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e link between stormwater management and
waterway outcomes

e structured approach for considering
stormwater in combination with
strategic planning decisions

source: Anthony Pik, OEH
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Pressure (catchment activities,
i qguantified through stressors)

State (estuary health)

Im Pa Ct (values/benefits)
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Response (management)
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Draft Great Lakes Development Control Plan 2013
6 Chapter 11: Water Sensitive Design
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- Mid Wang ¥Wauk / Caolangolock Estuary
[ walis Lake

- Pipers Bay
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Monitoring, Evaluation and Reporting Strategy

State Plan target

By 2015 there is an improvement in the condition of estuaries and coastal lake ecosystems.

Background

Anestuary is any semi-enclosed body of water having a permanently or intermittently open

State of the catchments 2010

oy e By s e e Tt SR ALL SR ESTUARIES i INDICATOR ALL SR ESTUARIES & INDICATOR
typically be found in the lower reaches of the creeks and rivers draining to the estuary. % a w g a w
] © w S = @ o
z o F =
?gﬁﬁaﬁwsﬁ ?gﬁﬁ;ﬁm:ﬁ
E F=lE|2| 282k = E FS|E| 2|8k =]
000 Trend s xdle|gl3|glsl e fro Trend c x a|ls|3|z|E|5|E fre
Condition Unknown & FEEEEEEEE Condition unknown = 4 3|s|slE|R|EE|| 2
o 9 9|=(=|5|8|las|®|=e|l0 o 99l|lz|=|(5|8|=s|8|a|0
o ZQo|s|lr|w|sS|ofi|o o ZQlo|s|lF|lw|S|w|L|o
ALL NSW ESTUARIES EE ¢ [E=EL] [ ] M ALL NSW ESTUARIES Es + [ [ ] M
ALL SR ESTUARIES Ea - [ ] [ ] M ALL SR ESTUARIES Ea » B EEIEER
- 1. Hargraves Creek — L I N Y 52. Saltwater Creek (Rosedale) ] T I T T T 7171
ot e O 1 e i o 2. Stanwell Creek — BT T T T T 1t 53. Tomaga River EE v [ e ™
2y will be the | ite i
_ — 3. Flanagans Creek Y s e Y 5. Candlagan Creek EE : D v
i — 4. Woodlands Creek — [N I I I I 55. Bengello Creek ] LN I I I
5 Stacky Creek T s e 56 Moruya River EE c [T T v
6. Bellambi Gully [ T I T T T 11 57. Congo Creek Eo o7 M
7. Bellambi Lake A I T T 1 v 58. Meringo Creek ] V[ I _[ma[najmm]_] L
8. Towradgi Cresk 5 T i s s e 5. Kellys Lake S o e s
9. Fairy Creek [ J° B g 60. Coila Lake Eo 2 [ I Tra[ T M
10. Allans Creek O [T 1. Tuross River B2 ¢ P v
11. Port Kembla — I I I I | 62. Lake Brunderee E » [T TOrap=g L
12. Lake lllawarra 1 I o o e 63. Lake Tarourga — | [T _Ira[ra[mal ]
13. Elliott Lake [ I T e I 64. Lake Brou ZE 7 | ] [1a] M
14. Minnamurra River ED 2 [ e e ™ 65. Lake Mummuga BR » [T 1T I TEEw
15. Spring Creek E ? [T Wmalna] JL 66. Kianga Lake ] P T [Emallll L
16. Munna Munnora Creek [ I T T T T 177t 67. Wagonga Inlet ]
17. Werri Lagoon 25 2 | [ [ _ B [ra] L 66. Little Lake (Narooma) 1
18. Crooked River EE ° [ I e w 69. Bullengella Lake ]
19. Shoalhaven River [ 1 [ 1 70. Nangudga Lake B -
20. Wollumboola Lake [ I\ [T 1 _Pmalnal_| L 71. Corunna Lake E5 =
21. Currarong Creek [ T T T T T 711 72. Tilba Tilba Lake [zZs *




SAd
{‘.“’)’ Office of
Jcw | Environment
covernment | & Heritage

Revised ANZECC triggers

Rivers Lower Rivers Mid Rivers Upper

Creek Lagoon Lake (>25 psu) (10 — 25 psu) (< 10 psu)

Chla 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 51 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
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OzCoasts

Australian Online Coastal Information

o o o
Search Data  Climate Change  Conceptual Models  Coastal Indicators  Habitat Mapping BIEITEIGELGERIENENINENE  Landform & Stability Maps Expl I clt Iy I I n ked L]
.

