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Water Research Laboratory (UNSW)

e UNSW remote
Campus since 1959.

e 60+ Engineers &
Scientists

 World Leading
Research

— Physical & Numerical
Models

— Field Work




Port Development & Environmental

Restoration

Major Port Development on
East and West Coasts.

Breakwater design
Port Circulation
Dredging
Hydrodynamics
Sediment transport
Contaminant dynamics

Offset and environmental
restoration


Presenter
Presentation Notes
I use this slide to discuss the expansion of ports across Australia over the past decade and the related issues, including working with nature.
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Presenter
Presentation Notes
This is a map of the projects where we are conducting ‘working with nature’ projects.  Not all port related by close enough.


Proposed restoration

Modified 2-way

/ floodgate

Existing site

(b)

DESIGN/PLANNING

Applying conceptual design against site limitations and project restraints
(floodgate design criteria)


Presenter
Presentation Notes
For each of these projects the main engineering aspect is focused on how we can align our preferred designs with the constraints of the site.  This is what we discuss at Tomago.  


Tomago Wetlands
(500 ha)





Presenter
Presentation Notes
Before and after photos to show them the extent of the change at Tomago and that it can be done well.



Yarrahapinni Wetlands

No Connectivity ‘Fish Safe’ Access


Presenter
Presentation Notes
Large offset compensatory site.
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Presentation Notes
Animation highlighting the restoration of tidal flows and assessing potential impacts for site.


Kooragang
Island


Presenter
Presentation Notes
Undertaken as a offset for Newcastle Coal Infrastructure Group as part of their PORT expansion.  


Big Swamp, Manning River
BEFORE


Presenter
Presentation Notes
Large offset site.  


Big Swamp, Manning River
AFTER





Presenter
Presentation Notes
Engineering at work to redesign compensatory site including 5 D9 excavators onsite for 6 months to fill in 23 kms of drains and construct a new river channel to enhance tidal flushing.


Everlasting Swamp (3500 ha)

—



Presenter
Presentation Notes
Another very large compensatory tidal wetland site under construction.


Everlasting Swamp



»

Case Study:
Newcastle Port

Restoration of large
coastal wetland as port
expansion offset.

Includes:
 Eco-Engineering Design
e Staged Planning
 On-ground works

* Monitoring


Presenter
Presentation Notes
Now we run through how we do this at the Tomago site in detail.  


Newcastle 1801 Newcastle 2015


Presenter
Presentation Notes
Newcastle Port and Estuary have significantly changed over the past 200 years.


Eco-engineering Design

Eco-hydraulic
models are
developed to
asses:

— Ecologic
response to
rewetting

— Risk
— Engineering
Design


Presenter
Presentation Notes
We employ ecologic response models to assess onground options and link hydrology with ecology.


Restoration Options: Wetland Creation


Presenter
Presentation Notes
A number of options are assessed for onground works, including where to acquire property, buffer zones, tidal extent, etc.


Restoration
Options


Presenter
Presentation Notes
We then look at a range of onground engineering options including tidal reinundation, controlled flushing, drain reshaping, integrated agricultural designs, subsurface methods, etc.




Presenter
Presentation Notes
We then undertake large scale onground works to implement our preferred designs.


On-ground Controls


Presenter
Presentation Notes
At the Tomago site this involved the development of innovative structures to control the tidal extent and ensure that the optimal ecology is achieved without impacting adjoining neighbors.




Presenter
Presentation Notes
This work is undertaken in stages to ensure adaptive management is possible with Stage 1 in 2007, Stage 2 in 2011 and Stage 3 in 2015.




Presenter
Presentation Notes
We also ensure that climate change is considered so that the site can be managed into the future.


NEWCASTLE — WORLD’S
LARGEST COAL PORT


Presenter
Presentation Notes
This site has been a particular success winning Engineers Australia’s Sustainability Award and the National Trust of Australia’s Conservatoin Award.  The site now regularly receives in excess of 5000 migratory wading birds in ONE day.  Previously it had zero.


On-going Innovation

Significant recent advances
In:

e UAV usage in tidal
environments

e Linking eco-hydro-geo
regimes within numerical
models

e Climate change )

predictions downscaled to
local sites


Presenter
Presentation Notes
Future research at these sites is focused on integrating engineering and ecological aspects to ensure onground success.
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