Support System




Using Decision Support Software
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Managemen! aclins
Incorporated In ihe EHSS

Lond w9 ond Land
Hanogment Chong

Aparias MaaErml =

Urban S0 e ler
Honageren

—_—

Poinl Sourca
Honagrearl

The Calchmen! Mecel ICrlobsl
Tr me-arasd

masl
DRk o Sach mibahiment,
ssdnafss af taly rancl
i, a:gm,-mbm )

The thr=e linked sub-modsl= cormprising EMSS.

The Ronling Medel (Marnoss )

Eoan Trough e M nabwak.

The Herage Medel (Madiill

Tha slarga el R | Maddic
m.h:g:wllm?:m:mm R )
A TREpTENG

H meees sary, a grannt wakar rendsl
an be | Pk toth EMES.

Receiving
Water

Quality
Model

W Modalled nitrogan cancentration
M Mezsured nirogen concentration

Total Nitogan (mg L

I,

418 428 EZD EAZ B4z TLETRT BLOD BES
Diistarca from Rivar mouth IAMTD ki

Example of Receiving Watsr Quality Maodel Calbration - Erisbane River.

L0 EPA

Vertessey & McAlister (2005)



Scenario TesTing
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B cwer Peewi
I iteses Fainas
D | Canonl - Subcaschrment | Changs Wonagemsd | adernd |
Futcchwent | Caboote Fres =] s
Lorvd Linn | | Ptuarms |

Past Future

Current TN loads

2020 “do nothing” scenario

TH Leovad from oatohment itonnesiveart

2020 achieve objectives for future urban land

m ' 2020 achieve objectives for future urban land
E» + SQID retrofit

+ SQID retrofit + riparian management

Vertessey & McAlister (2005)




Ecosystem Health Monitoring Program
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Assess effectiveness of environmental protection measures (e.g.
stormwater controls, STP upgrades, riparian vegetation)

Integrated monitoring tor , _ :

:(:;[Il\]\l:{l:[ (g_lIL'L'l].‘%I;lI"I('I ES"'uar"ne and marine EHMP
' | - Designed stage 2

- Implemented Stage 3

260 sites (sampled monthly)

The Scuth East Quesnsland (SEQ)
Ecosystem Health Manitoring Program
has two integrated componants; the

i i MP includes

3 ater ard al
of the SEQ estuaries. The freshwatar
component includes rivers and streams
abova the astuar sz,




Ecosystem Health Monitoring Program

Wi ol ™ | || PR W e
Freshwater EHMP
- Designed stage 3 ; Implemented 2002

Integrated monitoring tor
South East Queensland
wate l'\’\-";'l}"ﬁ

[0 Unkand streame and lewhand vars
linchuding ceastal and wallum)
Estuaries and Mareten Bay
land Bradwatar)

&

Eco Processes

120 freshwater sites
(sampled 2x/yr)

component includes rivers and streams
sbova the estuariss.

1
Er




Adaptive management framework
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Wider Applications - B Similar situations
Value Added from e.9. other catchments
Adaptive Management B \Wider public

B Decision-makars

Improved
mReport card - Understanding
W Science e o -
roadshow

B Audit reports

B Annual report

B Market research
report

B Science
Expert Panels

B Review
workshops

Evaluation

b4 AT 10N

W Ecosystern Health Monitoring
B Implementation audits

B Financial tracking

B Market research

Adaptive
Management

Cycle

Monitoring

B Update of strategy
W Input to other plans
B Project plans
B Foresighting

Policy

Planning

\ .,,\I

Implementation

B On-ground actions
le.g. STP upgrades,
riparian management)

W Haalthy Waterways
campaign

W Science & research
program

ongoing knowledge
acquisition

critical role of
monitoring

continuous
improvement in the
identification and
implementation of
management.

effective
communication of
knowledge for
policy/planning
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Ealth
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A comprehensive monitoring program

Mazza in the narth, south ta the NEW bardsr and west 1o
Toowsomba. The EHMP uses rigorous zzience to identify
waterwey hesith incorparsting = range of biclogical. shysi-
cal and chemicsl indicators. The menftaring of spprapriate
ina/marina zamgznant of the EHME
1202, sxpanzed narth 1= the
= Coastin 2001 and zcuth 1o the Goid Coast in
naw inchudes 250 monitoring sites. The EHMP
expandad into the frezhwster caschments in 2003, with =
totel of 120 frazhwater sitez now baing manisared in Szuth
East Quasnsiand’s fivars and streams.