CERAT MENU

Overview
License Agreement
Tutorial {video)

== e = - - Catchment Model

Glossary

Model Descriptions
Data Sources

Case Studies

FAQ

Contacts
Acknowledgements
Software Bugs

Recent Updates - d Hyd raUIlc MOdeI

The Coastal Eutrophication Risk Assessment Tool (CERAT) uses models to estimate nutrient and sediment loads
from coastal catchments in New South Wales, and assess potential impacts of the loads on the ecological

Ecological Response Model

Copyright & OEH 2011, Last updated September, 2012, Uss of CERAT, and data and information avaiabie from it, are subject to OEH's License Agresmant
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Assess rezoning from current
to rural residential

Advice in light of the South
Coast Regional Strategy

OUTCOME:

v’ lake is sensitive to land use
change

v’ further assessments on
feasibility and extent of
stormwater management

A Verons Estate, Sussex Inlet

N

0 05 1 2
e lometers
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Catchment
pressure:

State and regional applications:

e MER and State of Catchment reports
e OEH Estuary Management Program
e Councils

e Sydney Climate Story line

e MEMA Threat and Risk Assessments
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Good light inputs

- Intertidal flats

Poor light inputs
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Replaces
EP&A Act
1979 \
Planning Bill
2013 &
Review of Planning _ _
planning ~ Community Green Public White Public Administration Amendments, Commum.ty Deb'ated in
system consultation Paper Comment  Paper Comment Bill 2013 Upper House consultation Parliament
July 2011 July 2012 April 2013 l Oct 2013 Nov 2013 current

The Illawarra
over the next 20 years:

EPA and ROG-South A Discussion Paper
submissions to August 2013

consider stormwater
impacts E——

l

ROG-EPB and WWCSB
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First pass assessment:

Lake lllawarra

Risk Assessment Sustainable Load Catchment Model

Estuary Model

Current Situation Model:

Chi a (mg/m)

TH load (kgiy)

PE {mg Nim*)

41
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{ — Current — —CI85% — +CI95%

10

Chil a (mg/m3)

Target:

Chil & {(magim®)

TH load (kaly)

% reduction

87886

Run Model

need to reduce
current loads by
“— 20%

Guidelines:
0. Where the current load is below the sustainable load, it
should be maintained

0. Where the current load exceeds the sustainable load,
activities should work towards achieving the sustainable
load over time

The guidelines are consistent with the Water Quality Objectives for a watenway,
when assessing and managing the likely impact of acfivilies

Download Data:

[T current model input

', INEN: P&

2mail

aste into an image edifor or &

7] target model output

[ Download |

[LRESETALL |

Copyright © OEH 2011, Last updated Septemiber, 2012 Use of CERAT, and dats and information available from it, are subject to OEH's License Agreermant

EXIT SYSTEM
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Effects based management:

e.g. Lake Macquarie

DIN (kg/km?/y)

e
S

Load per unit area

Prioritise resources for stormwater
management options

Set local stormwater control targets
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TN load (kg/y)

TN loads from this ‘threat’ to estuary
subcatchment are

large, and take the

longest time to be
flushed out of Iake\

catchment model output integrated outputs from catchment and estuary model

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

DRAFT
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RED:

EIS to help meet ~20% load
reduction required? (will depend
on management objective for
lake and tributaries)

NoRBE

GREEN:
minimum performance standards
(e.g. existing DCP)

OR SIMPLY, COLOUR CODING TO ID ‘BENEFITS’

DRAFT
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Catchment Model

DCP, NorBE, no
net increase

(e.g. MUSIC)

Achievable?
Feasible? determine local
< stormwater

¢ control

Hydrodynamic Model

1/N O\
Offsets in Accept determine impact
near-by outcome
subcatchments Ecological

Response Model

(ecological condition target,
linked to values, benefits)

DRAFT
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e Revise catchment modelling — LEP zones, MUSIC constituent concentrations?
 Outcomes re-mapped based on risk assessment approach (1SO 31000, 2009)
* Proof of concept — go through a DA in a red zone

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

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



