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• link between stormwater management and 

waterway outcomes

• structured approach for considering 

stormwater in combination with 

strategic planning decisions 

What we want to achieve:

source: Anthony Pik, OEH



Pressure

State

Impact

Response

(catchment activities, 

quantified through stressors)

(estuary health)

(values/benefits)

(management)

General Approach



Approach translated into Plans and Policies



Ecological condition targets



Ecological condition targets



Monitoring, Evaluation and Reporting Strategy  



Creek Lagoon Lake

Rivers Lower 

(>25 psu)

Rivers Mid 

(10 – 25 psu)

Rivers Upper 

(< 10 psu)

Chl a 1.9 2 3.6 2.3 2.9 3.4

Turbidity 2.2 3.3 5.7 2.8 3.5 6.6

Ammonia 21 13 15 8 32 51

NOx 5.9 12 3 5.1 36.6 46

DON 260 460 670 176 260 425

TN 349 636 746 205 380 608

PO4 2 4 1.2 2.8 4.9 3.5

DOP 4.5 8.5 8.5 3.7 3.1 2.9

TP 15 25 22 10.3 18 15

Si 1321 950 424 638 1268 2488

Revised ANZECC triggers 



Catchment Model

Hydraulic Model

Ecological Response Model

Explicitly linked:

First-pass assessment tools



• Assess rezoning from current 

to rural residential

• Advice in light of the South 

Coast Regional Strategy

OUTCOME:

� lake is sensitive to land use 

change

� further assessments on 

feasibility and extent of 

stormwater management

Application of CERAT



Sydney

Pipe Clay Creek

Cudgera Creek

Tilba Tilba Lake

Catchment 

pressure:

State and regional applications:

• MER and State of Catchment reports

• OEH Estuary Management Program

• Councils

• Sydney Climate Story line

• MEMA Threat and Risk Assessments



Enhancements to models



July 2011 July 2012 April 2013 Oct 2013                      Nov 2013            current

Green 

Paper

Review of 

planning 

system

White 

Paper
Public  

Comment

Community 

consultation

Planning Bill 

2013 &

Planning 

Administration 

Bill 2013

Amendments, 

Upper House
Public 

Comment

Debated in 

Parliament

Community 

consultation

Replaces 

EP&A Act 

1979

NSW Planning Reforms?

EPA and ROG-South 

submissions to 

consider stormwater 

impacts

ROG-EPB and WWCSB



Current ecological health of lake:
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Lake Health :

a) no net increase

?

b) DCP



First pass assessment:

need to reduce 

current loads by 

20%



Effects based management:

DIN (kg/km2/y)

1.4

71

Dora Ck

Cockle Ck

Stony Ck

Wyee Ck

Load per unit area

e.g. Lake Macquarie

Residence Times of 

Catchment Inputs

+

• Prioritise resources for stormwater 

management options

• Set local stormwater control targets



Effects based management:

current situation Lake Illawarra

TN load (kg/y)

catchment model output integrated outputs from catchment and estuary model

(how long it takes for subcatchment loads to clear from lake)

‘threat’ to estuaryTN loads from this 

subcatchment are 

large, and take the 

longest time to be 

flushed out of lake

DRAFT



Proposed tangible outputs for Planning:

RED:

EIS to help meet ~20% load 

reduction required? (will depend 

on management objective for 

lake and tributaries)

YELLOW:

NoRBE

GREEN:

minimum performance standards 

(e.g. existing DCP)

DRAFT

OR SIMPLY, COLOUR CODING TO ID ‘BENEFITS’



What to do in a ‘RED Zone’?

Catchment Model

(e.g. MUSIC)
DCP, NorBE, no 

net increase

Hydrodynamic Model

Ecological 

Response Model

determine impact

determine local 

stormwater 

control

(ecological condition target, 

linked to values, benefits)

Achievable?

Feasible?

NO

Offsets in

near-by 

subcatchments

Accept 

outcome

DRAFT



Lots of work to do…

• Revise catchment modelling – LEP zones, MUSIC constituent concentrations?

• Outcomes re-mapped based on risk assessment approach (ISO 31000, 2009)

• Proof of concept – go through a DA in a red zone

• Cost/benefit analysis (feedback from Industry, practitioners etc)

• Application to freshwater systems (different models but same approach)