A parmnership approach
The SHMS was estabizhes in respanze to requests by the
18 Locel Sovernments and other stekshelders in South
Eest Quesnsiand for provision of an independent sudit of
the effestivensss of envirenments! pratection and man-
agement measures undertaken by their sgencies. The
Brogram iz manzged by the Morsien Bey Waterways snd
Catchments Parinershis on behalf of the various stake-
holders and iz implemente by & large tesm of experts

m the Cusenzland Governmant [Natural Rezourzez and
Envirenmantal Frotsction Agency, Quesnzland Health
e Services), universities (University of Gusensland,
Griffith Universizy) and CSIRO.

Integeated into an adaptive management framework
The EHMS raporss on ragional scosystem heslth candi-
tion, which can be uzed to provids leng-term feadback on
the sffectiveness of mansgement actions undertaken o
Protect South East Dusenzland catchments, waterweys
an Morston Bey, and to identify smerging isues that
may reguire management iniervantion. To achieve thiz, the
Program iz smbsdded inta the Pertnership's edaptive man-
agement framesark that finks manitaring 1o mansgsmant
sbiectives and reguler review and evelustion of the effec-
tivaness of our actions.

Tha EHMP has racsived nationsl and intamationsl raceg-
nition, and iz conzidarsd ane of the bast comprehanzive
marine, estusrine end frashwater scesystem hesith mentar-
ing pragrams i Austrais.

Detaited information on the indiestors snd meth-

ods employed in the EHMP can be found in the
Haalth Monitoring Pragram 2002

- 2003 Annusl Teshnical Report published by the

MBWCF, or by visiting the Healthy Waterways

ebsite ot v hesithywatsrways.om.

Freshwater Report Card 2004

,_
13
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2
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Catchment border

Monitoring sites
Excellent

el g

-
rade

arada

Stanley-Kilcoy Catchment
B ez and stream gensrally
in geod condition with @ zight
increaze in grade fram last vear
zzocisted with comtinuing
impeovemant in the
Sizh communities

Mid Sriskane Cathment
B Grace besed on aszessment of

riy ane ste, but rasuits con-
Siztently indicative of moder

remain in moderate 52 pace

Bremer Catohment
B Very poor results for mutrients
in Sprng 2005, fut thess were
baianced by very gosd resuits
for thet indicnar curing Autamn
2004 follawing late-zumer
Lagor-amen Corchmenss ([
B Streems very susstanticly in
health scrast the cetchment. but
with na indicetion of imprevement
in candition fallowing Sginficent
raintes

Report cards on progress

.-‘5"'"‘-—_

-

-r

Woosa Catchment
No changs in grade fram last
vear. with all macstars of
neaith once sgain showing

= mily good resuits

catzhments geraraly in medersts ta
acad candition

Cobookturs-Pumicestons Catshments

This zatchment sxhiaites the greer
caiogeal condition
year and the grace Raz besn
ecreazed from = B+ to s C-

Pine Catchments

B Markediy poor rezults scross
mast Rdicaters of hesth far

fne in grade for this
catchment from a C last year
128 D= this pear

Lawes Brisbane Catahment
The high degree of wban
nd industrisl develapment
in 1z catzhment s zsoci-
sted with conziztantly poor

grade fram © = lest year 32
the crezent A

Wider Applications - W Similar situations
Value Added from e.g. other catchments
Adaptive Management W \Wider public

W Decision-makers

W Update of strategy
B Input to other plans

M Project plans
M Foresighting

Improved
mfeportcard . Understanding

M Science
roadshow

W Audit reports

W Annual report

W Market research
report

M Science
Expert Panely

Adaptive
W Review
workshogf anagement

Cycle

Implementation

W On-ground actions
4 (e.g. STP upgrades,
riparian management)

/ B Healthy Waterways

W Ecosystem Health Monitoring
B Implementation audits

W Finandial tracking

W Market research

Monitoring

Estuarine and Marine Report

® Continued high inargari
wtrienss in wpper resches

B Good weter qusiity but
egraced roerian hakiet

W Ceraraily good wanes quelny with
searer elues 7 the southern pes
Caboofture River =
B Low dizzalved sevgen s
high rutriens I umger reeches

B High autrient ievels end occe”
zizasl physcalsritsn boems

Tingalpa Creskc =

B igh nusient ieveis esasciely ohi
sherus end love dizsaved orygen

Brisbane River B
B Figh nutrients sn turbidiy,

o Gazoived axyge

Oxley Cresk.

Lagan River
B Poor water quaiity but improved
aurbicity in upper reaches

Bremer River

B Centirues high mutient eve's bu
redused fram previcus yeors

Albers River
B Foor fuzhing and pairt source
rutrient leeding
Fimpama River

B High nutrients. end low disscied
xvgen levelz

Coomers River
B Good weter quaity but
dagrades riparisn haitat
B Good weter quelity but highty
wrbarized lower reaches

Talicbudgera Gresk e——

B Good wate quaity snd
atact natural hebitats

Currumbin Creek

= Good weter quasty and
imtact ratural nasitats

campaign
W Science & research
program

ard 2004

B Gacd wates qusity
thraughout regian, simi-
o valuss 1 lest year

B Incresss in Lengbys
blosms compared o
lezt vear




Wider Applications - W Similar situations
Value Added from e.g. other catchments
Adaptive Management W \Wider public W Update of strategy

Improvement of understanding

— P g W Project plans
H‘ALTH‘F | - F M Foresighting
WATERWAYS “— i Improved Policy

m fport s . Understanding Planning
B Science { = e
roadshow aw

How our understanding of SEQ waterways evolved Bt ' Adaptive

M Review
Stage 2 Task B Revised Stage 2 workshops Management

Architecture (1997-89)

Concepiual Model (1983}

Frrere e

Cycle

FIREIRINY

y

i

Implementation

W On-ground actions
(e.g. STP upgrades,
riparian management)

B Healthy Waterways
campaign

W Science & research
program

W Ecosystem Health Monitoring
W Implementation audits H ¥

W Finandial tracking Mﬂﬂ“o"nu
W Market research

nitial Stage 2
Conceptual Model (19397)

Titad Seesoms Assisted by

Euluiary Estuary Maring 8 continuous
]
o process of

. |1 oot

= | e Continual refinement

Stage 3 Task

Architecture (1999-2001) J

~

and testing of
conceptual models

Lipinne

farlrsiiod Emuary

Stage 3 Conceptual Model (2001)




Links to policy

- . E
- HEALTHY = i
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CEO s Committes

Partnership Board

(s

[}

Modalling Advisary Panal

Lyngbya Scientific Fanal

Sexial, Manning &nd Policy
#Advisory Pansal

Water Rusourcs Soknoe Pansl

EH MP Warking Group

Sand Exiraction Sokritio Parsd

Ciibairs

Link= batwesn the Parnership Scientific Adwvizony Group
and the policy-satting and dacision making components

of the Parmerzhip.

Wider Applications - W Similar situations
e.9. other catchments

Value Added from
Adaptive Management W Wider public

W Decision-makers

Improved

M Report card

M Science
roadshow |

B Audit reports

B Annual report

B Market research
report

M Science
Expert Panels

M Review
workshops

Evaluation

FIREIRINY

W Implementation audits
W Finandial tracking
W Market research

: s
— % - w 3 riparian management)
/ W Healthy Waterways
\ campaign
W Science & research
program
W Ecosystem Health Monitoring

W Update of strategy
M Input to other plans
Project plans

Adaptive
Management

Cycle

Implementation

W On-ground actions
(e.g. STP upgrades,

Monitoring

Strong link between
science and policy

makers




-

Sewage
Treatment
Plant upgrades

Wider Applications -

Value Added from 5

Adaptive Management W Update of strategy
her plans

Improved
. Understanding

Evaluation

o - On-ground agg#fhs
19 campaign
. W Science & research
program
W Ecosystem Health Monitoring

mentation audits Mﬂﬂilol'ing
i ng

Stormwater Quality
Improvement Devices




Effectiveness of management actions
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~$500M commitment by local
government to reduce wastewater

5°N Sewage
Plume 1998
(summer)

Summary of Nitrogen Discharges from Recently Upgraded South
East Queensland WWTPs

g

B Lluggage Point WWTP

B AIGCCCWWTF's

B Redcliffe WWTP
Alllpswich Ciy Council
Wastewater Cantres

oy

189900 200001 200102
Reporting Years

Nitrogen Discharge (Tons / Year)

Improved a Policy
coortcxrd . Understanding - Planning
5 Ct i - =
roadsho iy
B Audit reports N - \
T W \ %

Wider Applications - M Similar situations
Value Added from £.9. other catchments
Adaptive Management W Wider public

B Decision-makers

W Update of strategy
B Input to other plans
B Project plans
M Foresighting

W Annual report
W Market research

p AN
Eipare Pansi Adaptive
B Review
workshops . Management
Evaluation Cycle
z x Implementation

M On-ground actions
(e.g. STP upgrades,

S N - w " riparian management)
W Healthy Waterways
| campaign
W Science & research
program
W Ecosystem HealtgMonitoring

W Implementation ags Monitoring

W Financial tracking
W Market research

Bramble

51°N Sewage
Plume 2001

(summer)
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Temperature reg
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Echidna Creek case study

o

Revegetation

Treatment
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Echidna Cresk, a fributary of the Zouth Marozchy Rivar,
is a focal catchment n the riparian rehakilitation

darmonsiration projacis.
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The future
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1994 - 1997 1997 - 1999 1999 - 2002 2002 onwards

Stage 1 Stage 2 Stage 3 Integrated Partnership

Scoping Bay and Estuaries Rivers and Catchmeant Waterways Management
Focus Focus Land to Sea;
Sustainable Catchment

B Background M Filot studies B Cngoing studias T W ITtegrated Freshwater, Eatuaring
Studies B Design of Extuarine & B Estuarine & Marine & Marina Maonitaring
Marine Monitoring Monitoring B Design of Load-Based & Human
Prograrm B Design of Freshwsatar Haalth Maonitaring Program
Monitoring Program B Decision Support tools for
W Ragional Decigion Implemantation
Support Tools B Process Studies
B Regional Process B Socio-Ezonomic Stuclies
Studies B Sustainable Loads

B & Local Councils B & Local Councils B 1% Local Councils B 1% Local Councils
B Sigte & Federal B Sigta & Federal B State & Fadaral B State & Federal Gowearnmeants
Governments Governments Govarnmeants B MAP & MAK Iniatives

A staged approach was adopted by the Study, with each stads having a diffarent focus, targated objectives and claar cutcomas.




Subcatchment scale - ‘priorities’
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Ex. Lockyer Scoping Study
We can identify the areas
which are exporting more
sediment




What restoration is requnred
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channel/bank restoration?

gully s‘rablllza’rlon7

riparian revegetation?
Also can provide this advice now




Where in the landscape?
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are there priority areas?
 eg high sediment yield
eg low riparian shade
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What is the optimum size and spatial arrangement
of restoration?
- eg one large continuous section or several small ones?

Cannot fully answer this
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Because we're all
in the same boat




Defensible science and effective communication
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Science involvement in cultural celebration
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Annual Riverfestival and
International Riversymposium

'Managing rivers with climate
change and expanding populations’
4th - 7th September 2006 www.riversymposium.com




Science book - 2005
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SOUTH EAST QUEENSLAND,
AUSTRALIA
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Because we're aff inthe same boat ==

http://www.healthywaterways.org




